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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio público en unos paises y, sin embargo, no lo sea en otros. Los libros de dominio público son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta dificil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la paginajhttp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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No. 2,974. 


VOL. LVIII. . 


FRIDAY, NOVEMBER 19, 1909. 


All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


ONE-HUNDRED-AND-FIFTY-SIXTH SESSION, 1909-1910. 


PATRON—HIS MAJESTY THE KING. 


COUNCIL. 
H.R.H. Tue Prince or Wares, K.G., President of the Society. 
Sır WitiiaAm H. Warre, K.C.B., LL.D., D.Sc., F.R.S., Vice-President and Chairman of the Council. 


H.R.H. Tue DUKE OF CONNAUGHT AND STRATHEARN, K.G., 
Vice-Pres. 

Dukes or ABERCORN, K.G., C.B., Vice-Pres. 

Sır Wirtiam Assey, K.C.B., D.C.L., D.Sc., E.R.S., Vice- 
Pres. ; . 

Tue Lord Cuier Justice, G.C.M.G., F.R.S., Vice-Pres. 

Sır Srevarr Corvin Baytey, K.C.S.L, C.I.E., Vece-Pres. 

Tuomas JEWELL Bennett, C.I.E. 

Sır Gsorce Birpwoop, K.C.I.E., C.S.I., M.D., LL.D., 
Vice-Pres. 

Lord BLYTH, Vice-Pres. 

Sır WiıLLiam Bousrietp, M.A., LL.D., Vice-Pres. 

Henry Tayxror Bovey, M.A., LL.D., F.R.S. 

WILLIAM CHARLES Knicut Crowes, M.A. 

Eart oF Cromer, O.M., G.C.B., G.C.M.G., K.C.S.L, 
C.LE., Vice-Pres. 

Sir Henry HARDINGE CUNYNGHAME, K.C.B., Vice-Pres. 

Lorp Curzon oF Kepieston, G.C.S.1., G.C.LE., Vice-Pres. 

WitiiAM Henry Davison, M.A., F.S.A. 

Lewis Forsman Day, F.S.A. 

Hon. Sir CHARLES W. FREMANTLE, K.C.B., Vice-Pres. 


Sır Rospert Assotr HApFIELD, F.R.S. 

Cotonet H. C. L. Hortpen, R.A., E.R.S., Vice-Pres. 

CoLonEL Sır Tuomas Houncerrorp Hornics, R.E., 
K.C.M.G., K.C.I.E., C.B., D.Sc. 

Sır Joun CAMERON Lams, C.B., C.M.G. 

Sır WıiLLIAMm Lee-WArNeR, K.C.S.I. 

Sır Wiıruiam T. Lewis, Bart., Vrce-Pres. 

CoLoNEL Sir CoLIN CAMPBELL Scorr Moxcrirrfr, K.C.S.I., 
K.C.M.G. 

Hon. RicHArp CLeERE Parsons, M.A., Vice-Pres. 

Sır Westy B. Percevat, K.C.M.G., Vece-Pres. 

Sır Witiiam H. Preece, K C.B., E.R.S., Vrce- Pres. 

Sır Boverton Repwoop. D.Sc., F.R.S.E.. Vice-rres. 

Sır Owen Roserts, M.A., D.C.L.,LL.D.,F.S.A., Treasurer 

EARL OF RosEBERY, K.G., K.T., V2ce-Pres. 

CoLoneL SIR RicHARD CARNAC TEMPLE, Bart., C.I.E. 

CARMICHAEL THomAS, Vzce-Pres. 

ProF. JOHN Mitiar Tuomson, LL.D., F.R.S., Treasurer. 

Sır WILLIAM Hoop TREACHER, K.C.M.G. 

Sır Aston Wesp, C.B., R.A., Vice-Pres. 

Sır Joun Wotrre-Barry, K.C.B., E.R.S., Vzce-Pres. 


SECRETARY. 


Sır Henry Trueman Woop, M.A. 


Assistant Secretary—G. K. Menziss, M.A. 


Chie? Clerk—GkEorRGE DAVENPORT. 


Accountant—J. H. BUCHANAN. 


Assistant Secretary for the Indian and Colontal 
Secttons—SAMUEL Diasy, C.I.E. 


Audttors—KNOx, CROPPER & Co. 


SESSIONAL 


ARRANGEMENTS. 


The Opening Meeting of the One Hundred and Fifty-Sixth Session was held on 
Wednesday evening, the 17th of November, at 8 p.m., when an address was delivered by SIR 
WILLIAM H. WHITE, K.C.B., LL.D., F.R.S., Vice-President and Chairman of the Council. 


The subject of the address was ‘‘ An Imperial Navy.” 


(See pp. 8-18, below.) 


PAPERS TO BE READ BEFORE CHRISTMAS. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


NOVEMBER 24.—T. THORNE BAKER, F.R.P.S., “ Photo-Telegraphy.? SIR JOHN CAMERON LAMB, 


C.B., C.M.G., in the chair. 
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DECEMBER 1.—Hon. RICHARD C. Parsons, M.A., ‘Resilient Wheels for Vehicles.” Sir Jouwn 
Wotre- Barry, K.C.B., LL.D., F.R.S., in the chair. 


8.—JAMES BUCKLAND, ‘‘ The Destruction of Plumage Birds.”’ 


j 15.—H. PEARSON, ‘‘ The Diamond Fields of Brazil.” 


COLONIAL SECTION. 
Tuesday afternoon, at 4.30 o’clock :— 


NOVEMBER 30.—SAMUEL SIMPSON, B.Sc., M.R.A.S.E., “ Agricultural Development in Nyasaland.’’ 
Sir Harry H. Jounston, G.C.M.G., K.C.B., D.Sc., in the chair. 


INDIAN SECTION. 
Thursday afternoon, at 4.30 o’clock :— 


DECEMBER 9.—SIR JAMES WILSON, K.C.S.1., © The Punjab.” Str CmarLes M. Rivaz, K.C.S.1., in 
the chair. 


PAPERS TO BE READ AFTER CHRISTMAS. 


SIR JOHN CAMERON Lamp, C.B., C.M.G. (Deputy-Chairman of the Royal National Life-Boat Institu- 
tution), “ The Life-Boat and its Work.” 

NoEL Heaton, B.Sc., F.C.S., ‘“‘ The Foundations of Stained Glass Work.” 

ARTHUR T. WALMISLEY, M.Inst.C.E., ‘The Port of Dover.” 

H. S. SMITH. “ Oxy-Acetylene Welding ”’ 

E. COOKE, ‘‘ The Teaching of Design.” 

CHARLES JOHN STEWART (Public Trustee), ‘‘The Public Trustee and his Work.” 

CYRIL DAVENPORT, ‘“ Miniatures.” 

KENNETH GRAY, ‘‘ Heating and Ventilation.” 

C. G. ZANDER, ‘ Printing Inks.” 

SYDNEY PERKS, F.R.I.B.A., F.S.A., “ The Guildhall: the recert Discoveries and Restoration.”’ 

OMAR RAMSDEN, ‘ Goldsmiths’ and Silversmiths’ Work.” 

E. B. HAVELL, late Superintendent, Calcutta School of Art and Art Gallery, ‘‘ Art Administration in 
India.”’ 

GEORGE OWEN Dunn, M.Inst.C.E., Chairman Bombay City Improvement Trust, 1904-1909, ‘‘ The 
Bombay Housing Question.’’ 

SIR RICHARD CARNAC TEMPLE, Bart., C.I.E., ‘‘ The People of Burma.” 

Dr. JOHN MCCALL, Agent-General for Tasmania, ‘‘ Fruit Production in the British Empire.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


January 13, February 17, March 10, April 21, May 26. 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 


February 1, March 1, May 3. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


CHARLES CYRIL TURNER, ‘“‘ Aeronautics.’’ Four Lectures. 


LECTURE I.—NovemMBER 29.—Aerostats and aeronefs—Ballooning and its future—Possible lines of development—Kites. 
—Birds—Is flapping wing flight imitable ?—Soaring flight—Gliding flight—Action of the air on plane and curved surfaces— 
The leading or “ entering ” edge—Aspect ratio—The inclined plane—The curved plane—The concavo-convex plane—The 
gliding angle—Air resistance—Stream-line form—The atmosphere—Different qualities of air—Air propellers. : 
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Lecture II.—DercemBer 6.—Dirigible balloons—Comparative efficiency of different types—The elevator—the ballonnet 
—The compartment system—Methods of suspension—Stability—Motors and propellers—The ascent and the landing— 
Harbours—Capacity and utility of dirigible balloons. 


Lecture III.—DecemBer 13.—Aeroplanes, helicopters, aud ornithopters—Present failure of the two latter—The 
simple glider—Principles of stability—The question of automatic stability—The relation of speed to stability—Various 
methods of obtaining stability—The compartment system—Adjustable planes—Some suggestions—Starting and alighting— 
Pesition of the pilot. 


LECTURE IV.—DECEMBER 20.—Flying-machine motors and propellers—Differentiation of type—Limitations—Practical 
results—Uses of the flying-machine—Navigation of the air—Flying by right—Special maps and landmarks—Possibilities 
in war. 


ALAN S. COLE, C.B., “ Textile Ornamentation.’’ Three Lectures. 
January 17, 24, 31. 


PROFESSOR W. WATSON, D.Sc., F.R.S., ‘‘ The Petrol Motor.’ Four Lectures. 
February 7, 14, 21, 28. 


LAWRENCE WEAVER, F.S.A., ‘‘ Lead Work.’’ Two Lectures. 
March 7, 14. 


ALFRED B. SEARLE, M.S.C.I., ‘‘ Modern Methods of Brick-making.’’ Four Lectures. 
April 11, 18, 25, May 2. 


UVENILE LECTURES. 


Wednesday evenings, January 5 and 12, 1910, at 5 o’clock. 
PROFESSOR HAROLD B. Drxon, M.A., F.R.S., ‘‘ The Chemistry of Flame.” Two 
Lectures. 


CONVERSAZIONE. 


The Annual Conversazione of the Society will be held about the middle of June, 1910. 
Each member is entitled to a card for himself, and one for a lady. 


PROCEEDINGS OF THE SOCIETY. 


THE SOCIETY was founded in 1754, and incorporated by Royal Charter in 1847, for 
‘‘the Encouragement of the Arts, Manufactures, and Commerce of the Country, by 
bestowing rewards for such productions, inventions, or improvements as tend to the employ- 
ment of the poor, to the increase of trade, and to the riches and honour of the kingdom ; and 
for meritorious works in the various departments of the Fine Arts; for Discoveries, Inven. 
tions, and Improvements in Agriculture, Chemistry, Mechanics, Manufactures, and other useful 
Arts ; for the application of such natural and artificial products, whether of Home, Colonial, or 
Foreign growth and manufacture, as may appear likely to afford fresh objects of industry, and 
to increase the trade of the realm by extending the sphere of British commerce ; and generally 
to assist in the advancement, development, and practical application of every department of 
science in connection with the Arts, Manufactures, and Commerce of this country.’ In 
1908, His Majesty the King granted the Society the privilege of adding ‘‘ Royal” to its title. 


ORDINARY MEETINGS.—Meetings are held every Wednesday evening during the 
Session at which papers on subjects relating to inventions, improvements, discoveries, and 
other matters connected with the Arts, Manufactures, and Commerce of the country are read 
and discussed. 


INDIAN SECTION.—This Section was established in 1869, for the discussion of subjects. 
connected with our Indian Empire. Six or more Meetings are held during the Session. 


COLONIAL SECTION.—This Section was formed in 1874 under the title of the African 
Section, for the discussion of subjects connected with the Continent of Africa. It was enlarged. 
in 1879, so as to include the consideration of subjects connected with our Colonies and 
Dependencies. Four or more meetings are held during the Session. 
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CANTOR LECTURES.—These Lectures originated in 1863, with a bequest by the late Dr. 
Cantor. Several Courses are given during the Session, each course consisting of two or 
more Lectures. 


HOWARD LECTURES.—The bequest of Mr. Thomas Howard (1872) is now devoted to 
occasional courses of Lectures on motive power and its applications. 


SHAW LECTURES.—Under the Shaw bequest Lectures on Industrial Hygiene are given 
from time to time. 


ALDRED LECTURE.—The bequest of the late Dr. Aldred has been devoted to the establish- 
ment of an Annual Lecture. 


COBB LECTURES.—Funds have been provided for an occasional Lecture in memory of the 
late Mr. Francis Cobb. 


JUVENILE LECTURES.—A Short Course of Lectures, suited for a Juvenile audience, is 
delivered to the children of Members during the Christmas holidays. 


ADMISSION TO MEETINGS.—Members have the right of attending the above Meetings and 
Lectures. They require no tickets, but are admitted on signing their names. Every Member 
can admit fwo friends to the Ordinary and Sectional Meetings, and ove friend to the Cantor and 
other Lectures. Books of tickets for the purpose are supplied to the Members, but admission 
can be obtained on the personal introduction of a Member. For the Juvenile Lectures special 
tickets are issued. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS.—The Journal, which is sent free to Members, 
is published weekly, and contains full Reports of all the Society’s Proceedings, as well as a 
variety of information connected with Arts, Manufactures, and Commerce. 


EXAMINATIONS.—-Examinations, founded in 1853, are held annually by the Society, through 
the agency of Local Committees, at various centres in the country. They are open to any 
person. The subjects include the principal elements of Commercial Education and Music. 
Full particulars of the Examinations can be had on application to the Secretary. 


_ LIBRARY AND READING-ROOM.—The Library and Reading-room are open to Members, 
who are also entitled to borrow books. 


CONVERSAZIONI are held, to which Members are invited, each Member receiving a card for 
himself and a lady. 


MEMBERSHIP.. 


The Society numbers at present between three and four thousand Members. The Annual 
Subscription is Two Guineas, payable in advance, and dates from the quarter-day preceding 
election ; or a life subscription of Twenty Guineas may be paid. There is no Entrance Fee. 

Every Member whose subscription is not in arrear is entitled :— 

To be present at the Meetings of the Society, and to introduce two visitors at such 
meetings, subject to such special arrangements as the Council may deem necessary 
to be made from time to time. 

To be present and vote at all General Meetings of the Society. 

To be present at the Cantor and other Lectures and to introduce one visitor. 

To have personal free admission to all Exhibitions held by the Society at its house in the 
Adelphi. 

To be present at all the Society’s Conversazzont. 

To receive a copy of the weekly Journal published by the Society. 

To the use of the Library and Reading-room. 

Candidates for Membership are proposed by Three Members, one of whom, at least, must 
sign on personal knowledge ; or are nominated by the Council. 
= _ All subscriptions should be paid to the Secretary, Sir Henry Trueman Wood, and all 
Cheques or Post Office Orders should be crossed “ Coutts and Company,” and forwarded to him 
at the Society’s House, John-street, Adelphi, London, W.C. 


HENRY TRUEMAN WOOD, Secretary. 
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CALENDAR FOR THE SESSION. 


The following is the Calendar for the Session 1909-1910. It is issued subject to any 


necessary alterations :— 


NOVEMBER, 1909. DECEMBER, 1909. JANUARY, 1910. FEBRUARY, 1910. 
yong anneal. | (enna nen | — m 
1|M 1| W| Ordinary Meeting rj S 1} Tu} Colonial Section 
2| Tu 2| Tu 2/5 2| W| Ordinary Meeting 
3| W 3| F 31M 3| Tu 
4| Tu 4| S 4| Ter 4| E 
s| E siS 5| Wj] Juvenile Lecture I. 5158 
6i S 6| M | Cantor Lecture I. 2i| 6| Tu 6i § 
75 ‘7| Tu 7| E 7| M | Cantor Lecture III. x 
8| M 8| Wf Ordinary Meeting 8| S 8| Tu 
9| Tu 9| Tuj Indian Section 9| S 9| W | Ordinary Meeting 
10| W 10| F 10o| M 10| Tu a 
11| Tu rrj S 11} Tu 11] E 
12| F 12| § 12| W| Juvenile Lecture II. || 12 
13} S 13| M | Cantor Lecture I. 3 || 13| Tu) Indian Section 13i S ‘ 
14/8 14| Tu 14| F 14| M | Cantor Lecture III.2 
i5| M 15| W| Ordinary Meeting j}15|S 15| Tu . 
16| Tu , 16| Ta 16| § 16| W| Ordinary Meeting 
Ww Opening Meeting of || 17| E 17| M\ Cantor Lecture II. 1 {{17| Tu| Indian Section 
17 the Session. 18/ S 18| Tu 18| F 
18| Tu 19| § 19| W| Ordinary Meeting 19|S 
19| F 20| M | Cantor Lecture I. 4 || 20| Tu 20| § 
20| S 21| Tu 21| F 21| M |Cantor Lecture III. 3 
21| § 22|) W 22| S 22| Tu 
22| M 23| Tu 23/5 23| W | Ordinary Meeting 
23| Tu 24| E 24| M | Cantor Lecture II. 2 || 24| Tu 
24| W | Ordinary Meeting 25| S | Curistmas DAY 25| Tu 25| E 
25| Tu, 26| 8- 26| W | Ordinary Meeting 26| S 
26| F 27| M | Bank Holiday 27| TH 27| § 
27| S 28| Tu 28| F 28| M |Cantor Lecture III. 4 
28| § J| 29; W! 29| S 
29) M | Cantor Lecture I. x ||30| Tu 30| § 
30| Tu Colonial Section. 31| F 31| M| Cantor Lecture II. 3 
MARCH, 1910. APRIL, 1910. | margo MAY, 1910. JUNE, 1910. 
xr} Tu| Colonial Section 1| F | 1} § 1} W 
2| W| Ordinary Meeting 2| S 2| M | Cantor Lecture V. 4 || 2| Tu 
3| Tu 315 | 3| Tu| Colonial Section 3| E 
4| E 4| M | 4| W | Ordinary Meeting 4| S 
5; S 5| Tu : i| 5| TH i 518 
6| § 6! W | Ordinary Meeting 6j E 6| M 
7| M | Cantor Lecture IV.ı || 7| Tu 7I S 7| Tu 
8| Tu 8| F 8's 8| W 
9| W| Ordinary M eeting 9| S 9| M 9| Tu 
10| Tuj Indian Section to! § 1o| Tu -` jro] E 
II 1rı| M | Cantor Lecture V. 1 || 11| W | Ordinary Meeting Ir| S 
12| S 12| Tu 12| Tu llz2| § 
13| § 13! W| Ordinary Meeting || 13| E 13| M 
14 Cantor Lecture IV. 2 || 14| Tu ii r| S i| 14| Tu 
1s| Tu 15| F is] § | WHIT SUNDAY 15| W| Conversazione 
16| W| Ordinary Meeting 16| S | 16| M | Bank Holiday 16| Tu 
17| Tu 17|§ i| 17| Tu |17 F 
18| F 18| M | Cantor Lecture V. 2 18) W | 18| S 
19| S 19| Tu '| x9| TH; 19/8 
20| § 20| W | Ordinary Meeting | 20| F 20| M 
21| M 21| Tu) Indian Section | 21| S 21 | Tu 
22| Tu 22| E l22| § 22) W 
23 23| S 23| M | 23| Tu 
24| Tu 24| § | 24| Tu |24| F 
25 Goop FRIDAY 25| M | Cantor Lecture V. 3||25| W | Ordinary Meeting |25| S 
26| S 26| Tu 26| Tu| Indian Section i| 261 S 
27| § | EASTER SUNDAY 27| W| Ordinary Meeting ||27| E 1271 M 
28| M | Bank Holiday 28| Tu 28| S i 28| Tu 
29| Tu 29| E 29| § 29| w| Annual General 
30| W 30| S 30| M | Meeting 
31| Tu | 31| Tu 30| Tu 


The Cantor Lectures will commence at Eight o’clock. 
The Ordinary Meetings will commence at Eight o’clock. 
The Meetings of the Indian Section and the Colonial Section will be held at Half- 


past Four o’clock. 


The Annual General Meeting will be held at Four o’clock. 
The Juvenile Lectures will be given at Five o’clock. 
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PROCEEDINGS OF THE SOCIETY. 


FIRST ORDINARY MEETING. 


Wednesday, November 17th, 1909; SIR 
WILLIAM H. WHITE, K.C.B., LL.D., 
F.R.S., Vice-President and Chairman of the 
Council, in the chair. 


The following were proposed for election 
as members of the Society :— 


Alexander, Kay, Mandan, North Dakota, U.S.A. 
Ali, Maulvi Syed Tajammul, Bhadrak, Orissa, India. 
Asimont, W. F. C., 36, Camomile-street, E.C. 
Astbury, Arthur Ralph, Executive Engineer P. W. 
Department, Lyallpur, Punjab, India. 

Bamji, Tehmurasp Nusserwanji, Mody -street, Fort, 
Bombay, India. 

Barraud, William Francis, 110, Wellington-terrace, 
Wellington, New Zealand. 

Bayley, Sir Charles Steuart, K.C.S.I., Hyderabad, 
Deccan, India. 

Beer, Colonel James Henry Elias, C.I.E., Head- 
quarters, Mussoorie, India. 

Bell, Laurence, Venbrae, Peebles, N.B. 

Berkeley, Arthur Mowbray, Assam Bengal Railway, 
Chittagong, India. 

Blair, William Wallace, 414, The Nanton Building, 
Winnipeg, Manitoba, Canada. 

Blydenstein, Johannes J. T., 17, Airlie-gardens, 
Campden-hilJ, W. 

Bodvel-Roberts, Harold Owen, LL.B., 3, Temple- 
gardens, E.C. 

Bolton, H. N., I.C.S., Kohat, North West Frontier 
Province, India, and The Close, Lichfield, Stafford- 
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The CHAIRMAN delivered the following 
Address— 


AN IMPERIAL NAVY. 
The present year will always be memorable 


_ because it has witnessed the meeting in London 


of representatives of the great self-governing 
Dominions beyond the Seas and of the Home 
Government, whose deliberations have resulted 
in an agreement for the future defence of the 
British Empire, and the maintenance of an 
Imperial Navy. Having devoted the best 
years of my life to service for the British Navy, 
and, as a consequence, having closely studied 
the problems of naval defence, I may be par- 
doned for having selected ‘‘An Imperial Navy” 
as the subject of my Address to-night, at the 
commencement of a second year’s service as 
Chairman of the Council of the Royal Society 
of Arts. Another consideration has greatly 
influenced me in making this choice. It has 
been my good fortune recently, during a visit 
of two months to Canada, to have enjoyed 
exceptional opportunities for discussing the 
matter with fellow citizens of the Empire 
resident in that great Dominion, and so to 
become acquainted with the Colorial point of 
view. If any apology be needed for this 
further contribution to a subject on which 
much has already been said and written, this 
brief statement may suffice. 

Ever since the Royal Navy, in Tudor times, 
became an organised and permanent force it 
has always been, in a true sense, an Imperial 
Navy. Surely it is more than a coincidence 
that English maritime adventure and colonisa- 
tion received great developments almost con- 
temporaneously with the creation of a Royal 
Navy. It is universally agreed that the 
Empire has been created by means of sea 
power; that its welfare depends absolutely 
upon the maintenance of free and uninterrupted 
communication across the seas; that its con- 
tinued existence and development can only be 
guaranteed by the possession of supremacy at 
sea. Noother Empire or State is similarly cir- 
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cumstanced, and that fact furnishes a complete 
justification of our claim to sea supremacy. 
So long as the British traditional policy of 
‘fan open ocean” is maintained—an ocean 
as free to the fleets of all the world as it is 
to our own—that claim cannot reasonably be 
challenged. Sea supremacy alone can prevent 
hindrance or arrest in the flow of commerce 
and communications between the mother- 
country and the outlying portions of the Em- 
pire ; sea supremacy is essential to free access 
for Colonial produce to home markets and for 
home manufactures to all parts of the Empire 
and of the world. The great mercantile 
marine, which flies the British flag and equals 
in capability all other mercantile marines com- 
bined, has grown up under the protection of 
the Royal Navy, and it would speedily lose its 
pre-eminence if the Royal Navy ceased to be 
supreme. The outlay on naval armaments 
necessary to attain that end is great and 
rapidly increasing: but it is relatively small 
when considered as an insurance of vital in- 
terests, or in comparison with the value of the 
trade of the Empire. The British people and 
Parliament have again and again manifested 
their fixed resolve to maintain supremacy at 
sea, and to secure an ample margin of force, 


even when Governments,have shown temporary — 


hesitation or a Gisposition to delay action 
which involved increased expenditure. The 
British tax-payer has always been ready to 
shoulder the burden, and hitherto has had to 
bear it practically alone. Recent events 
have proved that his fellow-citizens in the 
great self-governing Colonies are now ready to 
take a share, and that is an event which means 
much for the future security of the Empire. 
Without any undue stretch of imagination one 
may connect this unchanging recognition by 
the British people of the vital importance of 
supremacy at sea, with the great struggles 
which marked the latter half of the eighteenth 
century and the beginning of the nineteenth : 
when the British nation—numbering little more 
than the present population of some of the 
great self-governing Colonies — stood up 
against the world, maintained the cause of 
freedom, and faced an expenditure which was 
then prodigious, and is large even when com- 
pared with that now devoted to naval arma- 
ments. The lesson then taught and paid for 
so dearly—that ‘‘ the fleet of England is her 
all in all’’—has never been forgotten by the 
people ; the sentiment is inbred in the de- 
scendants of the little handful of Britishers 
who saved the Empire a century ago; and it 
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is alive still not merely in the mother country, 
but in the Dominions beyond the Seas which 
are now voluntarily assuming a share in the 
burden of Empire. | 

In this connection it may be of interest to 
mention a few recent experiences in Canada, 
where I have been able to discuss the matter 
with men of all classes. On the road, the rail- 
ways, lakes and rivers, at seaports and far 
inland, in the great corn-growing regions of | 
the North-West, at public meetings held in 
many centres of population, it has been my 
endeavour to ascertain the feelings of Canadians 
in regard to the establishment of a truly Im- 
perial Navy. At Quebec, Montreal, Toronto, 
Winnipeg, and Vancouver, at infant cities on 
the prairie—Edmonton, Calgary, Regina, and 
Moose-Jaw; in conversations with statesmen, 
politicians, merchants, manufacturers, men -of 
business, farmers, artisans and voyageurs; 
amongst ‘‘all sorts and conditions of men ”’ 
I have found an intelligent recognition of the 
principle that unquestioned command of the 
sea, uninterrupted intercourse with the mother 
country and free access for the products of 
Canada to the markets of the world, constitute 
conditions which are vital, not merely to the 
welfare of the Dominion, but to the continued 
existence of the British Empire. Everywhere 
eager interest has been displayed in regard to 
the adequacy of the Royal Navy as it stands 
to-day for the efficient performance of the duties 
laid upon it; the maintenance of supremacy at 
sea, the protection of commerce and communi- 
cations against probable or possible attack. 
It has been recognised generally by Canadians 
that, in future, the Navy must be regarded as 
the common possession of all parts of the 
Empire ; that the immense outlay now required 
for the construction and maintenance of a 


‘supreme war fleet ought no longer to be borne 


by the mother country alone, but should be 
shared by the great self-governing Colonies. 
When my visit to Canada began, the London 
Conference on Imperial Defence was about to 
assemble ; the Conference had finished its 
work and the Prime Minister had made a 
statement in the House of Commons represent- 
ing the principal deliberations while I was still 
in Canada. Before the Conference took place 
the Dominion Parliament had unanimously 
adopted a resolution which approved the prin- 
ciple that Canada should take a share in 
The mode in which 
the Canadian Government propose to give 
effect to that resolution has now been dis- 


‘closed, and it has been possible for me to 


I0 


discuss the scheme with many leading men in 
Canada. The intention of the Government is 
to commence the construction of a war fleet 
which shall be owned, manned, and controlled 
by Canada, and be stationed ordinarily in 
Canadian waters on both the Atlantic and 
Pacific coasts. This fleet is, however, to be 
available for use as a part of the naval force 
of the Empire, and in its composition and 
training is to conform to a general scheme of 
defence. | 

So far as [ have been able to ascertain, from 
opinions expressed to me verbally in various 
parts of Canada and from articles in the 
Press, the present condition of affairs in the 
Dominion in many respects resembles that 
which existed in the United Kingdom prior to 
the passing of the Naval Defence Act of 1889. 
There is general endorsement of the principle 
that the time has come when the Dominion 
ought not to continue wholly dependent upon 
the mother country for its naval defence with- 
out making any direct contribution to the 
cost. A considerable weight of public opinion 
favours a larger contribution to the naval 
defence of the Empire than the Dominion 
Government is disposed to make in the 
immediate future. At the other extreme 
stands a certain section—said to be strongest 
in the province of Quebec—which expresses 
the belief that Canada needs no navy for the 
protection of its coasts and over-sea trade, 
because in time of war the produce of the 
Dominion could be sent south and embarked 
in neutral vessels at ports of the United States ; 
while imported goods could be sent over 
similar routes in the reverse direction without 
risk of capture. It has been alleged also that 
the Monroe doctrine would be applied by the 
United States against any attacks on Canada 
by European Powers which might be at war 
with Great Britain. My deep conviction is 
that strong national feeling in the Dominion 
revolts from any policy involving dependence 
upon the United States, and recognises the 
certainty that such dependence must necessarily 
be paid for dearly. Loyalty to the British 
Empire is deep-seated in Canadian hearts. 
It has been my privilege to witness many 
moving demonstrations of the existence of 
that sentiment in great assemblies of people 
gathered in different places lying far apart. 
Our French-speaking fellow-subjects share this 
feeling to a great extent already: and as the 
subject becomes better understood by them it 
may be anticipated that they will heartily sup- 
port the policy framed by Sir Wilfrid Laurier 
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and his colleagues in the Government. That 
policy has been endorsed by the Parliamentary 
Opposition. Mr. Borden, leader of the Oppo- 

. sition, put the case admirably a few days ago 
(see Zzmes of November 3rd) when speaking 
at Toronto. He said:— 


“ Can this Dominion be of the Empire and still 
not of it? Can we honourably share and enjoy all 
the blessings, privileges, and benefits of British 
citizenship and yet shun or evade its high responsi- 
bilities? Such a belief would be inconceivable. The 
will of the people must prevail, but I believe it will 
affirm what Parliament with unanimous voice has de- 
clared—that the responsibility of co-operation in 
naval defence must be met and discharged.’’ 


There will always linger in my memory the 
recollection of the reception given by a great 
public meeting at Vancouver to my repudiation 
of the scheme for doing nothing and trusting 
to the benevolent neutrality of the United 
States, as a policy unworthy of an independent 
and rapidly growing nation forming part of the 
British Empire. At Montreal an audience, 
of whom no small proportion were French- 
Canadians, gave no less ardent support to the 
statement that there must and would be a co- 
operation of the Dominion in the naval defence 
of the Empire. At Winnipeg a great gathering 
of leading citizens accorded an equally warm 
reception to this principle ; and it is interest- 
ing to record that it was the Canadian Club of 
Winnipeg which took the lead in pressing upon 
the Dominion Government the desirability of 
prompt action in support of the mother coun- 
try when German activity in shipbuilding gave 
rise to public anxiety and to lengthy Parliamen- 
tary debates in the spring of this year. The 
predominant will of the Canadian people has 
been and is being made known in no uncertain 
fashion: the Dominion will take its share in 
the responsibilities attaching to all citizens 
of the British Empire; but it is not for 
us at home to prescribe the method or the 
amount of the assistance to be given: that 
must be settled by Canada. The subject is 
now being discussed in the Press, and will 
soon be debated in the Dominion Parliament 
when the Government Navy Bill is presented, 
proposing the construction of certain war ships 
—the nucleus of a future Canadian navy. 

By many leading Canadians, whose opinions 
are entitled to respect, it would be preferred to 
follow the course recently adopted by New 
Zealand, and to make a money “ grant-in- 
aid’’ of British Navy estimates, leaving the 
decision as to the use made of the money to 
the Admiralty, who would be free to construct 
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what numbers and types of ships they thought 
proper, to arrange for manning them, and to 
employ them in whatever service they chose 
as units in the Royal Navy. This would bea 
simple plan no doubt, would involve a minimum 
expenditure on construction, armament, man- 
ning, and maintenance, and would secure early 
completion of these additions to the fleet. On 
the other hand, the plan favoured by the Cana- 
dian Government, and (as I believe) supported 
by a preponderating opinion amongst the 
people of the Dominion, is natural in the 
circumstances, has some distinct advantages, 
and tends to cultivate a national interest in 
the fleet, while it gives opportunities for the 
personal service of Canadian citizens in the 
naval defence of the Empire. 

The Government of the Australian Common- 
wealth is acting on lines similar to those 
favoured by the Canadian Government, and 
had decided on the creation of its own navy 
before the Imperial Defence Conference of 
this year was arranged. In doing so Aus- 
tralia abandoned the plan of an annual cash 
payment (or subsidy) to British Navy Esti- 
mates which had been in force since 1888. 
In that year an Imperial Defence Act was 
passed by the British Parliament making 
provision for the construction in Great Britain 
(under a special loan) of five cruisers and two 
torpedo gun-boats, which were to be retained 
for service in Australian waters and to be 
additional to the squadron of the Royal Navy 
already employed on that station. This flotilla, 
which cost £850,000 to produce, was owned 
and manned by the mother country, and 
formed part of the Royal Navy. Australia 
agreed to make an annual payment which 
would go towards the payment of interest on 
the first cost of the vessels and the provision 
of a sinking fund for the loan, as well as 
to meet the cost of maintenance and repairs 
of the vessels. In 1903 this arrangement 
was modified in some respects, but the 
principle of an annual subsidy was main- 
tained. Five years later the Commonwealth 
Government decided to commence the con- 
struction of an Australian fleet by form- 
ing a local squadron: three torpedo boat de- 
stroyers were ordered, and are now being con- 
structed in this country. It is understood to 
be the intention of the Government to create 
hereafter in Australia manufacturing establish- 
ments capable of building warships and fur- 
nishing their armaments, and it is probable 
that Canada will follow a similar course. 

The Imperial Conference has accepted the 
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plan for creating these Colonial Navies ; re- 
cognising, as it was proper to do, the right of 
Canada and Australia to decide on their pro- 
cedure. Since the facts became known criti- 
cisms have been many and severe, but there is 
no prospect of change or abandonment of the 
policy, and the wiser course is obviously to 
direct attention to matters which will secure 
the greatest efficiency in the future naval 
defence of the Empire, assuming the existence 
of these Colonial fleets. It cannot be denied 
that in securing acceptance by the self-govern- 
ing Colonies of the fundamental principle that 
they shall take a share in the construction and 
maintenance of an Imperial Navy the Con- 
ference of 1909 has done a great work: be- 
side which all existing objections or difficulties 
sink into mere matters of detail, which may be 
modified or amended as experience is gained. 

According to the statement made by the 
Prime Minister in the House of Commons (on 
August 6th) Australia is to provide and main- 
tain—‘‘ with some temporary assistance from 
Imperial funds’’—a ‘‘ fleet unit’’ for service 
in Australian waters. That unit is to include 
one large armoured cruiser, three protected 
cruisers, six torpedo boat destroyers, and three 
submarines, and it will form one of three units 
making up a Pacific fleet. Australia had 
offered early in 1909 to provide the cost ofa 
battleship, when the discussion on the so- 
called ‘‘ German menace ’’ was causing 
anxiety, and this contribution is now to be 
devoted to the construction of the new 
armoured cruiser. 

A second unit of the Pacific fleet similarly 
constituted is to serve on the China station, 
and a third is to serve on the East Indies 
station. Mr. Asquith gave no information as 
to the arrangements to be made for meeting 
the cost of the construction and maintenance 
of the East Indies unit; but it would appear 
reasonable that the revenues of India should 
bear at least a portion of this outlay. India 
now makes an annual grant in aid to British 
Navy Estimates of about £105,000. 

Canada has not undertaken to provide a 
similar “ fleet-unit ’’ at present. The Dominion 
Government was originally reported to be con- 
templating the construction of twelve vessels of 
the protected cruiser and torpedo boat destroyer 
types, the estimated first cost of which was 
said to be about four millions sterling; while 
the annual outlay on their maintenance would 
have been about £600,000. Nine of these 
vessels were to be placed on the Atlantic and 
three on the Pacific coast. According to the 
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latest reports three cruisers and four destroyers, 
costing about two millions sterling, are to be 
commenced without delay. The naval bases 
at Halifax and Esquimault—long used by the 
Royal Navy, but practically closed for the last 
four or five years—are to be maintained in future 
by the Dominion Government. 

_ New Zealand, as before stated, has preferred 
to make a cash contribution in aid of British 
Naval Estimates, leaving its expenditure to 
the decision of the Admiralty. The generous 
offer made earlier in the year by New Zealand 
to provide the sum required to construct a 
first-class battleship is now to be utilised in 
constructing a large armoured cruiser, which 
will be attached. to the “China unit” of the 
future Pacific fleet. It is also stated that in 
future New Zealand will make an annual con- 
tribution of £250,000 to the Navy Estimates 
to go towards the maintenance of the fleet. 
It is proposed that some of the smaller 
vessels of the China fleet unit shall in future 
make New Zealand waters their headquarters, 
an arrangement which will have a two-fold 
advantage; it will be a graceful recognition 
of the lead which that Dominion took in 
offering assistance to the mother country 
in what were regarded as critical circum- 
stances, and will enable New Zealanders 
to become better acquainted with the officers 
and men of the Royal Navy. One of the most 
potent links in the chain of loyalty and 
sympathy which binds the Empire together is 
undoubtedly to be found in visits paid by His 
Majesty’s ships to outlying portions of our 
possessions. ‘‘ Showing the flag,’’ even in 
small vessels, has been, and is, no empty or 
merely ceremonial custom. It has done much 
to maintain British prestige, to promote and 
protect British commerce, and to make more 
real the recognition of British sea-power all 
over the world; while the small vessels em- 
ployed on these services have furnished excel- 
lent schools of training and opportunities for 
gaining experience and lessons in direct re- 
sponsibility by younger officers. There has 
been a tendency in recent years to minimise 
these results, and to treat as ‘“‘ worse than use- 
less ’’ the smaller classes of vessels which from 
time immemorial have been so engaged. Itis 
satisfactory to note that wiser counsels are 
again prevailing, and the necessity for em- 
ploying vessels of many classes in an Imperial 
Navy is recognised. Although small craft 
cannot and were never intended to be used as 
units in a battle fleet they have a value of their 
own. and their services cannot safely be dis- 
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pensed with. This fact has been brought home 
to me repeatedly in conversations during my 
stay in Canada, and it will be agreed that 
Colonial sentiment in this matter is entitled to 
respect. 

South Africa was represented at the Imperial 
Defence Conference, but its representatives are 
understood to have decided on a postponement 
of action until the union of the several States 
has been completed and a Federal Parliament 
has decided on the course to be followed. 
The Premier of Cape Colony is said to have 
recently stated in the House of Assembly 
that he and the Transvaal representatives 
were strongly opposed to ‘‘ tin-pot Navies ;”’ 
from which it may be inferred that, in his 
opinion, the course taken by New Zealand 
is preferable to that decided upon by Aus- 
tralia and Canada, It may be confidently 
hoped, however, that before long South Africa 
will make a contribution of some kind to an 
Imperial Navy, and will also undertake the 
maintenance of the important naval base at 
Simons Town, which has been greatly enlarged 
and increased in efficiency under the Naval 
Works Scheme initiated under Lord Spencer’s 
administration of the Admiralty. In the 
current Navy Estimates Cape Colony con- 
tributes about £46,000 and Natal £35,000 to 
the maintenance of the Fleet : but these grants 
in aid will probably be exceeded in future, and 
a South African ‘“‘ unit” of the Imperial Navy 
established, not necessarily constituted in the 
same way as the Pacific units. 

Colonel Foxton, delegate of the Australian 
Government at the Imperial Defence Con- 
ference, has given further particulars of the 
scheme now awaiting sanction by the Com- 
monwealth Government. According to his 
statement the building of the larger vessels 
of the Australian unit is to be commenced 
at once, and the smaller vessels are to 
be laid down at dates which will ensure 
the completion of the whole squadron at 
latest by the end of igi12. The existing 
Imperial Australian squadron will then be 
replaced by the new Australian navy, or fleet 
unit. Its first cost will amount to something 
like four millions sterling, and the annual cost 
of maintenance, including interest on first 
cost and sinking fund, is estimated at 
£750,000. The Commonwealth is to defray 
all expenses of building and equipping the 
ships, and for the present is to contribute 
£500,000 annually towards the cost of mainte- 
nance. The balance is to be paid by the 
Imperial Government until the Commonwealth 
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is able to assume the whole burden of mainte- 
nance. The naval base at Sydney established 


by the Admiralty, and hitherto paid for out of 


the navy estimates, is to pass into the pos- 
session of the Commonwealth and be main- 
tained by the Australian Government. The 
clear saving in the future to the Imperial 
Government on the annual cost of maintaining 
a squadron on the Australian station is esti- 
mated at from £300,000 to £400,000. Colonel 
Foxton is also reported to have said :— 


“« Until we are able to provide our officers and men 
we shall borrow them from the Imperial Navy and 
pay Australian rates of pay... . our ultimate object 
is to have our own people: for this purpose we shall 
establish training colleges, and probably by the end 
of ten years we shall have an efficient service of 
trained establishment.”’ 


He added the important statement :— 


“ Our fleet remains absolutely and entirely under 


the control of the Commonwealth Government, except - 


in time of war and until it is offered to the Imperial 
Government for service.” 


As an assertion of absolutely proprietary 
rights in the new fleet, and of self-government 
for the Commonwealth, this statement is un- 
objectionable. On the other hand, no Aus- 
tralian Government would be likely to hesitate 
in offering to the Imperial authorities the use 
of its navy in case of war: or in claiming 
assistance from the mother country for its 
operations if Australia were threatened. For 
a long time to come any fleet which Australia 
can provide must be comparatively helpless 
against the operations of foreign fleets 
already existing in the Pacific Ocean, unless 
it were associated with other units of the 
Imperial Pacific fleet to be provided under 
arrangements approved by the recent Im- 
perial Conference. If all three of these 
units were concentrated, further reinforcement 
from home would be needed to ensure success. 
The mother country would not fail to do its 
part; but, obviously, Australia may be fairly 
expected to acknowledge its reciprocal obliga- 
tions and to give all possible assistance in 
caseof need. Fortunately our present position 
in the Pacific is secured by the Anglo- Japanese 
alliance and the ever-increasing friendliness 
of our relations with the United States ; these 
being the two great naval Powers in the 
Pacific. Preparation for war, however, in 
order to be effective, must make provision for 
future possibilities as well as for existing cir- 
cumstances, and Australian statesmen are not 
likely to overlook this condition, since the 
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Dominion would necessarily suffer most — in 
case of hostilities. 

The work of the recent Conference still 
awaits approval by the Parliament of the 
Empire. It may be confidently anticipated 
that this approval will be obtained. The ad- 
vance then made in the organisation of naval 
defence will be substantial; and, as a first 
step, may be regarded as satisfactory. This 
will be better understood if the financial effect 
is stated. The navy estimates for 1909-10 


provide for a total expenditure of about 


435,143,000, to which sum Australia and 
South Africa contribute respectively about 
£304,000 and £81,000: together £385,000. 
Canada makes no contribution: from Indian 
revenues about £105,000 are drawn; New- 
£3,000. Altogether the 
assistance given to the Navy outside the 
United Kingdom does not amount to half a 
million sterling, or less than 14 per cent. of 
the annual expenditure. If proposals made at 
the Conference are approved and executed the 


expenditure on new shipbuilding programmes 


to be immediately met by Canada, Australia, 
and New Zealaad will be from eight to ten 
millions sterling; and the annual contribution 
to future maintenance of the Imperial Navy will 
considerably exceed a million. Naval bases in 
Canada and Australia are to be maintained 
by the local authorities, and no longer to be 
a charge upon British estimates. 
Arrangements are also to be made for 
the thorough training of officers and men 
serving in the Colonial fleets. The plan 
of the Australian authorities for such train- 
ing has been already described; that of 
the Canadian Government will probably be 
similar. Vessels of the Canadian Navy are 
to be periodically interchanged with those of 
the mother country, Canadian vessels joining 
British fleets at home or in China, and their 
places in Canadian waters being temporarily 
occupied by an equal number of British cruisers. 
It is reported that the loan of British cruisers 
has already been requested by Canada in 
order that they may be immediately used for 
training purposes. Difficulties will have to be 
overcome, of course, in carrying out this policy: 
since increase in the number of workers is the 
great need of new and undeveloped countries, 
and rates of pay will be necessarily higher 
than those given to the crews of British war- 
ships. On the other hand, it is devoutly to be 
hoped that Colonial contributions to naval 
defence will not be limited, or chiefly devoted 
to the provision of ships ; they should include 
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personal service by our fellow-citizens living 
outside the British Islands. A well-informed 
writer in the Zzmes dealt recently with the 
attitude of Australia towards Imperial naval 
defence, and dwelt upon the effect which the 
events of the Boer war had upon the “ latent 
Imperialism ’’ of the Commonwealth. In his 
opinion Australians then ‘‘found out what it 
meant to do something personally for the 
Empire,” and, as a result, loyalty was in- 
creased. The same might be said of Canada, 
whose aid in that struggle was invaluable. 
No one will assert that any scheme of defence 
can be regarded as sound or complete which 
does not recognise that, amongst the obliga- 
tions imposed by citizenship of the Empire, 
personal service ranks highest, and ought not 
to be commuted—indeed cannot be repre- 
sented—by mere monetary contributions. 
Australia and New Zealand have acted 
promptly, and Canadians desire, as far as 
possible, to accelerate the ‘‘implementing ”’ 
of the agreement entered into by their repre- 
sentatives at the Imperial Conference. The 
special contributions for building battleships 
promised by Australia and New Zealand some 
months ago are understood to be immediately 
available for use in building two of the three 
large armoured cruisers to be employed in the 
Pacific fleet. The fulfilment of the Australian 
programme described by Colonel Foxton will 
apparently necessitate the construction and 
armament in Great Britain of all the cruisers 
required for the Australian unit. Neither 
Australia nor Canada yet possesses shipyards 
and factories capable of building and arming 
war vessels. The creation of such establish- 
ments must necessarily occupy considerable 
time, even if full assistance is secured from 
- experienced British firms. Action is said to 
have been taken by eminent firms, in associa- 
tion with Canadian local authorities and 
capitalists, to establish factories, shipyards, 
and graving docks in Canada, and it is 
anticipated that the Dominion Government 
will be disposed to subsidise these enterprises. 
Probably Australia will eventually take a 
similar course. One may venture to hope, 
however, that at the outset Canada will act 
similarly to Australia and entrust the earlier 
orders to British shipbuilders, so that the first 
portion of its fleet shail be made available for 
service within the next three years. It is 
improbable that the work could be done within 
that period if it were undertaken in Canada, 
since war-ship building is a speciality dernand- 
ing considerable time for its establishment 
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and development. The full effect of the new 
departure and its future possibilities can only 
be made apparent by the speedy translation of 
the agreements reached at the Imperial Confer- 
ence into the form of actual warships, manned 
by highly-trained officers and crews and 
made ready for service. Other countries will 
then realise that future competition for naval 
supremacy will involve a contest not merely _ 
with the resources of Great Britain but with 
those of the whole Empire, and the fact may 
well give them reason to pause. The sooner 
that fact is established and recognised the 
better it will be for the peace of the world and 
the welfare of the people of maritime countries 
on naval 
armaments have long pressed heavily, while 
the burden is becoming harder to bear as the 
years pass away. 

The foundations of a truly Imperial Navy 
have been laid by the Defence Conference of 
1909: in order to secure the future develop- 
ment and full efficiency of that Navy the 
action taken in future must conform to 
certain fundamental principles, which may be 
summarised. 

An Imperial Navy must be one and indi- 
visible: otherwise it cannot fulfil the duties 
imposed upon it. Its distribution and training 
in peace and its operations in war must be 
controlled by one central authority. Dominions 
beyond the seas may construct, maintain, 
own, and control their fleets in peace time 
without serious loss of efficiency to the Navy 
as a whole; provided that types of ships and 
training of officers and men form parts of 
a common and complete scheme of naval 
defence. In time of war the available force of 
the Empire must act as a whole; its sections 
must be in constant, close, and cordial co- 
operation. At the battle of the Yalu the 
Chinese fleet consisted of squadrons inde- 
pendently created and owned by Viceroys of 
various Provinces; these squadrons were 
actuated chiefly by provincial sentiment, and 
had little knowledge of or sympathy with one 
another; they had not enjoyed a common 
system of training and organisation; they 
were uninspired by a spirit of Imperial pat- 
riotism. ‘‘On paper’’ the Chinese fleet was 
more powerful than the Japanese ; but it was 
inferior in training, organisation, leadership, 
and tactics, and was opposed by an enemy 
actuated by a high national spirit, whose 
victory was due to moral rather than to 
material superiority. The same great truth 
has been repeatedly illustrated; allied fleets 
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are notoriously weak ; the necessity for unity 
and homogeneity in an Imperial Navy cannot 
be questioned. 

Determinations of the character and constitu- 
tion ofthe fleet required at various times to 
maintain supremacy at sea and to ensure free 
communication between various portions of the 
British Empire, must be based upon a definite 
and well-considered scheme of naval defence 
—a plan of campaign. Each section of that 
fleet must have its duties and field of operations 
assigned thereto; its constitution must be 
regulated by the task imposed upon it. A 
central authority must frame the plan of 
defence, and be responsible for introducing 
necessary modifications as [circumstances 
change. On that central authority all con- 
tributories to the Imperial Navy should find 
representation. If the ideal of such a navy 
is to be realised on the lines agreed upon at 
the recent conference, it will undoubtedly be 
found necessary to create a General Naval 
Staff, corresponding in character to the General 
Military Staff already established. The Com- 
mittee of the Cabinet, which was appointed 
this year to inquire into questions of naval 
administration, recorded their unanimous 
opinion that a General Naval Staff was 
needed and would be of great service to the 
Government, the Admiralty, and the Naval 
Service. As yet adequate steps have not been 
taken to give effect to that recommendation, 
but it is inconceivable that action will be long 
delayed. The Imperial idea grows, and all 
parts of the Empire are drawing more closely 
together ; it may well happen that one great 
organisation for controlling Imperial defence 
will be formed ; it will deal with questions as 
they arise, and will include sub-divisions 
charged respectively with naval and military 
matters. 

It is universally agreed that command of 
the sea depends upon the relative strength of 
battle-fleets, and the comparative efficiency of 
commanders, officers, and men; it being pre- 
sumed that equal courage will be displayed on 
both sides. The efficient training of officers 
and men, their experience at sea, and the 
strategical dispositions adopted, must consti- 
tute the most important factors in deciding 
the issue of any struggle for sea supremacy. 
On the other hand, every care ought to be 
taken to avoid inferiority in types and numbers 
of ships; and to provide all classes required 
to make up modern battle-fleets—ships fit for 
the fighting line, cruisers, torpedo craft, sub- 
marines, and special vessels used as colliers, 
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store ships, repair ships, and for other sub- 
sidiary but important duties. 

Battle-fleets are essential to the mainte- 
nance of supremacy at sea, but it is necessary 
also to provide for the protection of British 
commerce and communications. The General 
Staff (or central authority) will find it no easy 
task to decide upon the best method of dealing 
with this subject, on which opinions differ 
widely. Any scheme framed for commerce 
protection must obviously provide against the 
possible attacks which may be made by an 
enemy, and take into account all classes of 
vessels likely to be employed as well as their 
maximum range of operations. In addition to 
regularly-built cruisers, lightly armed mercan- 
tile vessels possessing high speed and large 
coal-supplies will certainly be used in future 
for commerce-destruction ; and it is a note- 
worthy fact that whereas this method of ob- 
taining auxiliaries to the Royal Navy was first 
adopted by the British Admiralty about twenty- 
one years ago, and was long continued, it has 
been abandoned, to a great extent, in recent 
years, simultaneously with the ‘‘ scrapping,”’ 
or setting aside (as fit only for subsidiary 
services) of a considerable number of cruisers 
built especially for service in the protection of 
commerce. Moreover, there has been a sus- 
pension for some years of the construction of 
vessels adapted for that service. It is my 
desire in this address to fix attention on 
matters of principle or primary importance: 
but the incidents mentioned are extraordinary 
and cannot be left unnoticed. During the last 
two years a fresh start has been made in the 
construction of commerce-protecting cruisers 
of moderate size, and all who have the interests 
of the Empire at heart must rejoice at this 
return to a saner policy which has been justi- 
fied by long experience in war. The scheme 
for Australian and Canadian Navies contem- 
plates the building of a number of swift cruisers 
of this class for use in the approaches to great 
ports, where trade-routes converge and the 
chances of injury to merchant ships attain 
their maximum if an enemy possesses vessels 
suitable for employment in these regions. 

Another matter vital to the efficiency and 
range of action of an Imperial Navy is 


the maintenance of efficient and well- 
equipped naval bases. Our ancestors 
clearly appreciated this fact; to their 


foresight we owe the unrivalled advantages 
which arise from the possession of these 
‘“ stepping stones of Empire’’ across the 
ocean. In connection with the Spencer 
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Programme of 1893, which was due mainly 
to the then First Naval Lord (Admiral of the 
Fleet Sir F. Richards), this branch of naval 
defence was carefully reconsidered. Large 
provision was made for bringing naval bases 
up to date and making them suitable for the 
requirements of a modern steam-prep2lled 
fleet. The great dockyards at Devonport, 
Gibraltar, Malta and Hong-Kong were in- 
cluded in the scheme; the harbour at Dover 
was created, and other harbours were deepened 
and improved ; dock accommodation was in- 
creased greatly; coaling stations were 
efficiently equipped; naval yards abroad 
were not forgotten. Morethan twenty millions 
sterling have been spent in carrying out this 
great scheme, the money having been raised 
by a special loan; and it is undoubted that 
the results have justified the outlay. In this 
department also during the last few years 
there has been a departure from traditional 
policy which is regarded by many, if not most, 
authorities on naval strategy as dangerous and 


unjustified. Many British dockyards abroad 


and naval stations have been virtually closed, 
or reduced to a condition of practical useless- 
ness; valuable stores have been sold locally 
for small sums ; in many cases this action has. 
been taken hurriedly and soon after consider- 
able expenditure had been incurred on exten- 
sions and new ‘plant. The official explanation 
given was that considerable economies would 
be effected, and that changes made in the 
distribution of the fleet rendered many of these 
naval stations of small importance for the 
moment. It was admitted subsequently that 
the total reduction in annual estimates effected 
by these changes did not exceed £200,000, 
which is a trifling sum as compared either 
with our total naval expenditure or with pos- 
sible risks and disadvantages resulting from 
the policy adopted which took no sufficient 
account of the fact that the conditions of the 
moment could not be permanent. 

Preparation for war (as was said above) 
demands that consideration should be paid 
not merely to probabilities in the immediate 
future, but to possibilities which may arise 
unexpectedly. The British Empire is essenti- 
ally a ‘‘ world-power’’; its fleet must be made 
and kept capable of prompt action in every part 
of the ocean. To abandon advantages which 
have been attained during centuries because for 
the moment there is no obvious use for them is 
unwise and indefensible. 

During the past summer I have visited the 
Naval Yard at Esquimalt, and obtained first- 
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hand knowledge of its present condition. 
Considerable extensions had been made in 
comparatively recent times to its workshops, 
storehouses and plant; fortifications de- 
signed to protect the harbour had been 
modernised, but the work was incomplete 
when orders from home caused a practical! 
abandonment of the only naval base possessed 
by the Royal Navy on the Western Coast of 
the American Continent. I found the fort un- 
armed, the guns lying on the ground at the foot 
of the hill, in the open. The Navy Yard was 
without a staff capable of maintaining in good 
condition the expensive machinery left in the 
workshops, or the buildings, some of which 
were erected only a short time ago. The 
stores had been disposed of locally at ridicu- 
lously low prices, and a naval base of importance 
had been virtually abandoned and was rapidly 
deteriorating. From information received I 
have reason to believe that the naval base at 
Halifax is also in an unsatisfactory condition. 
Facts of this nature make clear the importance 
attaching to the new agreement under which 
these naval bases are to be maintained by the- 
Dominion Government. It may be hoped that 
before long all foreign naval stations will be: 
restored to a condition of efficiency, so that the 
operations of the Imperial Navy in case of war 
may not be hampered. 

German activity in war-shipbuilding attracts. 
most attention for the moment, and there is a 
tendency to treat existing conditions as if they 
were unprecedented. Everyone familiar with 
the events of the last half century (since the- 
ironclad era began) knows that this is not true. 
That period has been marked by a succession: 
of struggles for supremacy in sea-power, and 
more critical situations have occurred in the 
past than that which now exists. From 1857 
to 1870 France was a formidable competitor ; 
indeed, for the first ten years of that period’ 
her war-fleet was stronger, relatively to the 
British Navy, than any single power has been 
since. The combined strength of French and 
Russian fleets furnished the standard of 
strength adopted by British Governments from 
1887 onwards; and the great programmes of 
shipbuilding embodied in the Naval Defence- 
Act of 1889, the Spencer programme of 1893, 
and the Goschen programmes which followed, 
were frankly based on that consideration. 
There were times when the relative strength 
of the Royal Navy and of the Allied Fleets of 
France and Russia gave more reason for 
anxiety than any present or immediately pro- 
spective condition would justify. Facts like- 
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these are too often ignored in discussions of 
British Naval policy in the near future. That 
policy should obviously maintain our traditions, 
and should secure, at all costs, a satisfactory 
margin of naval strength. 

Germany is acting strictly within her rights 
in making large and costly additions to her 
war-fleets; on the other hand the British 
Government, upon whom rests the responsi- 
bility for the safety of the Empire, is bound to 
take action which shall maintain our naval 
supremacy, has declared its determination to 
fulfil that duty, and will be held to that 
promise by the nation. 

Outlay on naval armaments has increased 
enormously in recent years, as a consequence 
of enlarged dimensions, higher speeds, and 
greater fighting power in every type of war- 
ship. A torpedo-boat destroyer or large sub- 
marine now costs as much as a line-of-battle 
ship cost in Nelson’s time; the outlay on five 
or six modern battle-ships represents about the 
same sum as would have produced the whole 
Royal Navy as it stood a century ago. During 
the ten financial years, 1890-1 to 1899-1900, 
the grand total of British Navy Estimates— 
including ten millions sterling raised by 
Joan under the Naval Defence Act of 1889— 
did not reach 200 millions, and of that total 
about 63 millions were devoted to new con- 
struction (exclusive of armaments). In the 
next decade (including the present financial 
year) the Navy Estimates have reached a total 
of 328 millions sterling, and about 94 millions 
have been assigned to new construction ex- 
clusive of armaments. Inclusive of armaments, 
the additions to the British fleet in the last 
ten years represent a total outlay of nearly 
106 millions. Germany in the last ten years 
has voted over 121 millions for naval expendi- 
ture, including nearly 59 millions for new con- 
struction and armaments. In 1900-1 the total 
German naval expenditure was not quite 
47,700,000, and that on new construction 
and armaments was about £3,401,000. For 
the present year the total German Naval 
Estimates exceed £19,500,000, and the pro- 
posed expenditure on new construction and 
armaments is ten and three-quarter millions. 
In ten years the German naval expenditure 
has been increased more than 24 times, and 
that on naval construction and armaments has 
been more than trebled. Much of the German 
expenditure on ships and armaments has been 
and is being met out of loan. In addition to 
ithe outlay mentioned, large expenditure on the 
Kiel Canal and other works contingent on the 


increase to the Navy has to be faced. 
A modern fleet is unavoidably expensive 
whether it be regarded as a necessity or 
a luxury. 

Existing circumstanceswill be seen, therefore, 
to constitute only the latest phase in a financial 
war for supremacy in sea power. The struggle 
has continued for half a century, and there are 
no signs of abatement as yet, notwithstanding 
attempts which have been made to limit expen- 
diture on armaments by means of mutual agree- 
ment. However much present conditions may 
be regretted, there is and can be no hesitation 
or doubt as to the course to be followed in 
regard to the British Navy. It must be kept 
supreme. The outlay necessary to attain that 
end is increasing by ‘‘ leaps and bounds’’; the 
co-operation of the self-governing Colonies at 
this juncture, and the prospect of their con- 
tinued and increasing help in future, are 
facts of high import, and cannot fail to 
exercise widespread influence at home and 
abroad. 

Thearrangements contemplated for construct- 
ing, arming, manning, andmaintaining Colonial 
fleets which are in future to constitute sections of 
the Imperial Navy have already been described. 
It will, no doubt, be practically necessary for 
some time to make the United Kingdom the 
chief centre for the construction and equip- 
ment of all the larger classes of warships. If 
Canada and Australia decide to create their 
own sources of supply it will still be wiser for 
them to begin at the ‘‘small end” and to 
develop their war-ship building resources 
gradually. Having regard to its population, 
wealth and commerce, the mother country 
may be expected to provide battle-fleets and 
continue to bear the greater part of the cost of 
the Imperial Navy for a long period. During 
the infancy and earlier stages of development 
of the Colonies it was natural and proper that 
the people of the United Kingdom should 
assume the whole burden of Imperial Defence ; 
but it is equally true that the cost should 
now be shared by, and that personal 
service should be obtained from, all parts of the 
Empire. The mode in which each self-govern- 
ing Dominion shall make its contribution, 
and the amount must be left for the decision 
of the several Governments. The recent Con- 
ference has well illustrated the great advantages 
which may be gained from friendly meetings 
between representatives of the home Govern- 
ment and the Colonies, in which problems 
of Imperial defence can be discussed, plans 
arranged, and a distribution of duties sketched 
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for submission to the various Governments. 
In a new departure such as this, it is necessary 
to proceed deliberately and to secure unanimity 
in recommendations: otherwise no practical 
results are likely to follow. Mutual conces- 
sions must be made; the scheme evolved may 
be faulty in many respects; but as experience 
is gained prejudices will disappear and broader 
views prevail, so that improvements in the 
scheme of defence will be made and the 
security of the Empire strengthened. One 
may be permitted to hope that hereafter an 
agreement may be reached by which the 
contributions to be made by each section 
of the British Empire will be automati- 
cally regulated, but that time is not yet. 
It is inevitable that the Dominions beyond the 
seas shall grow relatively to the mother country 
in wealth and population. Their resources are 
practically illimitable, and their development 
is as yet in an early stage. Recent action, 
voluntarily taken by the Colonies, may be 
regarded therefore as only the first step in 
their assumption of a share in the burden of 
Empire. Naturally, in such a case, the first 
step is the most difficult to take, and the 
movement must be accelerated as the wisdom 
of such co-operation is established by experi- 
ence. Formerly the Colonies were weak and 
sparsely peopled: now many of them are 
vigorous young nations. The white population 
of Canada, Australia, New Zealand, and South 
Africa now equals about one-third the popu- 
lation of the United Kingdom: the aggregate 
value of their imports and exports bears 
about the same proportion to the corre- 
sponding aggregate for the trade of the 
mother country. Obviously it would not be 
proper to assess contributions to Imperial 
Defence simply on that proportion, or on any 
other fixed basis that has been suggested. 
The matter is one for special arrangement and 
periodic reconsideration, and it is interwoven 
with questions of great difficulty and import- 
ance in relation to the conduct of the foreign 
policy of the British Empire. With these high 
matters this Address is not concerned, and 
their solution can only be reached tentatively, 
gradually, and by mutual agreement. The 
essential fact to be noted is that for the first 
time in its history representatives of the 
various self-governing Colonies have agreed 
voluntarily to undertake a share of the 
burden of naval defence, and that action 
opens up a wonderful prospect for the 


future of the Empire and the maintenance 
of peace. 
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After delivering the Address, the Chairman 
presented the Society’s medals which were 
awarded for papers read during last Session. 


At the Ordinary Meetings :— 


To Mr. G. ALBERT SMITH, for his paper on 
“ Kinematography in Natural Colours.”’ 

To Mr. HENRY C. BREWER, for his paper on 
‘¢ Gothic Art in Spain.” 

To Monsieur Yves Guyot, for his paper on 
“The Commercial Relations of France and Great 
Britain.” 

To Mr. GEORGE HUBBARD, for his paper on 
“¢ Dew-ponds.”’ 

To Mr. WALTER ROSENHAIN, for his paper on 
‘‘The Application of the Microscope to the Study of 
Metals.”’ 

To Mr. GABRIEL GORDON CLEATHER, for his 
paper on ‘‘ The Musical Aspect of Drums.”’ 

To Mr. C. REGINALD ENock, for his paper on 
‘The Resources of the Peruvian Andes and the 
Amazon.” 

To Mr. PERCY A. WELLS, for his paper on 
“ English Furniture Design and Construction.” 

To Mr. ARTHUR JOHN BARRY, for his paper on 
“Railway Development in China.” 

To Herr SAM Eybpk, for his paper on ‘‘ The Manu- 
facture of Nitrates from the Atmosphere by the 
Electric Arc.” | 


In the Indian Section :— 


To Mr. DoucLias DEWAR, for his paper on 
‘« The Birds of India.” 

To Mr. ARTHUR ANTHONY MACDONELL (Boden 
Professor of Sanskrit, Oxford), for his paper cn 
‘¢ The Buddhist and Hindu Architecture of India.’ 

To Mr. SELWYN HOWE FREMANTLE, for his 
paper on ‘‘ The Problem of Indian Labour Supply.’’ 

To Mr. KRISHNA GOVINDA GUPTA (Member of the 
Council of India), for his paper on ‘‘Some Phases 
of Hinduism.” 

To Mr. Crcit L. Burns (Principal, Bombay 
School of Art), for his paper on ‘‘ The Functions of 
Schools of Art in India.”’ 


In the Colonial Section ca 


To the Hon. CHARLES GIDEON MURRAY, for his 
paper on ‘‘ The Road to South African Union.” 


Sir STEUART COLVIN BAYLEY, K.C.S.I., C.I.E., 
in proposing a hearty vote of thanks to the Chairman 
for his excellent Address, said that this was the 
second year in which Sir William White had done 
the Society’s Council the honour of presiding 
over it, and from an experience extending over 
many years he ventured to say they had never had 
a better Chairman. Last year Sir William gave a 
most interesting Address on the subject of the educa- 
tion of those destined to play a part in naval con- 
struction ; while on the present occasion, in addition 
to giving valuable information with regard to the past 
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and present contributions of our great Colonial 
possessions to the British Navy, he had given a 
warning of what ought to be kept in mind in the 
future—a warning which he hoped would be remem- 
bered by all. The Chairman’s Annual Address was 
like a sermon, in that it could not be discussed, but 
had the subject been open to discussion he was 
certain a most interesting one would have taken 
place, in which the opinion of Colonial representa- 
tives would be most valuable. 


Admiral the Hon. SIR EDMUND FREMANTLE, 
G.C.B., C.M.G., in seconding the motion, thought 
the Address was most statesmanlike and thorough, 
like everything done by the late Chief-Con- 
structor of the Navy. If he might venture to 
refer to one small detail, he wished to say 
that he received a few days ago from Sir Joseph 
Ward, the Prime Minister of New Zealand, some 
papers giving very elaborate details of the arrange- 
ments to be made between the Colony and the 
Mother country. In his opinion they were not quite 
satisfactory, because, although New Zealand was un- 
doubtedly going to give a Dreadnought cruiser, as 
far as he could make out from the letter Sir 
Joseph Ward had written to the First Lord 
of the Admiralty, the additional contribution of 
£100,000 was to be spent in giving extra pay to the 
New Zealand sailors who were serving in the Fleet. 
There was one thing he was very glad to notice, 
however, viz., that while New Zealand held to the 
Imperial connection, and did not believe in “ tin- 
pot” navies, it intended to train its own seamen. He 
also sympathised with Canada and Australia in 
wishing to have their own navies, provided they were 
built up gradually; and he was glad they appreciated 
the necessity of making the Colonies maritime, and 
thus, by the assistance of personnel as well of 
material, aiding in the maintenance of the command 
of the seas, which was an absolute necessity for the 
safety and existence of the Empire. 


The resolution of thanks having been carried with 
acclamation, 


The CHAIRMAN, in acknowledging the compli- 
ment, said the subject he had chosen for his address 
was a dangerous one for him to touch upon, and he 
had endeavoured to avoid it; but if the audience had 
been through Canada with him and heard what he 
had, in public and private, they would know the 
time had come when the people at home should 
recognise the warmth and strength of the feeling in 
favour of the British Empire, and the aid which would 
be given to it by our fellow citizens beyond the seas. 
It was impossible for him to convey one shadow of 
the impression made on his mind by that feeling ; 
the feeling was beyond belief. He had felt that on 
the present occasion, when he had the opportunity of 
addressing, through the Society, not only those pre- 
sent but a wider circle, through the medium of the 
Press, he would be false to his trust if he did 
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not attempt to convey some idea, however faint, 
of what their friends across the seas meant to 
do and would do. What the Governments might 
contemplate doing was one thing; but all knew 
by experience of this country that what the people 
wished would in the end be done. Colonial people 
might hold different views as to how it was to be 
done, but it was an undoubted fact that the self- 
governing colonies wished to play such a part at the 
present juncture and in the future that the people of 
this country would have reason for the greatest 
gratitude. With regard to New Zealand’s contribu- 
tion, he believed papers were about to be presented 
to Parliament giving more exact details of the pro- 
posed arrangements than were available at the present 
moment. In his Address he had used the best 
information available. The main fact was that New 
Zealand, with a white population of about one 
million, had contributed £2,000,000 to naval defence, 
and, after that, he did not think it much mattered 
whether her annual contribution was £250,000 or 
£100,000. 


ARTS AND CRAFTS. 


Italian Crafts and Industries.—In Italy, as in the 
other countries of Southern Europe, although there is 
more craftsmanship than with us, the Arts and Crafts 
movement as we in Great Britain understand it can 
hardly be said to exist. There is, it is true, an 
association for promoting women’s work which is 
not unlike our Home Arts and Industries Associa- 
tion in its aim, but, so far as men’s work is concerned, 
neither arts and crafts nor home arts in just our 
English sense of the words have any foothold. This 
is due very largely to the fact that, though at Milan 
and Turin and the other large towns of Northern 
Italy generally, manufacture on a large scale has 
taken firm root and absorbs the energies of the 
great mass of the population, and has, perhaps, at the 
same time ousted the more or less artistic workman, 
at Rome and Florence, and elsewhere in Tuscany and 
in Central and Southern Italy, where manufacture is 
less developed and where the demands of the foreign 
tourist have an appreciable effect, the craftsman still 
flourishes, not because he has been deliberately en- 
couraged or carefully nursed back to life, but because 
he has always been there, and because, in some cases 
amongst his own countrymen, in others amongst the 
crowds of strangers who flock from all countries to 
spend their holidays in Italy, he is sure of a market 
for his goods. The most elaborate kinds of Floren- 
tine and Roman mosaic, for instance, may be bought 
principally by foreigners, but they are the work of 
men who have grown up to their trade as a matter of 
course, not by people who have been encouraged by 
technical or art schools to devote themselves to that 
particular form of art crafismanship. Again, although 
some of the books published at Milan and a smaller 
number of those issued in Florence appear in cloth, 
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the majority of Italian books ev-n of some import- 
ance appear in paper wrappers, and cannot, as in 
Germany, be bought in cloth for a few shillings extra. 
This means that bookbinding is a trade that naturally 
flourishes on its own account without need of any 
particular fostering. The fact. that the Italians 
habitually bind in white pergamena has made their 
bindings sought after by the tourist, and has thus 
further increased the demand. It is rather a pity, 
however, that the uninformed buyer is too often 
bitten by the desire for a dead white cover, for this 
has led to an increasing quantity of work being turned 
out in a so-called vegetable parchment possessing 
neither the quality nor the endurance of the more 
unevenly toned animal parchment, which will stand 
not merely hard wear but even careful washing. 

From bookbinding to the making of tooled parch- 
ment and leather blotters, and such like, is but a 
small step: and it has been interesting to trace in the 
Jast ten or fifteen years how parchment has, for work 
of this kind, yielded Jittle by little to leather, and 
how tooled leather has been more or less superseded 
by lacquered work, at any rate in Florence. It is, 
however, rather sad to see that even in Rome a type 
of leather work is being offered for sale which, pretty 
as it is in its own way, quite evidently and unmis- 
. takeably comes from abroad. 

What Italian jewellers can do was well shown at 
the Milan Exhibition of three years ago. They seem 
‘since then to have been proceeding on very much 
the same lines, copying and adapting Etruscan, 
Greek, and Egyptian models. The result is a show 
of jewellery in the windows of the best shops in Rome 
and elsewhere which, if it is not exactly very new, is 
in a way quite refreshing, and is, moreover, exceed- 
‘ingly tasteful and restrained in style. In short, whilst 
the cheaper jewellery is, of course, pretty much what 
one finds all over Europe, the ordinary trade gold- 
smiths’ work of the good Italian shops is very often 
quite as artistic in design and rather better in work- 
manship than the output of the artist craftsman in 
England. It may be wanting in certain qualities of 
‘spontaneity and individuality which some English 
craftwork possesses, it may have none of the fancy 
of the most accomplished French jewellery, but, for 
what it is, tasteful, pleasing, well-made trade work, 
it would be difficult to beat. And, as to originality, 
is it so absolutely certain that it shows less indi- 
viduality to copy or adapt a good old model than to 
do what everyone around you is doing ? Indeed, one 
of the characteristic features of Italian craftsmanship 
is its conservatism. This is a not unnatural note in 
work which is in part a survival of trades learnt in 
bygone centuries, and in part an answer to the 
demand of the foreign tourist for something which 
he recognises as made in Italy. When the Italians 
try deliberately to do something fresh they are some- 
how not always so happy as when they keep to the 
old tracks. Even in the case of work so interesting 
as some of Gantigalli’s latest lustre, for instance, 
the result of the new departure is not so satisfactory 
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as a good deal of the work done on the lines of old 
Italian majolica. 


Women’s Craft Work in Italy.—Italian women’s 
work seems mainly to take the form of embroidery, 
lace, and basket making. Of course, a good deal of 
Italian and Sicilian work of this kind has been shown 
in London of recent years, but at the central depôt 
for women’s industrial products at Rome one has an 
opportunity of seeing the different kinds of work which 
come from the various provinces and of estimating 
how one type, say of embroidery, prevails in one dis- 
trict and another in some other part of the country. 
The difference may be, and in some cases obviously 
is, accounted for by the taste of the person or persons 
responsible for the work in the particular locality, but 
in Italy rather more than in most Western countries 
tradition counts tor a good deal. That lace should 
be made at Venice and Burano is only natural and 
what everyone would expect. It is less a matter of 
course, though quite in keeping with what one knows 
of old work, that the embroidery in coloured thread 
(especially brown) on linen, of which some fine ex- 
amples are to be seen in the Bargello, should be 
carried out to-day at Assisi, while work in white and 
blue of rather similar character though woven instead 
of embroidered, should come from the neighbouring 
town of Perugia. Æmilia is distinguished by the 
beauty of its cutwork, Sicily by its filet lace, whilst 
the embroidery from Palestrina and its neighbour- 
hood (a part of the country famed for its quaint 
beliefs and customs) is notable for the brilliancy of 
its colour and the wonderful archaic beasts and such 
like introduced into the design. The work from 
Pisa, whether woven or embroidered, seems to have 
less character than that which comes from other 
places. 

From Fiesole we get the ordinary traditional 
basketwork — so attractive in its daintiness—whilst 
in Sicily they are doing a curious kiud of crochet- 
work in fine straw, which is made up into blouses and 
the like with quite wonderful effect, though one 
cannot quite get over the feeling that straw must of 
necessity be a bad material for wearing purposes. 
The Indian basketwork, which comes from the same 
island, is of a similar kind to that being introduced 
at home, and seems a step in a far wiser direction. 

The hand-painted reproductions of old end papers 
being made in Rome and elsewhere are interesting or 
not, according as they are copies of good or bad 
designs. Some of the old end papers were very 
pleasing, others were quite ordinary, and it takes a 
certain amouut of taste and discretion to choose the 
best models for copying. 


Some Recent Silversmiths Work.—One of the most 
interesting objects to be seen at Messrs, Ramsden and 
Carr’s show at St. Dunstan’s Studio, Seymour-place, 
Fulham-road, at the end of the month, will be the fine 
silver Armada bowl—a very spirited and at the same 
time decorative rendering in silversmiths’ work of the 
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famous Elizabethan sea fight. In the centre of the 
‘bowl are the arms of England and Spain, very boldly 
and effectively treated, and on either side of them are 
ranged the ships—the big Spanish galleons on the 
one hand, with banners representing their patron 
saints, amongst whom are conspicuous the Madona 
and St. Iago, and the smaller but by nọ means less 
ornamentally or historically interesting English 
‘boats on the other. Up above are heads repre- 
senting the winds, with cheeks puffed out, blowing 
lustily to fill the sails of the opposing fleets. The whole 
thing is a lesson in what can be done in metal-work 
without transgressing the bounds set by taste and 
workmanship. It would have been so easy to make 
a thing of this kind too pictorial, or to have yielded 
to.the other temptation of bumping up the metal so 
as to take away from the beauty of outline of the 
vessel and to give it an undesirably bossy appearance ; 
but the makers have avoided both these pitfalls, and 
produced a piece of work which is really admirable. 
It is a pity that the pastoral staff made for the Bishop 
of Singapore will have started on its journey to its 
diocese before’ the exhibition opens—though the 
drawing will be on view. It is not so elaborate as 
some of the episcopal staves made by Messrs. Rams- 
den and Carr, but, in a simple way, it is very satis- 
factory. The staff itself is of ebony, while the upper 
part is made of silver, and round the base of the crook 
is a band of wattle work to indicate the fold. Above 
this the stem is in fluted silver, the flutings broken at 
intervals by extremely effective bands of facetting, 
whilst the curl of the crook ends in a bright, semi- 
transparent blue glass globe. The whole thing, though 
very simple, is very pleasing in design. Besides these 
larger works, the show will include the silver 
salver presented by the Council of the Royal Society 
of Arts to Mr. H. B. Wheatley on his retirement 
from the post of Assistant-Secretary, and a quan- 
tity of smaller bowls, cups, etc., as well as some 
charming jewellery and metal-work. 


OBITUARY. 


WILLIAM JAMFS RUSSELL, PhD., F.R.S.—On 
the 12th inst. Dr. J. W. Russell died, in his 80th year, 
at his country residence, St. Ives-house, Ringwood, 
Hants. Dr. Russell was formerly Lecturer on 
Chemistry at St. Bartholomew’s Hospital Medical 
School. He was elected a Fellow of the Royal 
Society in 1872, and Vice-President in 1899. 
He was also a very active member of the Chemical 
Society, and for some time served as its Treasurer. 
His most recent work related to the effect of 
certain radiations upon photographic plates in the 
dark. The research was an entirely novel one, 
and Dr. Russell published several interesting com- 
munications upon it. He was an old member of the 
Atheneum Club, having been elected by the com- 
mittee under the special rule which permits the 


election of a certain number of distinguished men 
annually, and was until not long before his death 
a member of its committee. He served as President 
of the Chemical Section of the British Association 
in 1873. He was associated with Dr. A. W. 
Williamson in working out new methods of gas 
analysis, and in 1868 and 1869 he published several 
valuable papers on the subject. These researches, 
and others conducted about the same time on the 
atomic weights of cobalt and nickel, enhanced his 
reputation as a chemist, which always stood deservedly 
high. His naturally unassuming character and his 
lack of any desire for publicity, prevented his being 
very well known beyond the ranks of his own pro- 
fession, but by chemists he was always highly esteemed 
and greatly appreciated. He became a member of 
the Royal Society of Arts in 1881, and on a good 
many occasions he occupied the chair and took part 
in discussions at the Society. 


WILLIAM McKEwan.—Mr. William McKewan 
died on the 15th inst. at his residence, Elmfield, 
Bickley, in his goth year. In 1839 he was appointed 
accountant in the London and County Bank, which 
had only just been formed out of the Surrey, Kent, 
and Sussex Banking Company. After 14 years 
service he became assistant general manager, and 
three years later he was made general manager, a 
post which he held for 34 years. During his long 
period of office “ the County’’ developed into one 
of the largest banks in the City of London. 

Mr. McKewan took an important part in obtain- 
ing a modification of the Crossed Cheques Act of 
1858. He was a witness before the Select Com- 
mittee of the House of Commons on the Bank 
Holidays Act of 1868, and before the Select Com- 
mittee of the Commons on. Foreign Loans in 
1875. On several occasions he was consulted by 
Ministers of the Crown as to financial and banking 
matters. He took part in the formation of the Insti- 
tute of Bankers, of which he became a vice-president ; 
and he was also vice-president of the City of London 
College, a Fellow of the Royal Statistical Society, 
and a J.P. for Bromley. . He became a member of 
the Society of Arts in 1861. 


Francis S. Borton.—By the death of Mr. 
Francis S. Bolton, which occurred on the gth inst., 
the city of Birmingham has lost one of its best- 
known figures. Mr. Bolton, who was 81 years of 
age, was the second son of the late Mr. Thomas 
Bolton, a director of the Birmingham and Midland 
Bank in its early days, and the founder of the firm of 
Thomas Bolton and Sons, copper smelters and wire 
drawers. He was educated at the Edgbaston Pro- 
prietary School. He joined his father’s business, 
which opened extensive works in Cheshire, and 
supplied the copper wire for the Atlantic cable. 
Mr. Bolton was a magistrate for the county, and 
High Sheriff in 1899. He was connected with the 
Society or Arts for half a century, having been 
elected a life-member in 1859. 
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ALEXANDER FRASER.— Information has just been 
received of the death of Mr. Alexander Fraser, which 
took place in his 86th vear, at his residence in 
Hove. Mr. Fraser was articled as an engineer to 
the firm of Messrs. Truman, Hanbury, Buxton and 
Co ; after a few years service in this branch, he 
entered the clerical department, and eventually be- 
came manager of the brewery, a post which he held 
for very many years. He was elected a member of 
the Society of Arts in 1853, and in the same year he 
read a paper on ‘‘ The Consumption of Smoke.” In 
this he described Jucke’s patent furnace, which he 
had recently introduced into the brewery. The paper 
led to a discussion so long and interesting that it had 
to be continued at an adjourned meeting. Mr. Fraser 
retired from business 17 years ago and retired to Hove, 
where his active nature found employment in municipal 
affairs and local charities. 


GENERAL NOTES. 


BRITISH TRADE WITH PERSIA.—In competing 
with Russia for Persian trade Great Britain labours 
under serious disadvantages. The north of Persia, 
which contains more than one-half of the entire 
population of the country, produces such valuable pro- 
ducts as cotton, dried fruits, hides, and precious stones, 
and manufactures such goods as carpets, and cotton 
and silk tissues, all of which are suitable for export to 
the protected market of Russia. In other words, the 
trade is reciprocal. The geographical position, too, 
is very favourable for Russia. Khorasan, through its 
capital, is connected by a roadway 170 miles in length 
with Askabad, which is joined by a railway, a steamer 
service, and again a railway to Moscow. This is the 
main winter route, the main summer route being 
down the Volga to the Caspian, which is cheaper, 
but takes longer. To the south, on the other hand, 
whether Nushki be the objective. or Bandar Abbas, 
interminable weary stretches of desert have to be 
crossed. Camels alone can be employed, and the 
cost is not only very heavy, but the time occupied is 
also long. A merchant trading with the United 
Kingdom or India can only turn over his money once 
in the year, as against five or six times in the case of 
merchants dealing with Russia. The fact that British 
goods are still imported is either due to their 
great excellence or the fact that Russia cannot pro- 
duce the articles. Another factor of Russian success, 
as Major Sykes, His Majesty’s Consul-General for 
Khorasan, points out (No. 4376, Annual Series), is 
the transport company, which is ready to book an 
order on a Russian firmif 10 per cent. of the value 
be paid on account, although for breakable articles 
30 per cent. is required. By the contract, the pur- 
chaser agrees to pay the balance in two or three 
months time, z.e., upon the arrival of the goods. If, 
however, he fails to pay, he is charged interest at 8 
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per cent., and the goods are released as he pays for 
them. This system also includes exports, a wool 
merchant receiving 33 per cent. of the value of his 
consignment in cash, on which advance he also pays 
8 per cent. interest. All carriage is paid by the 
consignee, and everything is insured by the purchaser 
at-1 per cent. Major Sykes considers this system 
admirably adapted for Persia, where merchants trade 
on very small capital, and urges that it is worth being 
carefully studied, and perhaps imitated, by British 
traders. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Nov. 22...Surveyors, 12, Great George-street, 
S.W., 8 p.m. Mr. W. R. Davidge, ‘‘ Town 
Planning Systems.” 

Geographical, Burlington-gardens, W., 84 p.m. Mr. 
D. Carruthers, ‘‘ Journey into Northern Arabia.” 
London Institution, Finsbury-circus, E.C., 5 p.m. 

Mr. L. Gaster, ‘‘Modern Methods of Artificial 
Illumination.” 


Tugspay, Nov. 23...Cyclists’ Touring Club (Metropolitan 
Section), at the House oF THE ROYAL SOCIETY OF 
Arts, John-street, Adelphi, W.C., 8 p.m. 

Photographic, 35, Russell-square, W.C., 8 p.m. 
(Traill-Taylor Memorial Lecture.) Prof. A. W. 
Porter, ‘‘The Growth of the Photographic 
Image.” 

Civil Engineers, Great George-street, S.W , 8 p.m. 
Discussion on following papers :—1 Messrs. J. 
Dalziel and J. Sayers, ‘The Single - Phase 
Electrification of the Heysham, Morecambe, and 
Lancaster Branch of the Midland Railway.” 
2. Mr. Joshua Shaw, ‘‘ The Equipment and Work- 
ing-Results of the Mersey Railway under Steam 
and under Electric Traction.” 3. Dr. Charles 
Augustus Harrison, “The Effect of Electrical 
Operation on the Permanent Way Maintenance 
of Railways, as Illustrated on the Tynemouth 
Branches of the North-Eastern Railway.” 


Wepnespay, Nov. 24.. ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. T. 
‘Thorne Baker, “ Photo- Telegraphy.’’ 
Royal Society of Literature, 20, Hanover-square, 
W., 5 p.m. 1. Miss Marie C. Stopes, “ A Mediæval 
Japanese Drama.” 2 Dr. Marie Stopes, assisted 
by Dr. J. Sakurai, translation of the same, “‘The 
Sumida gawa.” 


Tuurspay, Nov. 25...Royal, Burlington-house, W., 44 p.m. 

Antiquaries, Burlington-house, W., 83 p.m. 

London Institution, Finsbury-circus, E.C., 6 p.m. 
Prof. H. S. Hele Shaw, ‘‘ Aerial Navigation: 
Past, Present, and Future.” 

Child Study Society, 90, Buckingham Palace-road, 
S.W., 8 p.m. Miss M. Frere and Miss C. Grant, 
“ Children’s Care Committees.” 

Electrical Engineers, 25, Great George-street, S.W., 
8 p.m. Messrs. H. W. Handcock and A. H. 
Dykes, *‘ The Present Aspects of Electric Lighting.” 


Fripay, Nov. 26...Physical, Imperial College of Science, 
South Kensington, S.W., 5 p.m. 1. Dr. J. W, 
Nicholson, ‘‘ The Effective Resistance and In- 
ductance of a Helical Coil.” 2. Mr. W. A. Scoble, 
“ Ductile Materials Under Combined Stress.’ 
3. Drs. W. Makower and Sidney Russ, ‘‘ The 
Recoil of Radium C from Radium B.” 4. Dr.C. 
V. Burton, ‘‘ The Sun’s Motion with respect to 
the Atther.’’ 
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NOTICES. 


NEXT WEEK. 

TUESDAY, NOVEMBER 30, 4.30 p.m. 
(Colonial Section.) SAMUEL SIMPSON, B.Sc., 
M.R.A.S.E., ‘‘ Agricultural Development in 
Nyasaland.”’ | 

WEDNESDAY, DECEMBER I, 8 p.m. (Ordi- 
nary Meeting.) HON. RICHARD C. PARSONS, 
M.A., ‘‘ Improvements in Resilient Wheels for 
Vehicles. 

Further particulars of the Society’s meet- 
ings will be found at the end of this number. 


H.M. THE KING OF PORTUGAL. 


The Council of the Society having elected 
H.M. the King of Portugal an Honorary Royal 


Member, H.R.H. the Prince of Wales, as- 


President of the Society, graciously communi- 
cated to King Manuel the fact of his election, 
and has now received from His Majesty the 
following letter of acceptance :— 


Your ROYAL HIGHNESS, 

In answer to your Royal Highness’s 
letter, I have great pleasure to express my satis- 
faction to see my name added to the list of 
Honorary Members of the Royal Society of Arts. 

Tt is an honour and a distinction which I will 
value very highly. 
I am, Sir, 
Your affectionate cousin and friend, 
MANUEL, R. 
Windsor, 
18th November, 1909. 


INDIAN SECTION COMMITTEE. 
A meeting of the Committee of the Indian 


Section was held on Monday afternoon, the ` 


SIR WILLIAM LEE- 
Sir Arundel 


22nd instant. Present: 
WARNER, K.C.S.I., in the chair ; 


Arundel, K.C.S.I., Mr. Thomas Jewell, 
Bennett, C.I.E., Sir M. M. Bhownaggree, 
K.C.1.E., Sir George Birdwood, K.C.1.E., 


C.S.1., Sir Steyning W. Edgerley, K.C.V.O., 


C.I.E., Sir Charles A. Elliott, K.C.S.I., Mr. 
J- F.. Finlay, C.S.1., Sir Frederic W. R. 


.Fryer, K.C.S.1., Col. Sir Thomas H. Holdich, 


K.C.M.G., K.C.LE., Sir Frederic S.P. Lely, 
K.C.I.E., C.S.1., Mr. H. Luttman-Johnson, 
Col. Sir Colin Scott-Moncrieff, K.C.S.L., 
K.C.M.G., Mr. Carmichael Thomas, Sir 
James Thomson, K.C.S.I., Mr. A. F. 
Wallace and Sir Raymond West, K.C.L.E., 
with Mr. S. Digby, C.I.E. (Secretary of the 
Section). | 


COLONIAL SECTION COMMITTEE. 


A meeting of the Committee of the Colonial 
Section was held on Wednesday afternoon, the 
24th instant. Present: SIR WESTBY B. 
PERCEVAL, K.C.M.G., in the chair; Mr. 
Byron Brenan, C.M.G., Hon. Sir John A. 
Cockburn, K.C.M.G., The Earl of Stamford, 
Mr. Carmichael Thomas, and Sir Frederick 
Young, K.C.M.G , with Mr. S. Digby, C.I.E. 
(Secretary of the Section). 


CANTOR LECTURES ON STEAM 
TURBINES. 


The Cantor Lectures on “‘ Steam Turbines,’’ 
by Mr. Gerald Stoney, B.E., M.Inst.C.E., 
M.I.E.E., have been reprinted from the 
Yournal, and the pamphlets (price one shil- 
ling) can be obtained on application to the 
Secretary, Royal Society of Arts, Jone -street, 
Adelphi, London, W.C. 

A full list of the Cantor Lectures which have 
been published separately, and are still on 
sale, can be obtained on application to the 
Secretary. 
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‘PROCEEDINGS OF THE SOCIETY. 


SECOND ORDINARY MEETING. 


Wednesday, November 24th, 1909; Mr. 
W.H. DAvison, M.A., F.S.A., in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Anderson, Professor Frederick Paul, State University 
of Kentucky, Lexington, Kentucky, U.S.A. 

Appel, J. H., care of John Wanamaker, Philadelphia 
Pa., U.S.A. 

Drucker, J. C. J., 24, Grosvenor-street, W. 

‘Fieldhouse, Arthur, 21, Fartown Green - road, 
Huddersfield, and Municipal Technical College, 
Huddersfield. 

„Folker, Horace Shepherd, Wroxham, Overton-road, 
Sutton, Surrey. 

Heaton, Trevor Braby, B.A., Guy’s Hospital, S.E. 

Macfarlane, Oliver Prescott, Southlands, Ware-road, 
Hertford. 

Noble, Saxton, W. A., M.A., Kent-house, Knights- 
bridge, S.W. 

Ohlmann, Morris, 55, Belsize-park, N.W. 

Vigers, Leslie Robert, F.S.I., 4, Fredericks-place, 
Old Jewry, E.C. 

Watson, Henry B., 522, Pender-street west, Van- 
couver, British Columbia, Canada. 

Wild, H. Edgar, 61, Amhurst-park, Stamford-hill, 
N. 


The SECRETARY announced that Sir John Cameron 
Lamb, who was to have presided over the meeting, 
was unfortunately ill in bed with a very severe cold, 
so that it was quite impossible for him to come to 
town. He was sure the meeting would very much 
regret the absence of a gentleman whose long know- 
ledge of telegraphy and experience as Secretary of 
the Post Office would have been very valuable in the 
discussion. 


The paper read was— 


TELEGRAPHING PICTURES. 
By T. THORNE BAKER, F.R.P.S. 


In 1904, Professor Arthur Korn transmitted 
by electricity a photograph over telephone 
lines from Munich to Nurenburg and back, 
and four years later his system of telegraphing 
pictures—or photo-telegraphy as it has now 
been termed — was established between the 
offices of the Lokal Anzezger in Berlin, the 
Lliustration in Paris, and the Dazly Mirror 
in London. 

The problem of telegraphing pictures is a 
very old one, however, and as Korn observes,* 


* “ Electrische Fernphotographie und Ahnliches.” 
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it was attempted experimentally as far back 
as 1847 by Bakewell, in 1856 by Caselli 
(the Pantelegraph), and later by Senlecq 
d’Ardres, Shelford Bidwell, Eaton, Amstutz, 
and Kiszelka. 

The processes recently worked out are all 
based on these earlier experiments, but possess 
this distinctive feature that they are workable 
under commercial conditions and can be of 
utility to the newspaper. 

As Professor Korn’s selenium process was 
the first one to come into actual use over dis- 
tances, I will describe it first. It had been 
observed by Shelford Bidwell that the elec- 
trical resistance of the metal selenium, when 
in a certain physical state, varied in the day- 
time and night time. An electric current 
passed through it met with less resistance 
when the selenium was in daylight than at 
night when no illumination fell on it. Now, a 
photograph consists of various shades of grey ; 
if you were to enlarge a transparent photo- 
graph very much so that you could, say, hold 


an electric lamp behind it in different parts, 


the strength of the lamp as you saw it from 
the other side would vary according to what 
portion of the photograph you viewed it 
through. Held behind the white collar (as- 
suming the photograph to be the portrait of a 
man), we should see the lamp as quite bright ; 
while held behind his dark coat, it would 
appear very dim, and so on Now imagine 
such a very big photograph, printed on a 
sheet of transparent celluloid, wrapped round 
a large glass cylinder, with the lamp inside, 
and the cylinder revolved. The lamp, viewed 
by you from outside the cylinder, would be 
bright or dark, dark or bright, as different 
parts of the photograph came between the 
lamp and your eyes. 

You will see from the slide now on the screen 
(Fig. 1) that this is practically the arrange- 
ment in Professor Korn’s machine, only instead 
of an eye we have a selenium cell on which 
the varying light falls. 

N is a Nernst (electric) lamp, and La lens. 
The rays cross the photograph at D, the photo- 
graph being a transparency on celluloid and 
attached to the cylinder, cc. 

The rays pass through the film and fall on 
the prism, P, and are reflected thence onto the 
selenium cell, ST. Hence, if now the cylinder 
be turned by the axle, A, in spiral fashion, so 
that it rises as it turns, each successive portion 
of the picture will pass before the point, D, and 
by its density will vary the intensity of the 
light which traverses it. It will thus be seen 
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that the light reflected from the prism upon the 
selenium cell varies always in exact accordance 
with the density of the portion of the photo- 
graph at D at any instant. Therefore, if we 
send an electric current through the selenium, 
whose resistance changes when illuminated, 
its intensity will vary also accordingly. 


Fic. 1. 


The effect of the sending 
therefore to send out a current to the 
receiver, varying each instant in intensity 
according to the tones of the photograph. 


instrument is 
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side of the bridgé, and when illumination ceases 
the current falls to zero. 

This galvanometer (Fig. 3) consists ofa large 
electro-magnet, MM, with a hole, PO, bored 
through the poles. Between the poles are 


stretched two fine silver wires ;,,th thick, a 


small magnesium shutter about ‘th inch 
a 
} 
Fic. 2 
Receiving i 
Galvanometer 
LL 
“on 
e 


700 volts 700 volts 


square, being attached to them opposite the 
centre of the hole, PQ. The current passes 
through these wires (which are in parallel), and 
a lateral displacement takes place, there being 
practically no torque, so that the shutter moves 
aside, and rays from a second light, L, can pass 
through to a sensitive photographic film on a 
cylinder, C. By placing a prism, R, in the 
path of the rays, which is done when trans- 


FIG. 3. 


The changes in resistance of the selenium 
do not respond quickly enough, however, 
to the changes in density of the photograph, 
and Professor Korn devised an ingenious means 
of compensation for this defect, by causing two 
selenium cells to be simultaneously illuminated, 
one of high inertia and the other of low inertia— 
their resistance being low andhighrespectively, 
and making the lag in one cell counteract that 
in the other. These cells are connected in 
series as you will see in Fig. 2, they and 
the receiving galvanometer—which I shall 
describe presently—being connected bridge 
fashion. The lag in the physical action is 
greatly overcome because the current depends 
on the sum of the effects of the cells on each 


mitting, they can be reflected downwards on 
to the compensating selenium cell, Sep, and 
it is in this way that the compensating cell is 
illuminated, as the moment light falls on the 
principal cell (by reason of a bright part in the 
photograph), current passes through the gal- 
vanometer and thus light also falls on Sez. 

The displacement of the shutter is roughly 


proportional to CK ( za) where C is the 


current (usual maximum 1 to 14 milli- 
ampères), K the galvanometer constant, and 
wi and w, the resistances of the principal and 
compensating cells. 

The large inertia of the selenium cells is 
seen if you look at the curves in Fig. 4; 
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these are copies of inertia curves made by 
Dr. Glatzel, Dr. Korn’s colleague in Berlin.* 
Professor Korn has adopted the expedient of 
keeping the principal cell always sufficiently 
illuminated to overcome the inertia, so that 
any light which falls on it through the photo- 
graph affects its resistance in the portion of 


resistance ; 

the =... .—— curve beyond where the 
illumination 

‘< inertia”? ends. For an increase light AI, 


the resistance w, alters to w according to 
a oe i ; 
the equation ara T AI f(#), where a is a 


constant, and ź the time. 
We have now seen how the photograph is 
transmitted. Let us see next how the varying 


Illumination on 


Current 10 mm.= 1-18 x10 ‘amp. 


> 


electric current which is received at the other 
end of the line is once again converted into a 
photograph. If you refer to Fig. 3 you will 
see that, if the prism, R, be removed, 
the light from the Nernst lamp, L, passes 
through the magnet poles to the drum, C, on 
which a sensitive film is wrapped. The light 
is intercepted by the shutter, but this moves 
‘aside more or less according to the current 
received from the transmitting station. Hence 
the light concentrated optically upon the re- 
volving film is more or less intense according 
to the light and shade in the photograph being 
transmitted. When the film is developed, 
therefore, we get an image which is a photo- 
graph similar to the photograph used at the 
sending station. 

It can be readily imagined that in a system 
such as that I have just described, where one 
works with a line voltage of something like 
200 volts, and the maximum current received 
is about one milliampére, the troubles of trans- 
mission were very great at times. A closed 


# «Das Selen und seine Anwendung in der Fernphoto- 
graphie.”’ 
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circuit was necessary, hence telephone lines 
were employed. 

The first pictures were transmitted by Pro- 
fessor Korn from Berlin to Paris in October, 
1907, and the first photo-telegraphic result is 
now shown on the screen ; it is one of President 
Falliéres, and you will see that the likeness is 
exceedingly well rendered. 

The shadow of the magnesium shutter of the 
galvanometer is cast upon a triangular dia- 
phragm, and as the shadow moves aside, 
so the light passes through the triangular 
aperture; the more it moves aside, the nearer 
it approaches the base of the triangle, so that 
for one displacement, x, greater than another 
displacement, y, the light passed through to 


FIG. 4. 


Illumination off 


This lag portion is neutralised by the subtractive effect of the 


Y WWI cell on the other side of the bridge” 


Time 10mm.=0:028 secs. 


the film is greater than A An aperture which 


increases in width towards one side is necessi- 
tated by the less brisk action of the selenium 
after a certain degree of illumination. 

The pictures you will next see on the screen 
show well the troubles due to induction .on the 
line, which were sometimes very severe. One 
day we should have effects from Morse tele- 
graphy, another day effects from the Baudot 
telegraph system in Paris. You will see how 
Morse dots and dashes were received by us 
across the actual photograph so badly on one 
occasion that poor Abdul Hamid’s visage was 
terribly affected. The next slide shows the 
peculiar regular stripes due to induction from 
the Baudot system. 

In November, 1907, Professor Korn trans- 
mitted pictures by his selenium machines in 
twelve minutes from Paris to London, an instal- 
lation having been completed by the Dazly 
Mirror at their London offices. And here I 
feel justified in remarking parenthetically that 
it is very largely owing to the patience, perse- 
verance, and enterprise of the Dazly 
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Mirror, and the unfailing encouragement 
from Mr. Alex. Kenealy, its editor, that 
photo-telegraphy stands where it does at 
present. About the time that the installation 
in London had been completed, the Paris- 
London submarine telephone cables were rather 
faulty, and on many occasions only sufficient 
of the lines were working satisfactorily to 
supply the subscribers’ demands, consequently 
photo-telegraphic experiments could not be 
made. Induction effects were extremely notice- 
able when a line was available, and it proved 


FIG. 5. 


to be some months before we could do any 
really regular work. Thence onwards we 
endeavoured to get a picture each night. We 
always gof a picture, but it was not by any 
means always that it was sufficiently free from 
defects to warrant its publication. The 
results, however, grew gradually better, and 
the Paris photo-telegraphic picture became 
a familiar sight to the many people who 
were watching progress in the Dazly Mirror. 
In the meantime Professor Korn had been 
making progress in another direction. He 


had adopted the Casellijtransmitter to a modifi- 
cation of his own galvanometer, and so pro- 
duced a telautograph with which he could 
transmit line drawings with remarkably good 
results. You will see the arrangement in 
Fig. 6. Here, at the sending station, we 
have a metal drum, D, revolved by an electro- 
motor, at the rate of one revolution in two 
seconds. The picture, which consists of gum 
or shellac lines drawn on copper sheet, is 
attached to the drum, and the latter revolves 
spirally under the steel tracer or style, S. The 
metal drum is connected to one end of a 
battery, B (about 60 volts), the other end of 
battery to one of the telephone lines; the style 
is connected to the other of the telephone 
lines. You will see that as the drum revolves, 
the current passing into the line is broken 
every time a gum line in the picture comes 
beneath the style. These interruptions of 
current are utilised to build up a photographic 
image in the receiver. 

The receiver consists of a revolving drum, Dy, 
to which a sensitive film or piece of paper is 
attached. The light from a Nernst lamp, N, 
traverses a hole bored through the poles of the 
electro-magnet, M, and falls on a fine slit; 
over this slit there falls the shadow of a fine 
flat wire, this wire being stretched across the 
optic path, and being free to rise and fall be- 
tween the poles. When the wire is in the 
normal position, the slit is covered by its 
shadow. When current flows in the line, 
it flows through the wire, which is thereupon 
displaced, the shadow is thrown off the slit, 
and light passes throught it and is concen- 
trated on the sensitive film. Hence at each 
“line” in the sketch being transmitted, the 
current is interrupted, the shadow falls into 
the central position, and the film remains un- 
exposed. Therefore, when developed, the film 
gives a negative photographic image of the 
sketch or picture. A positive image may also 
be received direct on bromide paper. 

It will be noticed that a small battery, E, is 
placed in the line, acting contrary to the cur- 
rent from the sending battery, B. Also shunted 
from the terminals of the galvanometer is a 
variable resistance, R. These factors enablea 
considerably more dead beat effect to be ob- 
tained. Also, the alternative method may be 
adopted of having a weak current flowing con- 
tinuously through the galvanometer, such as 
from a four volt battery through a resistance 
of two or three hundred ohms, so that the 
circuit is never actually broken, although 
interrupted at the sending end. This may 


Hosted by Google 


28 JOURNAL OF THE ROYAL SOCIETY: OF ARTS. 


Station 


flow either in the same direction as the line or 
in the contrary direction to it. 

It can now be seen that if a photograph be 
broken up into lines, it can be substituted for 
the sketches originally transmitted by the 
telautograph. We will first, however, see a 
few of the most interesting of the earlier 
sketches, most of which were made from 
actual photographs. 
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Receiving 
Station 


and has without doubt rendered what progress 
has been made the more rapid, while Mr. F. 
Tandy, whose keen interest in the work has 
never flagged, has also rendered us much 
practical assistance. 

In March of the present year an installation 
of Professor Korn’s telautograph was put up 
in Manchester, a few days before the Grand 
National Race was run. Every effort was 


Fic. 7. 


The last picture is one ot especial intérest. 
It will be seen that it is only ‘‘ half there.” It 
was transmitted during the serious postal 
strike in Paris early in the year, and so great 
was the pressure on the Paris-London tele- 
phone lines that the Post Office could only give 
us a line for experimental purposes very spas- 
modically. In this instance they had to cut 
the line in the middle of the transmission with 
the result that it was “‘ nipped in the bud.”’ 

The Post Office engineers, I may say, have 
been exceptionally kind from the very com- 
mencement of the photo-telegraphic work in 
this country. Major O’Meara has granted us 
every possible facility for experimental work, 


made to complete it before the day of the race. 
Finally, a motor-car was kept in readiness 
near the racecourse, and as soon as the photo- 
grapher had obtained a picture of the finish of 
the race, the plate was taken by car to Aintree 
station, and thence by train to Manchester. 
There it was developed, a sketch made from it 
upon the metal foil, and in six minutes the 
telegraphed picture was transmitted to London. 
The result is shown on the screen, and though 
itis by no means perfect, it was nevertheless 
very successful for an experimental trial over a 
new telephone line. 

I will now explain how the cylinders at the 
sending station and the receiving station are 
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kept rotating in synchronism. The means 
adopted by Professor Korn for his selenium 
machines have been used throughout; by him- 
self in his telautograph, by M. Belin in his 
telestereograph, and by myself in my own 
system. The cylinder ofthe receiving machine 
is run quicker than that of the sending instru- 
ment—about 1 per cent. The receiving 
cylinder therefore completes its revolution 
first. It is then stopped by a metal check, 
the shaft revolving with a friction clutch, until 
the sending cylinder has finished zźs revolu- 
tion. By a suitably arranged fleeting contact 
the sending cylinder now transmits a brief 
current in the opposite direction; this is 
passed into a polarised relay at the receiv- 
ing station, the relay actuates a magnet ina 
local circuit, the check is withdrawn, and the 
receiving cylinder starts off again, in unison 
with the sending cylinder. Motors revolving 
at 3,000 revolutions per minute are employed, 
geared down as required ; the motors are pro- 
vided with a couple of slip rings, from which 
alternate current is derived, which is employed 
to work a frequency meter that indicates the 
exact speed of the motor. A fine regulating 
resistance is employed by which the operator 
can regulate the motor, so that the frequency 
meter is steady and the speed almost exact. 

You have seen, however, that Euclircl's def- 
nition of a straight line has been rigorously 
disregarded by the pictures thrown on the 
screen! Despite the immense care taken to 
ensure precision, the synchronism is far from 
good.’ The slide I am now showing is made 
on a Korn telautograph, both sending and 
receiving cylinders of which are driven by the 
same motor. It is from a half-tone photo- 
graph, and you will see that the lines are per- 
fectly reproduced and not zig-zag. 

Photographs split up into lines by means of 
a single line half-tone screen can be trans- 
mitted by Professor Korn’s telautograph, and 
many experiments are being made at the pre- 
sent time to improve their quality. One of the 
drawbacks so far has been that the half-tone 
screen contains a definite number of lines to 
the inch, and that therefore a regular train of 
impulses is sent into the fine wire in the receiv- 
ing galvanometer, which tends to swing with 
a definite frequency, and so not to correspond 
exactly with the width of the lines, upon which 
the tones or shades in the photograph entirely 
depend. But, as you have seen from the last 
slide, the results are very promising, and will, 
doubtless, be rapidly improved. 

Another process, the transmitter in which is 
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based on that of Amstutz, has been worked 
out by M. Belin, of Paris, and quite recently 
he has obtained some very successful results. 
As it now stands, the system is as follows :—”' 

A gelatine relief photograph:-such as‘ is 
prepared by printing from a negative upon 
paper coated with a sensitive mixture of 
gelatine and a bichromate—is attached to a 
cylinder, and revolved spirally. Against the 
cylinder a metal style presses, and this style is 
attached to the membrane of a microphone; 
consequently, as the photograph turns round, 
different thicknesses of the gelatine press 
against the style (owing to the varying relief), 
and the membrane is pressed more or less 
inwards. This varies the magnetic field just 
as speaking does in the ordinary telephone, 
and the varying current is transmitted to the 
receiving station. 

The receiver consists of a light, a galvano- 
meter, and a drum, to which a sensitive photo- 
graphic film is attached. The galvanometer 
is a Blondel oscillograph, in which two fine 
phosphor bronze wires pass between the poles 
of an electro-magnet, a small mirror being 
attached to them in the central part of the 
magnetic field. This mirror is so arranged 
that it reflects light from a Nernst lamp on to 
a diaphragm with a rectangular aperture over 
which is placed a piece of glass varying from 
practically complete to small transparency, so 
that the more the mirror is deflected the more 
the beam inclines to the very transparent side 
of the graduated glass. What light does pass 
through is concentrated by a lens as a small 
spot upon the sensitive film, and in this manner 
a photograph is obtained, the movements of 
the mirror corresponding to the pressure on the 
microphone. 

I will show you on the screen one of M. 
Belin’s results, which you will notice is 
rather indefinite ; but otherwise they are very 
successful. These, by the way, have only been 
transmitted over an artificial line, so that they 
have not had the capacity and induction effects 
of a long distance line to upset them. 

I have, lastly, to describe my own system, 
in which, as in the telautograph, a Caselli 
transmitter is employed; but the half-tone 
photographs are printed in fish glue upon lead 
foil, and the lines are pressed into the soft 
metal, so that there is no friction at the style. 
This tends to give better synchronism, and 
prevents vibration of the style or tracer. The 
mechanism of the style is also of an improved 
type, and the ‘‘needle’’ is so balanced that 
vibration or ‘‘ chattering ’’ is rendered impos- 
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sible. The receiver is very simple, and is, in 
appearance, the facsimile of the transmitter. 
A piece of chemically prepared paper is 
wrapped round the (metal) cylinder, and the 
current received is passed through the style 
into the cylinder, v7a the paper. Every time 
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current flows, a chemical mark appears on the 
paper by electrolytic action, as in the Bakewell 
telautograph. But the paper is sufficiently 
sensitive to record five or six hundred dots a 
second; while the receiver is fitted with 
simple regulating gear by means of which 
the distortion of the currents caused by their 
passage through a long-distance line can 
be completely overcome. The arrangement is 
seen in the next slide. At the sending station 
we have a metal drum revolving, and a style 
travelling laterally so as to trace a spiral path 
across it; a single line half-tone photograph 
is wrapped round the drums, and the lines 
in the picture act therefore as interrupters 
of the current sent into the telephone line. 
At the receiving end, the style feeds the 
paper with current, decomposition is effected, 
and a dot appears each time the sending 
style comes in contact with the lead foil, 
Z.e., when it is between two lines. A weaker 
current also flows through the style and drum 
in the opposite direction. The battery used to 
supply this current is divided into two com- 
ponents. In series with each is an adjust- 
able inductance with soft iron core and an 
adjustable resistance, one end of each 
resistance being joined; one end of each 
battery goes to the receiver, so that the whole 
arrangement acts as a shunt on it, or on the 
line. Between the sliding contacts of the re- 
sistance is a variable capacity. 

It is evident from line tests that when an 
intermittent current with a period is trans- 
mitted, such as happens in the transmission of 
a half-tone photograph, secondary surges are 
set up differing in phase from the original 
waves, since without the line compensator I 
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have described, there is an elongation of each 
dot, gradually tapering off in the manner of a 
wave-train. Bysliding along the various con- 
tacts in the “balancer ” it is easy to make the 
dots come crisp and clear, so that the receiver, 
ordinarily sluggish and completely useless on a 


8. 


Scheme of 
Balancing 


Receiving 
tion 


long line, becomes exceedingly rapid. The 
ordinary receiver as used by Bakewell would 
be valueless for the work. 

The necessity for, and great value of, the 
variable condenser, only became apparent 
when. I began to transmit pictures by the 


FIG. 9. 


telectrograph from Paris to London, where we 
have the submarine cable to deal with. I had 
previously made it a part of the balance from 
theoretical motives, but it appears to be 
essential when working over a distance of any 
magnitude. 

I will now show you some results as received 
on the telectrograph. 
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And now a word as to the future. When 
shall we telegraph pictures from New York to 
London? I think that by means of his sensi- 
tive selenium apparatus Professor Korn is likely 
to find a practical solution, while personally, 
by way of experiment, I am trying to solve 
the matter by means of wireless—but I speak 
of the matter with considerable reservation. 
The wireless arrangement in Fig. 10 is 
the one that has given the most promise 
of success so far, though I am at the pre- 
sent moment working out some modifications 
of it which entirely change its character. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 31 


years specimens had been shown of telegraphic 
pictures, but the real advance which the author had 
made was in the wireless telegraphing of pictures. 
The general tendency of the paper indicated that if 
telephotography was to become a commercial reality 
dependence must be placed on the Bakewell machine, 
which was sixty years or more old, and had a Council 
medal awarded it at the 1851 Exhibition. Bakewell 
overcame the difficulty of synchronising, and produced 
straight lines. The tinfoil sheet of the Bakewell 
telegraph could be prepared with a resist of any 
kind, and it transmitted perfectly. The author’s 
machines were very similar to Bakewell’s, and it was 
surprising how very small a difference there was as 


Fic. 10. 


Di is the sending drum, with style. The 
current interruptions actuate a relay, M, which 
switches on the primary, P, ofan induction coil ; 
S, the secondary, is connected by the spark 
gap, capacity, K, and inductance, J. In the 
receiver, G is the jig, C the coherer, Kı the jig 
capacity ; and the first relay, besides actuating 
the decoherer, actuates a second relay con- 
nected through a resistance. This relay 
switches on the current, which produces a 
black dot on the paper attached to the receiv- 
ing drum, De. The decoherer is of special 
design and works with great rapidity, and I 
will not stop to discuss it here; the synchroni- 
sation also—at first sight almost impossible— 
is in reality extremely simple, and has been 
suitably overcome. 

My two last slides show some early results 
of wireless photo-telegraphs. 


DISCUSSION. 


Mr. THOMAS BOLAS, in opening the discussion, 
thought there could be no doubt that the author had 
made a very great advance in the telegraphing of 
pictures. From time to time during the last thirty 


To decoherer 


the result of sixty years’ evolution. Bakewell greatly 
emphasised a point to which the author had attached 
great importance, namely, the necessity of evenness 
or smoothness, and explained that he made his foil 
original so smooth that no unevenness was perceptible 
to the touch. The author did not seem to have made 
any great gain on Bakewell’s transmission speed, 
but the crucial point in regard to speed in 
telephotography was not the time of transmission, 
but the time for preparing the resist on the metal foil 
and putting it on the machine. Mr. Baker had not 
given particulars of the work done by those who 
were in the field ten years ago, so that it was im- 
possible to make comparisons with later specimens ; 
but Mills, Palmer, and Du Lany claimed to have 
prepared the sheet metal resist in forty minutes, and 
to have adjusted it on the machine in twenty minutes. 
The author had not given any information with regard 
to the speed of his process, the value of which 
depended upon that factor. The whole point of the 
process was whether telephotography could beat the 
train in respect of speed. If progress was to be made 
in the subject, Mr. Baker was the man to whom they 
looked for it, and there was in particular a magni- 
ficent field for advance in its application to wireless 
telegraphy. No public transmissions had yet been 
made under test conditions, which was one of the 
essential points to be taken in hand; but now that 
Mr. Baker had come into the field backed by an 
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influential paper everyone hoped that great progress 
would be made. | | 


Sir HENRY TRUEMAN Woop (Secretary of the 
Society) said that what Mr. Bolas had stated about 
Bakewell was absolutely true, but, like most other 
inventors, Bakewell was a‘ good deal in advance of 
his age. When Bakewell invented his chemical tele- 
graph, about 1847, there were no illustrated papers, 
and no demand forthe product of the invention. The 
only process by which a picture could be reproduced 
was by means of wood engravings, and there was 
no particular use in being able to transmit pictures by 
telegraph, even if it were possiblé to do so. But at 
the present time the case was entirely different- 
Blocks could be produced in a few hours, and if 
a picture was telegraphed from Paris, a block could 
be made of it in from two or three hours, from which 
pictures could be printed in the illustrated papers in 
a very short space of time. ‘That was a point which 
must always be borne in mind in referring to the work 
of old inventors. Many of them had, ideas which 
were in advance of the time, from which other people 
made large fortunes in subsequent years; but at the 
particular moment either there was no demand: for 


their work or machinery and appliances necessary 
He was not quite so con~ » 


carry it out did not exist. 
fident as Mr. Bolas seemed to be that Bakewell had 
been successful in securing synchronism. At all events 
this had been the great difficulty of subsequent inven- 
tors of writing telegraphs. He thought it would be of 
interest to mention that the present was not the first 
occasion upon which an attempt had been made to 
send photographic pictures from one side of the theatre 
of the Society tothe other. In 1881, Professor Perry 
read a paper at the Society, shortly after Shelford 
Bidwell devised the selenium cell, in which he showed 
an experimental method by which dots and dashes or 
light and shade could be transmitted a short distance. 
_ The original idea was to have a sort of mosaic of 
selenium cells, each of which was fitted up with a 
separate wire, the pictures being transmitted by 
reflecting them on the mosaic in a similar way to 
that shown by Mr. Baker, only in an elementary 
form. Professor Perry proposed to carry the pro- 
cess one step further by traversing a cell, or a series 
of cells, across the projected image, and by relying on 
the persistence of vision for his complete picture. 
He remembered Professor Perry saying that the 
idea had been suggested to the late Professor Ayrton 
and himself by seeing a picture in Punch in which an 
old lady was shown sitting in her drawing-room 
in London watching the performances of her 
children and grandchildren in Australia. That state 
of affairs had not yet been arrived at. Bidwell in his 
experimental apparatus for transmitting pictures by 
telegraph, obtained absolute synchronism by put- 
ting his receiver and transmitter on the same 
shaft, but that was not very useful for practical 
purposes. As far as he remembered, Bidwell’s 
device was an adaptation of the Bakewell telegraph, 
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in which ‘the selenium cell was used’ to vary the 
resistance of the line. He was sure everyone must 
appreciate the extreme ingenuity, beauty, and interest 
of the work on which the author was engaged. 
Personally, he was inclined to doubt whether there 
was any great practical commercial value in being 
able to telegraph pictures. He thought the corres- 
pondent at the.end of a telegraph wire who was able 
to send descriptions of an event sufficient to enable a 
picture to be drawn, as was frequently done, was 
more likely to be useful when the matter was 
urgent than a correspondent’ who could send a 
‘picture by telegraph; but, at the same time, that did 
not in the least diminish the extreme interest and 
scientific value of the process. 


Mr. CHARLES BRIGHT thought the author had 
made a distinct advance in the direction of syn- 
chronism, which would play an important part in the 
final success of photographing pictures. It had struck 
him that it might be desirable to explain that the 
telephotographic instruments were only applied to 
telephone cables for the sake of the metallic circuit 
obtained. Though there did not appear to be any 
immediate demand for the apparatus commercially, 
there could be no question that, with the increasing 
tendency towards reproducing photographs in news- 


papers, the invention would be of considerable service 
--to journalism in the near future. 


This would be so 
especially in the Colonies, where to give a portrait of 
a speaker in connexion with some great speech in 
the mother country had a value in in itself. A great 
field for scientific research and invention was also 
opened up here, owing to the peculiar applica- 
tion of the system for military and criminal investi- 
gation purposes. It could easily be imagined that 
if those in charge of the criminal affairs of the country 
were able to transmit a photographic description of an 
individual who was required, it possessed an enormous 
advantage over sending a photograph by mail, which 
might cause a delay of at least a day. The same 
applied to the retention of spies. There was no 
doubt that better results would be obtained in the 
future, and the author was to be heartily con- 
gratulated-on the great advance he had made. l 


Mr. THORNE BAKER, in reply to the discussion; 
said that Mr. Bolas has raised a very interesting 
point with regard to the speed of making the foils. 
Obviously if it took four hours to produce the photo- 
graph, and six minutes to transmit it, there would 
be no saving in time between Manchester and London, 
between which cities express trains only took three 
and three-quarter hours. But the time of preparing 
the film from the moment the photograph was handed 
to the operator, had now been cut down to twenty- 
five minutes, and it only took thirty seconds to put it 
on the foil, so that the respective times taken by the 
train, and by his apparatus, were three and three- 
quarter hours against 25 minutes 30 seconds. The 
fact that the apparatus was of real use, was proved 
during the recent Stenheil trial in Paris. Photographs 
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were taken in Court late in the afternoon, and were 
over in London the same evening, but they could not 
be used the same night owing to the fact that the 
Daily Mirror was a morning paper. In practical 
work the trouble was not to get synchronism or very 
great speed, but to overcome the difficulties of 
300 miles of telephone line, of which nobody had any 
experience until he tried to use sensitive apparatus 
with it. Sir Henry Wood had said he did not know 
if there was really a necessity for photographs for use 
in illustrated papers, but in his (Mr. Baker’s) 
opinion, if the Daily Mirror were to produce only 
sketches it would die out in a week. People in- 
sisted now-a-days on photographs: in fact, the 
demand was extraordinary. The British public 
seemed to be annoyed if it was offered a sketch 
instead of a photograph, so that for journalistic work 
the process would always have its use, although it 
might not have a wide application elsewhere. Several 
speakers had congratulated him on the progress he 
had made, but he thought all the praise ought to 
be given to Professor Korn, who had fostered the 
invention into a practical existence. He (Mr. Baker) 
had been able to use Professor Korn’s and other 
people’s work, and he had made the best possible 
use he could of it. Professor Korn’s name stood 
foremost in all phototelegraphic work, and always 
would, because he laboured against many difficulties, 
and his apparatus was absolutely wrenched from him 
two or three years before he was willing to part with 
it, because, as he himself said, he liked to give results 
and to say nothing about the matter until they were 
obtainable. 


The CHAIRMAN, in proposing a hearty vote of 
thanks to the author for his interesting and instruc- 
tive paper, said there was nothing new under the sun, 
and to an individual who knew as little as he did 
about the subject, it was a great surprise to hear that 
such extensive experiments were made in the tele- 
graphing of pictures so long ago as 1847. He had 
been under the impression that it was a much more 
recent invention. The present was.an age of marvels 
in every direction, but there was scarcely anything 
more marvellous than the transmission, by means of 
dots and dashes, not only of the account of a cere- 
mony that had taken place, but of an actual accu- 
rate representation of it, even although it was 
at a distance, within a few moments after it had 
occurred. With the skill and energy which the 
author was throwing into his experiments he felt sure 
only a short time wauld elapse before phototelegraphic 
pictures were transmitted between America and this 
country ; and he hoped it would be possible for the 
British public to see a picture of the Shamrock cross- 
ing the line in front of the American yacht in the 
race for the America Cup two hours after the event 
had taken place. | 


The resolution of thanks having been carried 


unanimously, the meeting terminated. 
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THE ROTHAMSTED EXPERIMENTAL 
STATION. 


The Rothamsted - Experimental Station was 
founded by Mr. (afterwards Sir) Jobn Bennet 
Lawes. Born at Rothamsted in 1814, he was 
educated at Eton and Brasenose College, Oxtord. 
After studying chemistry in London for some time, 
he took possession of the Rothamsted estate in 
1834, and at once started a series of experiments 
in agricultural chemistry which have led to the 
most important practical results. In 1843 Dr. (after- 
wards Sir) J. Henry Gilbert became associated with 
Mr. Lawes, and the foundation of the Rothamsted 
Experimental Station dates from that year, 

Sir John Lawes was a member of the Society 
of Arts for nearly half a century, having been 
elected in 1854, the same year in which he became 
a Fellow of the Royal Society. He read three 
papers before the Society of Arts, receiving their 
silver medal in 1878, while in 1893 the Albert medal 
was awarded to him and Sir J. Henry Gilbert ‘‘ for 
their joint services to scientific agriculture, and 
notably for the researches which, throughout a period 
of fifty years, have been carried on by them at the 
Experimental Farm, Rothamsted.” Numerous other 
honours were showered upon Sir John. In 1867 he 
received the Royal medal of the Royal Society, 
jointly with Dr. Gilbert; the Universities of Edin- 
burgh and Cambridge conferred on him the degrees 
of LL.D. and Sc.D. respectively ; while a public 
testimonial was presented to him, which, at his 
suggestion, took the form of a well-built laboratory. 

In 1889 he constituted a Trust for the continuance 
of his investigations, setting apart for that purpose 
the laboratory, certain areas of land on which the 
experimental plots were situated, and the sum of 
4100,000. The management is entrusted to a com- 
mittee nominated by the Royal Society (four persons), 
the Royal Agricultural Society (two persons), the 
Chemical and Linnean societies (one each), and the 
owner of Rothamsted. 

The Station has never been connected with any 
external organisation, having been until quite recently 
entirely maintained at the cost of Sir John Lawes. 
In 1906 Mr. J. F. Mason, M.P., presented the Com- 
mittee with £1,000 for the building and equipment 
of the “ James Mason” Bacteriological Laboratory, 
together with a grant towards its maintenance. In 
1907 the Goldsmiths’ Company made a grant of 
410,000, the income from which is to be devoted 
to the payment of a special assistant for the investi- 
gation of the soil. The Permanent Nitrate Com- 
mittee have also made a grant of £2,000 to the 
endowment, while the Society for Extending the 
Rothamsted experiments, founded in 1904, has col- 
lected donations amounting to £500, and annual 
subscriptions of nearly £150. 

But the expenses of the Station are necessarily 
great, and it is still inadequately equipped to deal 
with the problems of the agriculturist, even though it 
should confine its operations solely to questions 
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connected with the soil and the growth of crops, 
whereas if it should once again take up the study of 
the nutrition of animals, another establishment at 
least co-extensive with the present would be neces- 
sary. The income of Rothamsted is actually less 
than that of any other experiment station of the first 
order in the world; it is less than that of each of the 
fifty-two experiment stations which are attached to 
the separate States in America, without taking into 
account the great Federal Department at Washing- 
ton. In the United Kingdom no State experiment 
station exists; Rothamsted, in fact, has been the 
only institution in the country solely devoted to 
agricultural research, and from Rothamsted has 
emanated practically the whole of the vast contribu- 
tion which England has made to agricultural science. 

It is impossible to exaggerate the importance of 
continuing the experimental pluts at Rothamsted 
without any change, as nowhere else in the world do 
such data exist for studying the effect of season and 
manuring upon the yield and quality of the crop, and 
for watching the progressive changes which are going 
on in the soil. Year by year these plots are found to 
throw light upon new problems in agricultural science ; 
in all directions they continue to provide material for 
investigations upon points which were not contem- 
plated in the original design of the experiments, so 
that it is impossible to foresee when and how they will 
not become useful and provide indispensable material 
for the solution of problems undreamt of at the 
present time. 

The Committee are, therefore, anxious to obtain 
additional funds for the extension of the work of the 
Station. 

Their chief present requirements are:—(1) To 
obtain an increased area of land available for new 
experiments; /2) to secure a permanent endowment 
for the bacteriological department ; (3) to improve 
the equipment of the botanical department, and 
provide funds for the investigation of pathological 
problems connected with the susceptibility of crops to 
fungoid and other diseases; (4) to study questions 
relating to soil physics—z.e, the fixture of the soil, 
the movements of water in it, the need and value of 
drainage, and the effect of cultivation upon the tem- 
perature and water-content of the soil; and (5) to 
investigate the whole question of animal nutrition, 
the composition and food value of crops grown under 
various conditions, the effect of particular consti- 
tuents of food and the reasons for and against 
certain combinations of foods. It is not too much 
to say that science bas so far been unable to 
help the practical grazier: it has been indeed 
unable to interpret much of the knowledge 
he has derived from experience. Though the 
United Kingdom, of all countries in the world, is 
most vitally concerned with the feeding of stock 
—the mainstay of British agriculture— yet no 
experiments on this subject are here being carried on. 
So much has of late years been gained in the study 
of food constituents by the pure chemists that many 
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of the problems of nutrition may now be attacked 


with some prospect of success, and their importance 
is not confined to the animal world but will certainly 
extend into the domain of human nutrition, a matter 
on which for all its fundamental importance the most 
extravagant theories and the wildest suppositions are 
current. The experimental plot at Rothamsted, on 
which crops are now grown under most rigorously 
known conditions, afford unique material for the 
study of such nutrition questions, but the problems 
presented are too complex and too exacting to be 
attacked by any but a staff special for the purpose.. 
It is doubtful, however, if a line of investigation exists 
more promising of practical results, both direct and 
indirect, for the assistance of the human race. 

In view of the great importance and value of the 
work which is now being carried on under the very able: 
direction of Mr. A. D. Hall, it is earnestly to be 
hoped that the Society for Extending the Rothamsted 
Experiments will be successful in obtaining that 
measure of assistance which will put the experimental 
station in a position to do work worthy of its tradi- 
tions and of the importance of British agriculture. 


THE TEXTILE INSTITUTE. 


In July last a representative meeting of persons. 
interested in the textile trades was held in Man- 
chester to consider the question of forming an 
Institute, which might do for this industry what the 
Iron and Steel Institute does for the iron and steel 
interests. As a result of the proceedings an 
Executive Committee was formed to take the 
necessary steps for the establishment of a Textile: 
Institute. 

A definite decision to form such an institute has. 
now been arrived at, and the first list of supporters. 
published, from which it evident. that a powerful 
and useful body is about to be founded. 

‘It would seem,’’ says the Times, ‘that the 
intention of the -founders is not to form a purely 
scientific body, as, although the main object is the 
advance of the textile industry in its scientific and 
technical aspects, it is proposed that the institute 
shall be an authority for the determination and 
recognition of technical and trade standards, usages, 
terms, and definitions, and shall obtain statistical and 
other information regarding the production and use 
of raw and manufactured textile materials, and shall 
carry out a certain amount of work on the purely 
commercial side, which will to that extent differen-. 
tiate the institute from the purely scientific organisa- 
tions associated with civil, mechanical, and electrical - 
engineering. The founders recognise that there is. 
from the purely practical side no popular demand for 
such an institute, but it is felt that there is no- 
industry in the United Kingdom which stands in 
greater rea] need of such an organisation, more- 
particularly in extending the application of scientific 
knowledge to all branches of the textile trades, and: 
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generally bringing about a closer relation between 
science and practice. In this connection it is pro- 
posed to appoint special paid commissioners to 
investigate new processes, and to form an examining 
body for the purpose of awarding certificates and 
diplomas which, it is hoped, will possess a commer- 
cial value. It is intended to hold an inaugural 
meeting in Manchester, probably in January 
next. 

“The first list of supporters of the institute 
includes Sir Thomas Glen-Coats, M.P., Sir Alfred 
L. Jones, Sir Philip Magnus, M.P., Sir William 
Priestley, M.P., Sir Henry F. Hibbert, Sir William 
Mather, Sir Mark Oldroyd, Mr. E. T. Broadhurst, 
Mr. George C. Hayward, Mr. C. W. Macara, 
president of the International Federation of Cotton 
Spinners and Manufacturers,, Mr. Francis Ashworth, 
chairman of the Manchester Chamber of Commerce, 
Mr. Joseph Boden, president of the Silk Associa- 
tion, and the principals of the textile departments of 
technical colleges and schools at Huddersfield, Brad- 
ford, Leeds, Belfast, Salford, Manchester, Bolton, 
Glasgow, Dundee, and Galashiels. In all some 60 of 
the leading representatives of the industry appear in 
the first list. The hon. secretary is Mr. George 
Moores, 12, Exchange-street, Manchester.”’ 


THE NEW HAMPSTEAD OBSERVATORY. 


The new Astronomical and Meteorological Obser- 
vatory at Hampstead, the undertaking of the Hamp- 
stead Scientific Society, was opened on the 6th 
inst. On the Reservoir, near the Whitestone 
Pond, Hampstead-heath, are to be seen the small 
observatory house, and the railed enclosure in which 
are placed those meteorological instruments that 
require to be in the open. The spot is 250 feet 
higher than the site of the Greenwich Observatory ; 
it is, in fact, the highest near London, and abso- 
lutely the best that could have been selected. 
The revolving dome of the telescope house has 
been designed and made by Mr. John Reid, of Man- 
chester, and the meteorological instruments are being 
supplied by Mr. James J. Hicks. The telescope, 
which has been presented to the society by Dr. F. 
Womack, Professor of Physics at Bedford College 
and at St. Bartholomew’s Hospital, is an equatori- 
ally mounted reflector; the mirror is by Sir Howard 
Grubb, of Dublin, and the mounting by Wray. The 
architect, Mr. Frank J. Potter, has devoted much 
time and personal attention to the work. 

‘The cost of the Observatory has been £255, of 
which £20 remain to be raised. 

Meteorological stations have been Gastea by in- 
ternational agreement under three orders, and for 
purposes of conformity and the inter-comparison of 
statistics, rules for their equipment and regulation 
have been drawn up. The Hampstead Station will 
conform with international regulations as a second 
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order station. The Hampstead Scientific Society 
will be glad to hear from any one who is willing to 
help in the taking of the daily readings, in the reduc- 
tion and collation of the statistics, and in other 
developments that will arise. 


HUME INDUSTRIES. 


The Cotton Industry.—It is generally admitted 
that if the Government are to be defeated at the 
coming General Election, Lancashire must go over to 
the Unionist party, and that the action of Lancashire 
must very largely depend upon whether it still holds 
to Free Trade, or is willing to support the fiscal 
policy of the Opposition. Whatever may be said for 
or against these opposing policies, it is indisputable 
that with Free Trade the Lancashire cotton industry 


.has maintained a wonderful supremacy in the world’s 


markets. The official statistics of the International 
Federation of Master Cotton Spinners’ and Manufac- 
turers’ Associations show that of the world’s cotton 
spindles, as at March Ist last, numbering 130,796,000, 
no fewer than 54,472,000 belonged to England, the 
United States coming next with 27,846,000, and 
Germany third with 9,881,000. Nor do these figures 
fully illustrate the leading position of England, since 
a larger proportion of British spindles than of foreign 
spindles spin fine counts of yarn, which means that 
the production per spindle is of greater value in 


` Lancashire than in any other part of the world. 


Lancashire is supreme in the cotton world, largely 
because she produces more cheaply than her com- 
petitors. In 1907 the exports of cotton manufactures 
from Great Britain were, in round figures, valued at 
£ 110,000,000, whilst Germany only exported cottons 
to the value of 420,000,000, and the United States 
only £5,000,000. It is noteworthy in this connection 
that the cost of erection per spindle, as given by 
Professor Chapman, is—in England, 25s.; in Ger- 
many, 37s.; in America, 50s.; and in France, 


358. 


Leadless Pottery.—The exhibition of leadless glazed 
china held at the Caxton-hall this week was very in- 
teresting, and should be of ‘real service in helping to 
popularise the use of ware manufactured without risk 
to the worker. As all know, the use of white lead 
in the manufacture of pottery is very dangerous to 
health, often causing paralysis and blindness, but it 
is not generally known that, so far as the ordinary 
descriptions of tea and dinner services are concerned, 
a leadless china can be obtained which is no dearer 
than any other description. A Departmental Com- 
mittee has been sitting for some time past to consider 
the question of the use of white lead in pottery. At 


the Caxton-hall Exhibition, which was on a much 


larger scale than that organised three years ago at 
the Church - house, Westminster, many beautiful 
patterns of leadless pottery were on view, and in- 
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cluded pottery adapted to every kind of use, ranging 
from the ordinary pie-dish to the finely designed and 
coloured ornamental vase. The exhibition demon- 
strates how all the requirements of a modern house 
in respect of china and earthenware can be met by 
leadless glaze, and that all but the very best pottery 
can now be leadless. Much may be done by the 
public to make the use of leadless glazed china more 
general if only they will insist upon having it, and so 
encourage the scientist and the manufacturer to supply 
the want. But, as the report of the Departmental 
Committee will probably show, there are still serious 
difficulties in the way of the complete abandonment 
of leadless glaze. For example, before that can be 
done the foreign article must be prohibited. Ob- 
viously it would be worse than useless to prohibit 
the manufacture of leadless glazed china in England 
if imports from abroad were still to be permitted. 
Again, only a fractional part of the ovens now in use 
is suitable to the firing of leadless glazed ware, and 
therefore the difficulty of producing it is very great. 
In fact, such difficult conditions are needed that firing 
the two glazes together, except in the case of the lead- 
less glazed ware from a very small percentage of the 
whole amount, is practically impossible. But anything 
like a general demand for leadless glaze would doubt- 
less induce the employers at once to alter the old condi- 
tions to suit the new demand, and what the manufac- 
turers decided to-day would become the rule of the 
trade to-morrow. The whole question rests to a large 
extent with the public. If they demand a leadless 
glaze the manufacturer will supply it; but for the 
present the public will have to forego some of the 
brilliant and beautiful colours, and the velvet and 
smooth glazes to which they are accustomed. 


English Beet Sugar.—An interesting experiment 
is about to be made in Lincolnshire. A company 
has been formed, with a capital of £130,000, for 
the purpose of erecting, equipping, and work- 
ing a factory near Sleaford, for the manufacture of 
beet sugar. The prospectus points out that, ‘Since 
the bounties given by foreign Governments to sugar 
manufacturers, in their respective countries, were 
abolished in the year 1902, by means of the Brussels 
Convention, the directors are satisfied that it has 
become possible to make beet sugar in England at a 
profit. Several efforts have been made to establish a 
factory, but up to the present it has been found im- 
practicable to get a body of farmers in the district to 
grow a sufficient area of beet to justify its erection. 
This difficulty has now been overcome. At Sleaford, 
in Lincolnshire, arrangements have been made with 
about 250 farmers to grow about 2,000 acres of beet, 
for five years, for supplying the factory. It is fully 
expected to obtain contracts for a further 500 to 1,000 
acres.” For many years, the development of the beet 
industry in the United Kingdom has been urged, but 
the State bounties given to Continental manufac- 
urers, and the difficulty of insuring an adequate and 
Steady supply of locally grown roots, proved insupera- 
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ble obstacles. The first of them was removed by the 
Sugar Convention, and the second seems to have been 
overcome by the contracts actually obtained by the 
new company. In present circumstances it is not 
easy to see why England cannot compete with Ger- 
many and France, as Holland is beginning to do, in 
the manufacture of beet sugar. At present, sugar 
coming into this country, pays an import duty of 
Is. 10d. per cwt. There is no duty on sugar manu- 
factured in England, but assuming an excise duty 
were imposed to the extent of the import duty, the 
position of England and Germany would be the same. 
The Treasury has promised that any excise duty 
which may be imposed will be fixed so as to make 
full allowance for the extra cost of excise restrictions. 
This will involve a reduction of at least 5 per cent. 
on the corresponding figures for the Customs duty, 
which will give the company a slight advantage. 


An Earlier Experiment.—It may be remembered 
that a somewhat similar experiment was made by Mr. 
James Duncan, sugar refiner, of Mincing-lane, some 
forty years ago with good prospects of success. Mr. 
Duncan erected the necessary buildings and machinery 
at Lavenham in Suffolk. The factory was erected in 
1869, and Mr. Duncan contracted with various farmers 
in the neighbourhood to grow beet for him at the 
price of 20s. per ton of clean roots, delivered at his 
factories, with the option to the growers of re- 
ceiving back the resulting pulp at 12s. per ton, if 
removed as made. Three tons of this pulp were 
estimated to be equal in feeding value to one ton of 
good hay, and Mr. Dancan found that pulp a year 
old is a better feeding material than when newly 
made. Several joint stock companies were formed 
for prosecuting the industry but without successful 
result. The growth of the sugar bounty system on 
the continent killed them as it killed the sugar re- 
fining industry. If in the different circumstances of 
to-day the beet sugar industry can be established in 
the United Kingdom it is in every way desirable that 
it should be, but from the commercial point of view 
the shares of companies formed to work the industry 
must necessarily be, for some time to come, of a very 
speculative character. | 


Wheat from America.— Thirty years ago the best 
authorities upon agricultural affairs believed that for 
many generations at least the Western States of 
America would be the chief granary of Great Britain, 
and there seemed to be good grounds for that opinion. 
In 1879 the area under wheat in the United States 
had reached 32,836 000 acres, and even this immense 
area was but a small part of that in process of develop- 
ment for wheat growing on the American continent. 
It was supposed that less than one-third of the culti- 
vable land in the United States was already culti- 
vated, and every year fresh districts, as large as 
English counties, were being allotted to settlers on 
the ‘‘ alternate block system ”’ along the lines of rail- 
ways. But insufficient allowance was made for the 
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growth of population and the consequent: increase in 

the home demand. The acreage under wheat has 
grown much as it was expected to grow. In 1880 
the average annual amount of wheat produced in 
the five-year period was 451,000,000 bushels; in 
the last quinquennial period it was 656,000,000 
bushels ; and for a time the wheat exports to Europe, 
mostly, of course, to the United Kingdom, grew 
as anticipated. The annual average of wheat exports 
(including flour in the term wheat) for the twelve 
months ended June 30, during each period of five 
years since 1880, showed a steady increase up to 
1904, mamely, from 150,000,000 to 192,000,000 
bushels, but the average per annum for the five 
years ended June 30, 1909, fell to 113,000,000 
bushels. The statistics of wheat production and ex- 
ports just issued by the United States Department of 
Commerce and Labour show how rapid has been 
the decline of late in wheat exports. The exports 
during the nine months ended September 30, 1909, 
compared with those of the, corresponding period of 
last year, show a decrease of no less than 60 per cent. 
The decrease in flour exports is 34 per cent. The 
American home consumption is increasing by leaps 
and bounds, not only because of the increase of 
population, but also because of the larger amount 
of wheat used per head. 


Coal in Kent.—For many years past, companies 
have been at work in Kent with the object of deve- 
loping its coal-fields. The majority of these com- 
panies have passed into liquidation, having brought 
money to the company promoter, but absolute loss to 
shareholders. The success of the coal-fields fronting 
Dover on the other side of the Channel; the opinion 
of high expert authority in this country that good 
coal in large quantities is to be got in Kent; the 
actual borings, all have encouraged the belief that a 
profitable coal mining industry can be established in 
Kent. But, at any rate in the past, the enterprise 
was not in good hands, and those who risked their 
money, lost it. It is said, however, that real pro- 
gress has recently been made, and that the likelihood 
of a profitable coal mining industry being established 
is greater than it has been at any time since the 
public were first asked to support these coal develop- 
ment schemes. It remains to be seen whether pre- 
sent hopes rest on anything more substantial than 
the past predictions, so disastrously falsified. The 
only thing that is safe to say about them is that it 
will be a great thing for Kent if they are fulfilled. 


EMPIRE NOTES. 


_ Mineral Prospects Overseas.—The starting of work 
on the Pilbarra Railway, Western Australia, which 
will connect Port Hedland, on the coast, with Marble 
Bar, should lead to the early development of that 
promising gold-field. For years the mining industry 
of the Pilbarra field has languished on account of the 
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want of transit to the coast, as gold mining proposi- 
tions of less than two ounces to the ton have not 
paid for working. With the advent of a railway and 
the cheapening of methods of treatment, the large ore 
bodies in that district may be exploited to advantage. 
Attention will also be called to the deposits of tanta- 
lite and other minerals to be found there. The work 
is to be pushed forward vigorously, and as there are 
few engineeriug difficulties in the interior, the con- 
struction of the railway will not take long to com- 
plete. Zhe Rhodesian Mining Review reports that 
a strike of good gold ore has been made ona property 
bearing the suggestive title of ‘The Last Kick,” 
reminding one of a not infrequent name in Aus- 
tralian goldfields, ‘‘ The Last Chance.” The 
reefs found in this particular district are said to 
be ‘*embedded reefs’ of an extremely irregular 
character, with rich surface indications. This again 
suggests a comparison with some of the Australian 
gold-fields, with their rich outcrops and low grade 
under surface ores. Still, ‘The Last Kick” and 
other neighbouring mines may prove to be worth 


developing. Northern Ontario may well boast of its 


great mineral deposits at Cobalt, as already over 
three millions sterling have been returned to the 
mine owners and shareholders of the properties in 
that great area, and now the new gold-field, which 
has recently been visited by Government representa- 
tives, promises to add another considerable source of 
mineral wealth to the Province, as a number of the 
discoveries show indications of rich returns. Already 
a rush has set in from the neighbouring towns and 
settlements, notwithstanning the advent of winter, 
which will, however, prevent any early development 
of the new field. 


The Australian Coal Strike.—The strike of the 
coal miners in New South Wales is a painful com- 
mentary on the difficulty of harmonising the re- 
lations between capital and labour, and on the 
failure of many well - meant efforts to render in- 
dustrial arbitration and other means of pacification 
effective. In Australia and New Zealand we were to 
have an ideal system of preventing strikes and lock- 
outs, by compulsory arbitration, which should be an 
example to the mother country and the world. Un- 
fortunately, strikes and lock-outs have not been pre- 
vented, and compulsory arbitration has been found to 
be so beset with difficulties as, in the end, to be prac- 
tically useless. Industrial conciliation had previously 
been tried, but as the consent of the parties to the 
dispute was required before the Conciliation Boards 
could act, this had been proved ineffective. Would it 
not be well for a middle course to be adopted, akin to 
the Canadian system of compulsory investigation, 
with a view to voluntary conciliation and arbitration ? 
Some measure of State compulsion seems to be called 
for, by the reluctance of one or both sides to a dispute 
to meet and discuss their points of difference. Were 
that initial difficulty overcome by State action, there 
is no reason why the questions at issue may not im- 
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mediately be brought into court and the claims of the 
parties be considered by a properly constituted Board 
representing «employers and employed. In the present 
instance the grounds of the dispute do not appear to 
have been very serious, and yet the whole country is 
threatened with an industrial war which, unless wiser 
councils prevail, will be a serious blow to trade and 
commerce almost equal to if not surpassing the Aus- 
tralian maritime strike of the early nineties. There 
can be no objection, in principle, to some measure of 
State compulsion, seeing that the interest involved in 
any important industrial dispute so largely affects 
the community as a whole. Besides, in any such 
dispute, the ultimate arbiter is public opinion which, 
if well informed, as it would be after such an investi- 
gation as that suggested, would speedily bring the 
whole case to an end. 


New Zealand Exports. — These show a most 
gratifying increase for the six months ending Septem- 
ber 30th of this year, and prove most clearly the 
general progress of the Dominion. The total in- 
crease over the six months ending September 30th, 
1908, is valued at £1,833,373, which is shared by 
lamb, butter, cheese, hemp, hides, skins, tallow, 
wool and other commodities, but particularly by 
wheat and oats, which last year amounted to only 
4#191,000 and £58,294, while this year the values were 
4309, 504 and £396,158 respectively. In the recent 
opening of the New Zealand Parliament, Lord 
Plunket, the Governor-General, referring to ‘‘ the 
permanent prosperity and steady progress of the 
Dominion’’ advocated the increase of settlers 
on the land and foreshadowed some action in regard 
to native lands, which, in the opinion of the Govern- 
ment, should bear a larger share of the expense ot 
public works. For this purpose it is proposed to 
provide, by legislation, for the rating of these lands, 
“in all reasonable cases.”’ 


Lhe Canadian G.P.O.—The annual report of the 
Canadian Postal Department shows a surplus of 
about £160,000, although there has been an increase 
of 2,034 miles during the year in the extent of the 
system over which mails are carried by the railways. 
The growth of postal business has been very large, 
nearly twenty million more letters and post-cards 
having been sent than in the previous year. The 
mumber of post-offices has been increased by 656, of 
postal note offices by 680, of money order offices by 
196, and of savings bank offices by 18. The total 
number of letters posted in Canada during the year 
was 414,361,000. A better illustration of the rapid de- 
velopment of the great Dominion and the openings 
for capital and enterprise it affords could not be fur- 
nished than by these striking figures. 


United States Emigration to Canada.—A further 
and significant illustration of the progress of the 
Dominion is afforded by the report of the Canadian 
Inspector of Immigration Agencies in the United 
States, who says that, in the year under review, United 
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States immigrants took into Canada about sixty 
million dollars, or twelve million sterling, and, what 
was of more importance, they took with them the 
farming methods learned by years of experience in 
the prairies of the Western States. But it is not only 
the American farmer who is migrating to Canada— 
the tradesman, the merchant, the manufacturer, and 
the investor follow him, as recent statistics show. 
Canadian pork-packing industries and flour mills are 
now being financed by American capital; brick and 
tile plants are started and managed by men who have 
taken with them from Ohio, Nebraska, and Indiana, 
the cash and the experience necessary for establishing 
these and other enterprises. But, we may ask, where 
are the Britishers? It is well for Canada that 
she should receive this class of immigrant and the 
capital they represent, but what about the mother 
country’s share in the good things the Dominion has 
to offer? That is a question that needs to be con- 
sidered by the British agriculturist, the commercial 
man, the manufacturer, and the capitalist, who is 
seeking openings for his labour and capital under 
more favourable conditions than those which prevail 
at home. y 


Our Unemployed.—A similar question may be asked 
when the pressing and burning subject of the want of 
employment arises. Canada and Australia are still 
calling for suitable settlers, although the former, for 
the winter months, makes no demand for men, but 
she is asking for more and yet more in view of next 
spring ; while Australia’s demand, though not so in- 
sistent, is constant and growing. Certain proposals 
to meet this need and to deal with the question of 
unemployment in this country have recently been 
made by Lord Dundonald. He suggests the estab- 
lishment, on a large scale, of agricultural settlements, 
which should be run on business lines, his argument 
being that land, cultivated and made productive, must 
increase in value so that if, by proper organisation, 
men can be sent out to people the wide areas of 
Canada and Australia, not only will the labour market 
at home be relieved, and the Colonies benefited, but 
the men themselves would soon be placed in an inde- 
pendent position. As an officer, he has specially 
in view the condition of ex-service men, many of whom 
are in dire need, and who, if arrangements were 
made, might find suitable homes for themselves and 
their families in our oversea States. It is well that 
this question of unemployment and the provision 
that may be made for it under proper conditions 
in our Colonies should be considered in all its 
bearings, especially in view of the fact that British 
land should be occupied and tiled by British 
settlers. It is therefore satisfactory to note the 
efforts of such men as the Rev. R. L. Gwynne, 
who has recently returned from an extensive tour 
through the Empire, and Dr. Richard Arthur, the 
president of the Immigration League of Australia, 
who are proposing to find openings for British lads 


overseas. 
s 
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Lasmania’s Timber Giant.—A giant of the forest 
which it would be hard to beat, was felled recently 
at one of the saw-mills near Uxbridge, Tasmania, 
which measured 23 feet in ciicumference 25 feet from 
the ground, 19 feet at the height of 75 feet, and at 
the first branch, 110 feet from the butt, it measured 
15 feet round. It was a splendid shape, and pér- 
fectly sound even at the heart. The Hill View Mill, 
where it was sawn, is at present cutting timber for 
apple cases, and this one tree will furnish material 
for thousands of such cases. The tree was a swamp 
gum (Eucalyptus regnans), one of the many varieties 
of eucalypts that Tasmania possesses in her magnifi- 
cent forests. 


OBITUARY. 


BARON GEORGE DE REUTER.—Baron George de 
Reuter, second surviving son of the late Baron de 
Reuter, died on the 22nd instant, at his residence, 
4, Berkeley-square, after a long illness. 

Born in 1863, he was called to the Bar by the Inner 
Temple in 1886, and in the same year he contested 
unsuccessfully the Rye Division of Sussex as a Glad- 
stonian Liberal. He was a director of Reuters 
Telegram Company (Limited) and chairman of the 
Anglo-Belgian Company of Egypt. He also served 
on the boards of the Anglo-Japanese Bank and the 
Imperial Bank of Persia, He became a member of 
the Society of Arts in 1893. 


Se meee 


GENERAL NOTES. 


ENGINEERING AND MACHINERY EXHIBITION IN 
MANCHESTER, 1910. — The proprietors of Zhe 
Engineering Review have decided to promote an 
Engineering and Machinery Exhibition to be held 
at Manchester in the autumn of 1910. From offers 
of support already received, it is confidently expected 
that the Exhibition will be as representative of the 
industry as the size of the hall will permit. The 
Exhibition will open on October 14th and close on 
November 5th, 1910. The head office of the Exhi- 
bition is at 16, John Dalton-street, Manchester, but 
applications for space may also be sent to the Exhi- 
bition Department, The Engineering Review, 104, 
High Holborn, W.C. 


ROYAL SANITARY INSTITUTE CONGRESS.— The 
twenty-fifth Congress of the Royal Sanitary Institute 
will be held at Brighton from September sth to roth, 
1910. The proceedings will include general addresses ; 
sectional meetings for the reading and discussion of 
papers relating to sanitary science, preventive medi- 
cine, engineering and architecture; and conferences 
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with municipal representatives, port sanitary autho- 
rities, medical officers of health, veterinary or sani- 
tary inspectors, &c. A Health Exhibition will 
also be held, containing the latest forms of sanitary 
appliances, and visits will be arranged to waterworks, 
sewage disposal works, hospitals, and other places of 
Sanitary interest. 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 

DECEMBER 1.—HON. RICHARD C. PARSONS, 
M.A., ‘‘Improvements in Resilient Wheels for 
Vehicles.” SIR JOHN WOLFE-BARRY, K.C.B., 
F.R.S., will preside. 

DECEMBER 8,—JAMES BUCKLAND, “The De- 
struction of Plumage Birds.’’ 

DECEMBER 15.—H. Prarson, “The Diamond 
Fields of Brazil.” 


COLONIAL SECTION. 


Tuesday afternoon, at 4.30 o’clock :— 

NOVEMBER 30. — SAMUEL SIMPSON, B.Sc., 
M.R.A.9.E., ‘‘ Agricultural Development in Nyasa- 
land.’ Sır Harry H. Jounston, G.C.M.G., 
K.C.B., D.Sc., will preside. 


INDIAN SECTION. 


Thursday afternoon, at 4.30 o’clock :— 

DECEMBER 9.—SIR JAMES WILSON, K.C.S.I., 
‘¢ The Punjab.” Sır CHARLES M. Rivaz,K.C.S.1., 
will preside. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


CHARLES CYRIL TURNER, ‘‘ Aeronautics.’’ 
Four Lectures. 


LECTURE I.—Nov. 29-—Aerostats and aeronefs— 
Ballooning and its future— Possible lines of develop- 
ment— Kites— Birds —Is flapping wing flight imitable ? 
—Soaring flight—Gliding flight—Action of the air on 
plane and curved surfaces—The leading or ‘‘ enter- 
ing’? edge—Aspect ratio—The inclined plane—The 
curved plane — The concavo-convex plane — The 
gliding angle—Air resistance—Stream-line form— 
The atmosphere — Different qualities of air—Air 
propellers. 

LECTURE II.—DEc. 6.—Dirigible balloons—Com- 
parative efficiency of different types—The elevator — 
The ballonnet—The compartment system—Methods 
of suspension—Stability—Motors and _propellers— 
The ascent and the landing—Harbours—Capacity 
and utility of dirigible balloons. 


Lecture III. — Dec. 13.— Aeroplanes, heli- 
copters, and ornithopters — Present failure of the 
two latter—The simple glider—Principles of stability. 
—The question of automatic stability—The relation of 
speed to stability—Various methods of obtaining 


40 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


stability — The compartment system — Adjustable 
planes—Flexible planes—Some suggestions—Start- 
ing and alighting— Position of the pilot. 

Lecture IV.—Dec. 20. — Flying-machine motors 
and propellers—Specialised flying-machines— Differ- 
entiation of type—Limitations—Practical results— 
Uses of the flying-machine—Navigation of the air— 
Flying by night—Special maps and landmarks— 
Possibilities in war. 


Meetings after Christmas :— 


INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock :— 
January 13, February 17, March to, April 21, 
May 26. 


COLONIAL SECTION. 


Tuesday afternoons, at 4.30 o’clock :— 
February 1, March 1, May 3. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
ALAN S. COLE, C.B., “Textile Orna- 
mentation.” Three Lectures. 
January 17, 24, 31. 
PROFESSOR W. WaTson, D.Sc., F.R.S., 


‘“ The Petrol Motor. Four Lectures. 
February 7, 14, 21, 28. 


LAWRENCE WEAVER, F.S.A., “Lead 
Work.” Two Lectures. 

March 7, 14. 

ALFRED B. SEARLE, M.S.C.I., ‘‘ Modern 


Methods of Brick-making.”’ 
April 11, 18, 25, May 2. 


Four Lectures. 


JUVENILE LECTURES. 


Wednesday afternoons, January 5 and 12, 
IQIO, at 5 o’clock :— 

PROFESSOR HAROLD B. Drxon, M.A., 
F.R.S., “The Chemistry of Flame.” Two 
Lectures. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Nov. 29...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lectures.) 
Mr. Charles Cyril Turner, ‘‘ Aeronautics.” (Lec- 
ture I.) 


Faraday Society (in the Library of the Institute of 
Electrical Engineers, 92, Victoria-street, S.W.), 8 
p-m. 1. Dr. Henry J. S. Sand, “ The Electro- 
Analytical Determination of Lead as Peroxide.” 
2. Prof. F. G. Donnan and Dr. G. D. Hope, “ The 
Calorimetrical Analysis of Hydrated Salt.” 3. Mre 
Arthur Jaques, (a) “The Influence of Dissolved 
Gases on the Electrode Potential in the System 
Silver- Silver Acetate, aq. ;” (5) ‘‘ Contributions to 
the Study of Ionisation in Aqueous Solutions of 
Lead Acetate and Cadmium Acetate.” 


November 26 1509. 


London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. H Beaumont, “An Archzological Journey 
from Noyon to Rheims.” 

Turspay, Nov. 30..ROYAL SOCIETY OF ARTS, Jobn- 
street, Adelphi, W.C.), 44 p-m (Colonial Section.) 
Mr. Samuel Simpson, “ Agricultural Development 
in Nyasaland.” 

Civil Engineers, Great George-street, S.W., 8 p.m. 
Discussion on the following papers: 1. Messrs. J. 
Dalziel and J. Sayers. “ The Single-Phase Electri- 
fication of the Heysham, Morecambe, and Lan- 
caster Branch of the Midland Railway.” 2. Mr. 
Joshua Shaw, “The Equipment and Working 
Results of the Mersey Railway, under Steam and 
under Electric Traction.” 3. Dr. Charles Augus- 
tus Harrison, ‘‘ The Effect of Electrical Operation 
on the Permanent-way Maintenance of Railways, 
as Illustrated on the Tynemouth Branches of the 
North-Eastern Railway.” 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Mr. S. E. Tench, ‘‘ Glimpses of Scenery in Ceylon 
and Burma.” 


Wepnespay, Dec. 1... ROYAL SOCIETY OF ARTS, 

John-street, Adelphi, W.C., 8 p.m. Hon. Richard 
C. Parsons, “ Improvements in Resilient Wheels 
for Vehicles.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Major A. B. N. Churchill, “'The Army as a. 
Profession.” 

Royal Archæological Institution, 20, Hanover- 
square, W., 44 p.m. Mr. E. C. Druce, “The 
Symbolism of the Crocodile in the Middle Ages.” 


Tuurspay, Dec. 2...Royal, Burlington-house, W., 4} p-m. 

Linnean, Burlington-house, W.,8 p.m. 1. Sir Chas. 
Eliot, “ Nudibranchs from the Indian Ocean.” 
2. Dr. Georg Ulmer, ‘‘ Trichoptera von Mr. Hugh 
Scott, auf den Seychellen gesammelt.” 3. Dr. W. 
H. Dall, “Report on the Brachidpoda obtained 
from the Indian Ocean by the Sealark Expedition 
1905.” 4. Professor J. Stanley Gardiner and 
Others, “ Narrative of the Sealark Expedition.” 
Part III. 

Chemical, Burlington-house. W., 83 p.m. x., Mr. 
W. C. Ball, “A New Method for the Detection of 
Sodium, Calcium, and Rubidium.” 2. Messrs. 
J. Wade and R. W. Merriman, “ The Correction 
of the Specific Gravity of Liquids tor the Buoyancy 
of Air.” 3. Messrs. J. L. Simonsen and R. Storey, 
‘ Synthesis with the Aid of Monochloromethy} 
Ether. (Part II.) The Action of Monochloro- 
methyl Ether on the Sodium Derivatives of Ethyl 
Acetoacetate.” 4. Mr. G. Banger, ‘' Synthesis of 
Hordenine, the Alkaloid from Barley.” 5. Sir 
Edward Thorpe, “Note on Dr. Scott’s paper on 
the Molecular Weight of Tetra-ethyl Ammonium 
Bromide and the Atomic Weight of Carbon.” 6. 
Messrs. E. R. Watson, A. C. Sirkar, and J. M. 
Dutta, ‘The Relation between the Chemical Con- 
stitution of Mono-azo Dyes and their Fastness to 
Light.” 7. Messrs. F. Tutin, F. W. Caton, and 
A. C. O. Hann, “Synthesis in the Spinephrine 
Series.” 

London Institution, Finsbury-circus, R.C., 6 p.m. 
Mr. William Archer, “The Coming National 
Theatre.” 


Derc. 3...Mechanical Engineers, Storey’s-gate, 
Westminster, S.W., 8 p.m. Discussion on Mr. H. 
Humphrey’s paper, “An Internal. Combustion 
Pump, and other Applications of a New Prin- 
ciple.” 

Civil, Engineers, 25, Great George-street, S.W., 
8 p.m. ,(Students’ Meeting.) Mr. George Ingram, 
‘ The Design of Generating Stations.” 


FRIDAY, 


Journal of the Royal Society of Arts. 


No. 2,976. 


VOL. LVIII. 


FRIDAY, DECEMBER 3, 1909. 


All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 


€ MONDAY, DECEMBER 6, 8 p.m. 
Lecture.) CHARLES CYRIL 
“« Aeronautics.” (Lecture II.) 


WEDNESDAY, DECEMBER 8, 8 p.m. (Ordi- 
nary Meeting.) JAMES BUCKLAND, ‘The 
Destruction of Plumage Birds.” SIR ARTHUR 
W. RÜCKER, D.Sc., LL.D., F.R.S., will 
preside. 


THURSDAY, DECEMBER 9, 4.30 pm. 
(Indian Section.) SIR JAMES WILSON, 
K.C.S.I., “ The Punjab.’’ SIR CHARLES M. 
‘RivazZ, K.C.S.1., will preside. 


Further particulars of the Society’s meet- 
ings will be found at the end of this number. 


(Cantor 
TURNER, 


CANTOR LECTURES. 

On Monday evening; 29th inst., Mr. CHARLES 
CYRIL TURNER delivered the first lecture of 
his course on ‘‘ Aeronautics.”’ 

The lectures will be published in the Journal 
during the Christmas recess. 


COLONIAL SECTION. 


Tuesday afternoon, November 30th; SIR 
HaRRY H. Jounston, G.C.M.G., K.C.B., 
D.Sc.,in the chair. A paper on ‘‘ Agricultural 
Development in Nyasaland’’ was read by 
SAMUEL SIMPSON, B.Sc., M.R.A.S.E. 


The paper and discussion will be published 
in the Journal on December ioth. 


LIST OF MEMBERS. 


The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


THIRD ORDINARY MEETING. 


Wednesday, December Ist, 1909; Sir JOHN 
WOLFE-BARRY, K.C.B., F.R.S., Vice-Pre- 
sident of the Society, in the chair. 


The following candidates were proposed for 


‘election as members of the Society :— 


Brounger, Richard Ernest, 121, Victoria-street, S.W. 
Messervy, Mrs. Marion Anderson, 73, Blenheim- 
crescent, W. 
Pritchard, Mrs. 

S. Wales. 


Emily M., The Priory, Cardigan, 


‘Schiff, Ernest H., 38, Parkside, Knightsbridge, S.W. 


Sparks, Harry James, 72, Cornwall-gardens, S.W. 

Tilby, A. Wyatt, The Croft, Cambridge-road, 

_ Wimbledon, S.W. 

Wall, Aloysius Bernard, Oak Bank, Pittville or 
road, Cheltenham. 

‘Wells, Percy A., West Lynne, Leicester-road, New 
Barnet, Herts, and Shoreditch Technical Institute, 
Pitfield-street, N. 


The following candidates were balloted for 
and duty elected members of the Society :— 


Alexander, Kay, Mandan, North Dakota, U.S.A. 


Ali, Maulvi Syed Tajammul, Bhadrak, Orissa, India. 

Asimont, W. F. C., 36, Camomile-street, E.C. 

Astbury, Arthur Ralph, Executive Engineer P. W. 

- Department, Lyallpur, Punjab, India. 

Bamji, Tehmurasp Nusserwanji, Mody-street, Fort, 
Bombay, India. 

Barraud, William Francis, 110, Wellington-terrace, 
Wellington, New Zealand. 

Bayley, Sir Charles Steuart, K.C.S.1., E a 

. Deccan, India. 

Beer, Colonel James Henry Elias, C.I.E., Head- 
- quarters, Mussoorie, India. 

Bell, Laurence, Venbrae, Peebles, N.B. 

Berkeley, Arthur Mowbray, Assam Bengal Railway, 
Chittagong, India. 
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Blair, William Wallace, 414, The Nanton Building, 
Winnipeg, Manitoba, Canada. 

Blydenstein, Johannes J. T., 
Campden-hill, W. 

Bodvel-Roberts, Harold Owen, LL.B., ‘3, Temple- 
gardens, E.C. 

Bolton, H. N., I.C.S., Kohat, North West Frontier 
Province, India, and The Close, Lichfield, Stafford- 
shire. 

Brown, William Campbell, M.A., F.C.P., Tollington 
School, Muswell-hill, N. 

Buckley, Arthur Burton, Assoc.M.Inst.C.E., 
Gheziret el Awamia, Luxor, Upper Egypt. 

Budhbhatti, Keshavji Shamji, Assoc.M.Inst.C.E., 
Ranchhore Lines, Karachi, India. 

-Bullock, Augustus George, State Mutual Life 
Assurance Co. of Worcester, Worcester, Massa- 
chusetts, U.S.A. 

Carson, Hugh Campbell, M.A., City Auditor, 
Saskatoon, Saskatchewan, Canada. 

Case, Willard E., Auburn, New York, U.S.A. 

Cecil, Hon. William Amherst, Didlington-hall, 
Norfolk. 

Chalmers, Alec. Spence, Assoc.M.Inst.C.E., Over- 
toun Institution, Livingstonia, Nyasaland, Africa. 

Chandabhoy, Hormusjee Bejunjee, Bhavani Peit 
Camp, Poona, India. 

Christie, E. W., Sewaren, New Jersey, U.S.A. 

Clay, Captain Herbert Henry Spender, Ford Manor, 
Lingfield, Surrey. 

Clements, Charles, 
Halifax. : 

Cochrane, Morton Farrer, Department ot the Interior, 
Ottawa, Canada. 

Cockayne, Daniel, Central South African Railways, 
Waterval Boven, Transvaal, South Africa. 

Collins, Captain Robert H. Muirhead, R.N., 
C.M.G., Office of the Commonwealth of Aus- 
tralia, 72 Victoria street, S.W. 

da Conceicao, Jose Maria, jun., Assoc.M.Inst.C.E., 
Caixa 321, Rio de Janeiro, South America. 

Dale, Albert A. M., South Qu’ Appelle, Saskatchewan, 
Canada. | 

Darby, Harold, 70, Windermere-road, Ealing, W 

d’ Arenberg, Prince, Compagnie Universelle du Canal 
Maritime de Suez, 9, Rue Charras, Paris, France. 

Das, Raneschandra, Assoc.M.Inst.C.E., Panchanun- 
tolah, Howrah, Bengal, India. 

Dastidar, Rajanikanta Rai, M.A., Deputy Magis- 
trate, Comilla, Bengal, India, . 

Davies, Julien T., Mutual Life Buildings, 34, Nassau- 

_ Street, New York City, U.S.A. 

Davis, William Harry, 145, Calle Zabala, Monte 
Video, Uruguay, South America. 

Defoe, Professor L. M., 810, Virginia-Avenue, 
Columbia, Missouri, U.S.A. 

De Loach, Professor Robert J. H., State College of 
Agriculture, University of Georgia, Athens, Georgia, 
U.S.A. l 

Demers, Captain Louis Arthur, Office of the Chief 
Examiner of Masters and Mates, Ottawa, Canada. 


17, Airlie-gardens, 


Council Offices, Barkisland, 


-Foxall, 
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de Minvielle, Charles d’Etcheparre, 
Pountney-lane, E.C. 

Doerr, Louis, Earl-road, Bermondsey, S.E. 

Donohue, Major Wiliam Edward, A.S.C., 
M.I.Mech.E., St. Ives, South Farnborough, Hants.. 

Dudgeon, Gerald C., Imperial Institute, South 
Kensington, S.W. 

Early, Sydney Charles, Assoc.M.Inst.C.E., The 
Continental Pure Ice Co., Boulogne sur Mer, 
France. 

Edgerley, Sir Steyning William, K.C.V.O., C.I.E., 
Hawthorndene, Hayes, Kent. 

Elliott, George Goodban, Central South African 
Railways, Pretoria, Transvaal, South Africa. 

Fettes, James Dollery, Assoc.M.Inst.C.E., Muni- 
cipal Engineer’s Office, Penang, Straits Settle- 
ments. 

Fletcher, Keddey Ray, The Manor House, Abbott’s. 
Ann, Andover, Hants. 

Foster, W. A. T., Messrs. Arnold and Foster, Ltd., 
Eynsford Paper Mills, Kent. 

William Henry, 81, 
Handsworth-wood, Birmingham. 

Franckel, Edward, Member of Parliament, Stock- 
holm, Sweden. 

Fraser, Alexander 
Lautoka, Fiji Islands. 

Fraser, Donald, Messrs. Pearson and Sank Malta. 

Fujikura, Kentatsu, 4 Atagomachi Sanchome, Shiba, 
Tokyo, Japan. 

Garu, Dewan Bahadur B. Narayanamurty Pantulu, 
Vizagapatam, India. | 

Geer, William C.,Ph.D. (Cornell), 23, Hawthorne- 
avenue, Akron, Ohio, U.S.A. 

Gerson, Walter H., 19, St. Bride street, E.C. 

Ghatak, Nibaran Chandra, 18, Nilmoni Mallik’s- 
lane, Howrah, Bengal, India. 

Ghosal, Bepin Behari, M.A., Alexandra High School, 
Bhopal, Central India. 

Gopalan, N. Raja, 8, Broadway, Madras, India. 

Gotla, Piroshaw Dhunjibhoy, care of D. Nusser- 
wanjee, 142, Kalkadevi-road, Bombay, India. 

Gregory, Charles Noble, A.M., LL.D., State 
University of Iowa, Iowa City, Iowa, U.S.A. 

Gregory, George Mesrope, Assoc.M.Inst.C.E., 
1, Lansdowne-road, Calcutta, India. 

Hall, Thomas Craythorne, General ir San 
Francisco, California, U.S.A. 

Hamilton, Hon. John G., Eiarancre: Mudigere, 
Kadur, Mysore, India. 

Hetherington, Henry Anstruther, B.A., The Park 
Farm, Berechurch, Colchester, Essex. 


18, Laurence 


Somerset -road,. 


Orme, Assoc.M.Inst.C.E., 


Hooper, John, 61, Battledean-road, Highbury, 
N. ; 
Hubbard, George, F.R.I.B.A., F.S.A., 112, Fen- 


church-street, E.C. 

Jobnson, C. Kelsall, The Glen, Sidmouth, Devon. 

Labiri, Sarat Chandra, Sub-Deputy Collector, 
Nazira Circle, Sibsagar District, India. 

Lane, Horace Manley, M.D., LL.D., Caixa 14, São 
Paulo, Brazil, South America. 
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Lawrence, W. J., Langholme, Grenada, British 
West Indies. 

Lawrie, Harold Newbold, 622, Worcester-building, 
Portland, Oregon, U.S.A. 
Lowe, Peter James, 105, 

Streatham-hill, S.W. 
McKellar, Peter, F.G.S., 403, John-street, 
William, Ontario, Canada. 
McKenzie, Dr. John Heyward, Howe School, Howe, 
Indiana, U.S.A. 
McKinney, Albert James, Russell-house, 
grove, Highgate, N. 
MacQueen, Peter, 22, Harvard-street, Charlestown, 
Massachusetts, U.S.A. 
Marks, Miss Lucy B., 37, Fifth-avenue, New York 
City, U.S.A. 
Maughan, Walton, Binley, Coventry, 
Montgomery, Henry Boyle, 10 Denbigh-street, 
Warwick-square, S.W. 
Moore, R. A. Leslie, 17, Downside-crescent, Hamp- 
stead, N.W. 
Morton, Captain S., Inspector of Signalling, Meerut 
Cantonment, India. 
Mudaliar, S. Palvanna, South New-street, Tinnevelly 
Town, Madras, India. 
Mudhol, Rajasaheb of (Malojirao Nanasaheb Ghora- 
pade), Southern Mahratta country, India. 
Mules, R. J.; H.M. Dockyard, Rosyth, Scotland. 
Norman, Professor H. C., Queen’s College, Benares, 
India. 
Notman, George, Messrs. Phelps, Dodge and Co., 
99, John-street, New York City, U.S.A. 
O’Brien, Miss Mary Editha, 39, Palmer-street west, 
Detroit, Michigan, U.S.A. 
Pandither, Rao Sahib M. Apiihben, Karunanithi, 
Medical-hall, Tanjore, India. 
Parsons, Miss Jessie, B.A., Government Training 
College for Women, Bankipore, India. 
Paruck, Furdoonje Dorabji Jamsetji, Breach-house, 
Tardeo, Bombay, India. 
Pha Htaw, M.A., Akyab, Burma, and 1, Cleveland- 
terrace, Hyde-park, W. 
Phillips, John, Apartado No. 88, Mexico City, 
Mexico. 
Pope, J. C., Regina, Saskatchewan, Canada. 
Porritt, Lieut.-Colonel Edmund William, Stipendiary 
Magistrate, Dunedin, New Zealand. 
Pryer, Charles, P.O. Box 2, New Rochelle, New 
York, U.S.A. 
Purdie, D. Alan, 10, Oakwood-court, Kensington, 
W. 
Read, Miss Amy M. Preston, The Shrubbery, Caze- 
nove-road, Stamford-hill, N. 
Roblin, Hon. Rodmond Palen, Premier’s-office, 
Winnipeg, Manitoba, Canada. 
Ryves, Reginald A., P.W.D., Secretariat, Chep4k, 
Madras, India. 
Schouler, James, LL.D., Intervale, New Hampshire, 
U.S.A. 
Sena, Dr. Joaquim Candido da Costa, Escola de 
Minas, Ouro Preto, Brazil, South America. 


Barcombe- avenue, 


Fort 


South- 
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Simon, Henry, The Manor, Sharston, near Northenden, 
Lancashire. 

Smerdon, Richard, Roy-bridge, Hildaville-drive, 
Westcliff-on-Sea, Essex. 

Smith, J. Obed, 30, Montague-road, Richmond, 
Surrey, and 11 and 12, Charing-cross, S.W. 

Strange, Alexander Burroughs, care of W. Blake, 
Governor’s-house, Lewes Prison, Sussex. 

Stronge, Francis William, St. James’s Club, Picca- 
dilly, W. 

Sun Pao Ki, His Excellency Governor, Governor’s- 
yaman, Chinanfu, Shantung, China. 

Tainter, Frank Stone, Messrs. E. A. Stevens and 
Co., 1, Newark-street, Hoboken, New Jersey, 
U.S.A. | 

Taylor, F. Williams, Bank of Montreal, 47, Thread- 
needle-street, E.C. 

Taylor, Gilbert, 46, Carlton-hill, St. John’s-wood, 
N.W. 

Taylor, J. S., The Corinthians, Acock’s - green, 
Birmingham. 

Triana, H. E. Senor Don Santiago Perez, 45, Avenue- 
road, Regent’s-park, N.W. 

Tuxford, Alfred Stanley, 36, Queen’s-road, Hong- 
kong, China. 

Valladares, Antenor, Spares 1264, Lima, Peru, 
South America. 


Varma, His Highness Kerala, C.S.I., Valiya Koil 
Tampuran, Trevandrum, Travancore, Southern 
India. 


Vernon, Miss Ellen, The Laurels, Livingstone-road, 

. Birchfield, Birmingham. 

Walker, Robert, P.O. Box 351, Bulawayo, Rhodesia, 
South Africa. l 

Wardrop, John Nimmo, Sandakan, British North 
Borneo. 

Warner, Thomas Robert, 1 and 2, Pahit Rich- 
mond, Surrey. 

Whitehorne-Cole, Arthur George, M.R.C.S., 
L.R.C.P., 38, Sackville-road, Hove, Sussex, and 
53, Harley-street, W. 

Whitney, Edward, Meadow Bank, Melksham, Wilts. 

Whittaker, Jobn Henry, A.M.I.Mech.E., White 
Lodge, Standeford, Wolverhampton. 

Wilkinson, Clarence Augustus, Government Arts. 
College, Rajahmundry, India. 

Wilkinson, Cuthbert, 66, Holland-park, W., and. 
Ewell-grove, Ewell, Surrey. 

Wright, John Inglis, Stokes - buildings, 
street, Dunedin, New Zealand. 


Prince’s- 


The following were proposed as Honorary 
Corresponding Members :— - 


Badcock, Professor Stephen M., Wisconsin University 
Madison, Wis., U.S.A. 

Bielelyubski, Professor, St. Petersburg, Russia. 

Birkeland, Professor O. K. B., The University, 
Christiania, Norway. 

Branly, Edouard, D.Sc., M.D., 21, 
Tourville, Paris, France. 


Avenue de 
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Cabral, Professor Paulo Benjamin, Industrial and 
Commercial Institute, Lisbon, Portugal. 

Delarge, Frédéric, 62, Avenue de la Couronne, 
Brussels, Belgium. 

de Laval, Dr. Carl Gustaf Patrik, Stockholm, Sweden. 

de Molnar, Victor, Ministry of Education and Fine 
Arts, Budapest, Hungary. 

Dumont, Professor André, The University, Louvain, 
Belgium. 

Edison, Thomas Alva, West Orange, New Jersey, 
U.S.A. 

Eötvös, Baron Lorand, The University, Budapest, 

- Hungary. 

Frank, Gustav, State 
St. Petersburg, Russia. 

Kherndl, Professor Antal, Royal Hungarian Josephs- 
Polytechnic, Budapest, Hungary. 

Koch, Professor Dr. Robert, Royal Friedrick- 
Wilhelm University, Berlin, Germany. 

Onnes, Dr. H. Kamerlingh, State University, Leyden, 
Holland. 

Pereira, Alfredo, Director-General of Posts and Tele- 
graphs, Lisbon, Portugal. 

Schmädel, Joseph, Ritter von, Munich, Bavaria, 
Germany. 

Solvay, Ernest, 43, Rue des Champs Elysées, 
Brussels, Belgium. 

Suenson, Commodore E., Great Northern Telegraph 
Company, Copenhagen, Denmark. 


Paper Printing Office, 


Szterényi, Joseph, Ministry of Commerce, Budapest, 
. Hungary 
Thomson, 
U.S.A. 

Tschernoff, Professor Dimitris, 
- street, St. Petersburg, Russia. 
Wartha, Dr. Vincze, Royal Hungarian Josephs- 
- Polytechnic, Budapest, Hungary. 

Welsbach, Baron von, Schloss Rastenseld, Vienna, 
. Austria. 


Professor Elihu, Swampscott, Mass., 


25, -Pessotchnaya- 


The paper read was— 


IMPROVEMENT S IN RESILIENT 
WHEELS FOR VEHICLES. 


_By THE Hon. R. CLERE PARSONS, M.A. 


The use of wheels for vehicles probably dates 
back to primeval man, when the employment 
of rollers formed of trunks of trees was found 
to be of great assistance in facilitating the 
transport of heavy weigute from one place to 
another. ` 
= The next improvement which was naturally 
made in the construction of wheels, and which 
is also probably prehistoric, was the perfora- 
tion of the roller, through its axis, and the 
introduction of an axle attached to the vehicle, 
. The block wheels under the vehicles of the 
_ ancients were constructed in this way, and not 


December 3, £909. 


only in semi-civilised countries at the present 
day, but also in those possessing a high stan- 
dard of civilisation, block wheels are by no 
means uncommon. 

The excessive weight of these wheels was 
naturally a serious drawback, and this led to 
the adoption of spoked wheels, not only for 
light vehicles, but also for those intended to 
carry heavy loads. 

For many years the spoked wooden wheel 
with iron tyre has been used with little varia- 
tion for vehicles of every description, and not 
until 1852 did the solid indiarubber tyre come 
into existence. 

The first vehicles to be fitted, to any great 
extent, with wheels having rubber tyres were 
cycles of every description in the year 1868, 
and the comfort which was secured by the 
adoption of this resilient substance, I well re- 
member, was very remarkable. Carriage and 
cab wheels were next fitted with rubber tyres, 
and at the present time a carriage is seldom 
seen which has wheels fitted with iron or steel 
tyres. 

With the introduction of cycles, higher 
speeds than those of ordinary horse-drawn 
vehicles were required, and, as a result, the 
solid rubber tyre was found to be too rigid, 
and this requirement was soon satisfied by the 
appearance of the remarkable invention of the 
pneumatic tyre by Mr. Dunlop, which was 
patented by «him in 1888, and which has 
recently celebrated its majority. 

This beautiful conception caused the cycle 
trade to advance by leaps and bounds, and it 
was soon realised that the pneumatic tyre, 
although fragile, expensive in first cost, and 
costly to maintain, secured a comfort to the 
cyclist which was well worth the expenditure. 

Since the date of Dunlop’s invention, 
although many improvements have been sug- 
gested, nothing up to the present time has 
been discovered which, in principle, has proved 
to be better. 

The success of the Dunlop tyre, as applied 
to cycles, led to its adoption in an enlarged 
form to heavier vehicles, such as carriages ; 
and in Dublin, the place of origin of the 
Dunlop industry, to hired horse-drawn cabs. 

It has been found, however, in this country, 
the roads being good, that for horse-drawn 
vehicles the expense involved by the use of 
pneumatic tyres is unnecessary, but in Paris, 
where the roads are less even, they are largely 
used at the present time. 
= When the Act of Parliament was passed in 
1896 allowing motor vehicles to be run on the 
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high roads at increased speed, it was found 
advisable to abandon solid tyres in favour of 
more resilient ones, and the pneumatic tyre of 
Dunlop was proportioned to suit the require- 
ments. Many different forms have been sug- 
gested, and the records of the Patent Office 
testify to the energy expended by inventors 
upon the improvement of this most important 
article. 

Undoubtedly the weak points in the pneu- 
matic tyre, whether it be that of a cycle or 
motor vehicle, are its cost of up-keep, and 
liability to puncture. 

It is not within the scope of this paper to 
discuss in detail the numerous suggestions 
which have been made with a view to remove 
the objections possessed by the pneumatic 
tyre, but it is clear that the direction in which 
improvements have been made is in the thick- 
ening of the tread, so as not only to render 
punctures less frequent, but also to give the 
tyre a longer life, and thus save expense. 

In some makes of tyre, the increase in 
thickness of the tread of the outer cover, and 
in others that of the inner tube, has been so 
great that most of the resiliency has been lost, 
and the tyre practically becomes a solid one. 

In order to restore the resiliency, it has been 
proposed to reduce the air pressure in the 
internal tube, but this causes not only ex- 
cessive internal friction between the inner tube 
and the cover, which is in any case difficult to 
avoid altogether, but also produces a large 
flat surface, in-contact with the road, which 
adds considerably to the tractive resistance, 
especially when the surface of the road is 
soft. The ‘evils of travelling on slack pneu- 
matic tyres are known to all cycle riders, 
and are carefully avoided by keeping them in- 
flated with a sufficient air pressure. 

The air pressure which it is necessary to 
maintain in the inner tubes of the pneumatic 
tyres of a heavy vehicle is not less than 
Ioo lbs. per square inch, and should the 
slightest defect occur which allows the air to 
escape, the tyre is not only rendered useless 
to support the vehicle, but is speedily 
damaged if the collapse is not quickly 
repaired. 

It would appear, judging from the great 
energy which inventors have devoted to the 
improvement of the pneumatic tyre, and 
nothing very definite having been produced, 
that the problem is very difficult of solution. 
Indeed some of the leading pneumatic tyre 
manufacturers appear to have abandoned the 
attempts to render it more reliable, and to 
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have devoted their attention to securing the 
best method whereby the defective pneumatic 
tyre may be replaced by a sound one, with 
the least possible delay. 

All these devices naturally involve the 
carrying of spare tyres, rims, or even com- 
plete wheels, the number of which depends 
upon the prudence of the owner of the 
vehicle. They are, more or less, effective as 
makeshifts to minimise the inconvenience 
caused by the defects of the pneumatic tyre, 
but do not touch the more important question 
of the heavy cost of maintenance of this form 
of tyre, especially when used on the wheels of 
heavy vehicles. 

Some three years ago, being a motorist of 
long standing, and having endured the troubles 
and anxieties inseparable from running a motor 
car fitted with pneumatic tyres, I devoted some 
attention to the question of the improvement of 
resilient wheels for vehicles. 

In the first instance a careful search was 
made in the British Patent Office Library with 
a view to ascertain what had been done by the 
numerous inventors who had devoted their 
attention to this subject, and further, to en- 
deavour to explain why resilient wheels, other 
than those fitted with pneumatic tyres, had 
not been adopted. | 

The result of this investigation indicated 
that, if certain lines were followed and careful 
experiments undertaken, there was a possi- 
bility of making reliable resilient wheels with- 
out the use of air as a resilient medium, and 
on principles which had not as yet been 
utilised. 

It is well known that a solid rubber tyre, 
when attached to the rim of a wheel, either by 
vulcanising it on, or by pressing it into a 
groove in the steel tyre, will run for many 
thousand miles before it is worn so thin that it 
is necessary to replace it, and, further, that ıt 
possesses the great advantage of being free 
from the danger of punctures. 

The objection, however, to their use for 
vehicles run at a high speed is, that they 
not only produce an uneasy jolting to the 
passengers, but also that they cause serious 
injury to the machinery. It was therefore 
apparent that, if this objection could be re- 
moved, the advantages of the solid rubber 
tyre for high speed vehicles could be utilised. | 

The solid rubber tyre, if made of the thick- 
ness usually employed, is capable of absorbing 
the smaller inequalities of the road, as is the 
case with the thick tread of a pneumatic tyre, 
and in order to absorb the larger inequalities 
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which the air in the light pneumatic tyre 
does so efficiently, it was evidently necessary 
to introduce some form of resilient medium 
between the solid tyre and the wheel centre. 

It was clear that, in order to replace the 
air spring of the pneumatic tyre most effi- 
ciently, not only should the rim be as 
light as possible, but also the resilient 
medium should be situated as near the rim 
as practicable, and not in the hub as has 
been suggested by numerous inventors. 

It was also considered necessary to make 
the centre of the wheel absolutely indepen- 
dent of the rim, and that it should roll freely 
inside it, without any means of attachment 
between the two, thus differing from many 
forms of spring wheel which have been 
proposed. 

In order to carry this principle into effect, 
it was found necessary to attach the resilient 
material rigidly in the form of independent 
members, either to the outer rim, or to the 
wheel centre, and allow their other extremi- 
ties to bear respectively against the wheel 
centre or on the rim, they being kept in posi- 
tion sideways by circular flanges attached 
either to the wheel centre or the outer rim. 

Whichever method is adopted, the wheel 
centre will rotate slightly more rapidly than 
the rim, and this difference of the number of 
revolutions, termed the ‘‘ creep,’’ is allowed to 
take place without hindrance of any kind. 

The manner in which these principles are 
carried into effect will now be explained. In 
order to settle generally many points as to the 
best design of wheel, it was decided to carry 
out some careful investigations with model 
wheels of 12 inches in diameter, and it may 
be of interest that I should describe briefly the 
apparatus with which these investigations 
were made and the results obtained, as they 
to a great extent determined the design of 
the future full-sized wheel. 


EXPERIMENTAL APPARATUS. 


The apparatus here exhibited and illustrated 
in Fig. 1, consists of a bicycle driving- 
wheel, mounted in its frame, with the crank 
axle and the chain complete. The tread of 
this wheel when the pneumatic tyre was re- 
moved was fitted with a strip of wood to which 
a surface of canvas was glued. The axle of 
the experimental wheel is secured to a one- 
sided fork, and a wooden frame holds it in 
such a position that it can be pressed down 
upon the bicycle wheel, and when the latter is 
rotated the former turns in the opposite direc 
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tion. The bicycie wheel thus represents the sur- 
face of the road and the experimental wheel that 
ofa vehicle running uponit. The experimental 
wheel is then loaded as required with weights, 
having springs between them and the experi- 
mental wheel, so as to represent the side springs 
ofthe vehicle. To the side of the bicycle wheel 
is attached a disc of paper, and to the fork of 
the experimental wheel, or to the weight con- 
nected with it, is fixed a pencil which marks 
upon the paper disc. 


When the bicycle wheel is rotated at any 
required speed, and an obstacle is interposed 
between the two wheels, a jolt takes place in 
the experimental wheel which is indicated 
on the paper disc, either as that felt by 
the wheel centre or by the body of the 
vehicle. The speed of the vehicle at the 
moment of the jolt is also registered auto- 
matically. 

Numerous experiments were made with this 
apparatus—(@) on an ordinary spoked wheel 
having a solid rubber tyre; (4) with a wheel 
having a solid rubber tyre, and blocks of rubber 
interposed between the outer rim and the 


_wheel centre as above described; and (c) with 
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a wheel having an outer rubber tyre, and steel 
spiral springs substituted for the rubber blocks. 

An attempt was also made to fit a pneu- 
matic tyre to the model wheel, but the results 
obtained were not reliable owing to its small 
diameter. Numerous diagrams of the dynamic 
jolt were taken with this apparatus, some of 
which are shown in Figs. 2 and 3. 

These give records taken from two model 
wheels, one fitted with a solid rubber tyre on 
a rigid wheel, and the other with a solid rubber 
tyre with springs between it and the wheel 
centre. 

The circular line shows the path marked by 
a pencil when the experimental wheel was 
revolving upon the smooth rim of the bicycle 


FIG. 2. 
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does not now exceed the height of the obstacle, 
and in addition the distance occupied by the 
jolt is increased by at least 50 per cent. The 
wheel, therefore, in passing over the obtacle 
does only one-half the work, and does it in 
one and a-half times the time, consequently the 
intensity of the movement is reduced to one- 
third. 

This is more clearly shown in the diagram in 
Fig. 4, where the horizontal scalerepresents time 
instead of distance. Here it is seen that with 
the rigid wheel the maximum height is reached 
a little after 1-1ooth of a second, whilst with 
the spring wheel this period is lengthened to 
about 2$-1ooths. On the same diagram is 
plotted the accelerating force necessary to 


FIG, 3. 


wheel, and the sudden jump which is given by 
this line indicates the extent to which the axle 
was lifted in passing over the obstacle when 
moving at the speed indicated, whilst the 
dotted line shows the movement of the axle 
when the wheel was rolled slowly over the 
obstacle. In each case the obstacle was 
three-eights of an inch in height. 

In the case of the rigid wheel (Fig. 2) it is 
seen that the momentum of the mass of the 
wheel lifts the axle to a height approximately 
double that of the obstacle over which it is 
passing. 

Another point to be observed is the extreme 
suddenness of the jump; the whole of the 
upward movement taking place in the length 
represented by two of the radial spaces. 

Referring to the similar records for the spring 
wheel (Fig. 3), the effect of the springs is very 
clearly shown, since the movement of the axle 


produce the given movement in the given 
time, and it is seen that with the rigid wheel 
this force, which is a measure of the intensity 
of the jolt, amounts to at least twice as much 
as that of the spring wheel. 

It is clear from these diagrams that the 
effect of interposing a resilient medium 
between the rim, having a solid rubber tyre, 
and the wheel centre, produced a very marked 
effect in reducing the suddenness of the jolts 
imparted to the axle, and also to the body of 
the vehicle, by lengthening the time in which 
the jolt takes place. - 

Noteworthy amongst the points revealed by 
these experiments, is the extreme suddenness 
of the movement of the wheel and the conse- 
quent intensity of the forces to which it is 
subjected, and it is seen that in no case does 
the total duration of the movement exceed 
4-1coths of a second, and that the total lift of 
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the wheel is effected in -only a fraction of that 
time. 

Considering first the diagram for the rigid 
wheel, a lift of about three-quarters of an inch 
is effected in little over 1-100th ofa second, this 
distance being 30 or 40 times as great as that 
through which a body falling freely from rest 
would pass in the same time. . 

A detailed examination of the curve described 
by the axis of the wheel shows, however, an 
intensity of force acting for a short period far 


FIG. 4. 
Rigid wheel 
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exceeding this, and although the apparatus 
employed cannot be relied upon for extreme 
accuracy in the investigation of periods of 
time measured by thousandths of a second, yet 
it is clear that the instantaneous force to 
which the wheel is subjected at the moment of 
striking the obstacle must be somewhere near 
1000 times as great as the force of gravitation. 

Analysing the curve for the spring wheel 
in a similar manner, it is found that by the 
action of the spring the lift is reduced to 
4-1oths of an inch in. 24-1ooths of a second, 
or about ten times the natural fall in the same 
‘time, whilst the intensity of the instantaneous 
force is reduced to less than 500 times that of 
gravitation. 

A further point worthy of note is that the 
violence of the jolt is less at a high speed than 
at a low one, a fact which is not only shown 
by the diagrams, and borne out by the per- 
sonal opinion of those who have had experi- 
ence of the running of full-sized wheels, but 
‘thas also been confirmed by records taken on 
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a seismograph attached to a vehicle fitted 
alternately with pneumatic tyres and spring 
wheels and driven over the same road. 

Time does not permit of the consideration at 
length of these, and also of many other inte- 
resting results obtained with this apparatus, 
but they showed so clearly that it was advis- 
able to continue the experiments by means 
of full-sized wheels, that a set was put in 
hand for a 12 h-p. Wolseley motor car. 


EXPERIMENTS ON FULL-SIZED WHEELS. 


The rims of these wheels were 34 inches in 
diameter, of a channel section with deep in- 
ternal side flanges, and as ease of manu- 
facture was important they were constructed 
temporarily in aluminium, the outer cir- 
cumference being provided with two dove- 
tailed grooves to receive solid rubber bands 
similar to those used for carriage wheels. 

The inner surfaces of these channels for the 
leading wheels were cast smooth, and those 
for the driving wheels with transverse corruga- . 
tions in the bottom of the channels; the 
inner surfaces of the flanges of both the lead- 
ing and driving rims being turned smooth. 

Various forms of rubber blocks were tried as 
resilient members between the rim and the 
wheel centre, and although in the leading 
wheels the results were fairly satisfactory, it 
was found that in the driving wheels the 
rubber could not be made to resist the 
tractive force, but after much time had been 
devoted to the investigation the prospects of 
success were so small that spiral steel springs 
with rubber pads attached to their free ends, 
and capable of movement in every direction, 
were substituted for the rubber blocks. 

This form of spring member was in the first 
instance tested in the model wheel here shown, 
and was found to give results superior to those 
obtained from the rubber blocks. 

At this stage of the investigation, the question 
of wear and tear in the moving parts of the 
resilient members within the wheel, which has 
caused so much difficulty to inventors, required 
the most careful consideration. 

The impossibility in practice of keeping 
mud and dust from entering amongst the 
working parts was very evident, and there- 
from arose the absolute necessity of making 
those parts capable of resisting the consequent 
grinding action. 

Having had much experience with machinery 
of various kinds where damage caused by mud 
and sand had to be provided against, it was 
fully realised that in a resilient wheel the funda- 
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mental principle to be observed was that no 
metal rubbing surfaces were admissible, and 
further that rubbing surfaces of any kind 
should be reduced to a minimum. | 
Thus the important question which I have 
already referred to had to be again considered, 
namely as to whether it was preferable that the 
spiral springs should be rigidly attached to the 
outer rim, and the rubber pads on their free 
ends bear upon the wheel centre, which would 
be fitted with the required side plates, a mode 
of construction which may be termed the inside 
walk principle; or whether the springs should 
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be rigidly attached to the wheel centre, and 
the pads on the free ends bear against the 
bottom of the channel of the outer rim: this 
may be termed the outside walk principle. 


It was thought that the inside walk would 


possess the advantage over the outside walk, 
in that less mud would reach the rubber pads 
on the free ends of the springs, which it was 


thought, might possibly lead to excessive wear- 


and tear. 


To settle this question, sample wheels 


on both principles were constructed for the . 


12 horse-power. motor car, and thoroughly 
tested by running them on roads with sur- 
faces in the worst condition, and in all 
weathers. 


Maximum Deflection$ 
from.Centre:of Channel ears 


Contrary to expectation, it-was dis- 
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covered that even in wet weather comparatively 
little mud entered the channel rim in the case 
of the outside walk, and further, that practi- 
cally no wear and tear of the rubber pads or of 
the channel rim was visible in either form. 
Both types of wheel worked well, but as it was 
found that, from a structural point of view, the 
outside walk was preferable to the inside walk 
in many ways, this principle was adopted, and 
the inside walk abandoned. 

It is needless to refer in detail to the 
numerous forms of wheel which have been 
tested on the 12 horse-power motor car, and 


IERNI 


rk 


X 
=; 


pret 


CSE 
SSA 
N SAK 
fia S18 IST, J 
276 Maximum Spring Deflection 


Clearancve- between top-of Pad & Wave | 
Depth of Corrugation for R v.to:sth 


- 


4 


- - 


Section BB. 


looking in direction of arrow 


which have afforded the experience necessary ' 
to design the spring wheels which are now: 
giving satisfactory results ; but I will pass onto. 
describe in detail the latest and most successful : 


type. 


DESCRIPTION OF. COMPLETE WHEEL AS IT; 
IS NOW MANUFACTURED. 


From the description of the principle of the 
spring wheel which has been worked out,” 
it will be understood that its distinguishing - 
feature is that the spiral springs of. the re- 
silient medium are fixed atone end, and the. 
other is free to deflect in every direction: it is- 
accordingly known as the “‘ Panflex’’ wheel. 

In order to test the ‘ Panflex’’ wheel - 


`~ 
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thoroughly, a set of these wheels was fitted to 
a 28-36 horse-power Daimler touring car, and 
I shall now describe these wheels as they are 
made. In running order this car weighs 2 tons 
5 cwt., viz., 1,840lbs. on the front axle, and 
3,200lbs. on the back axle. The complete wheel, 
which is 37 inches in diameter, is illustrated in 
Fig.6. Here the springs are shown in position 
inside the outer rim, the structure of which 
is made clear by the section (Fig. 5), and 
it is seen that it is composed of an ordi- 
nary steel channel, such as is used for solid 
rubber tyres, circled with the flanges project- 
ing outwards, and the ends welded together. 
The side flanges are then turned in a 
lathe, a lip being left all round the outer 
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FIG. 7. 
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The internal flanges of the channel, which 
are of manganese bronze, not only impart 
strength to the channel, but also act as guides 
against which the resilient members press, so 
as to resist the side forces which are imparted 
to the wheels. 

Both these flanges, and also the corrugations 
inside the channel, are made of non-oxidisable 
metal. This is of extreme importance so as 
to avoid the wear and tear of the rubber pads 
when they come into contact with these 
surfaces. 

The corrugations above alluded to, which in 
the case of the driving wheels are attached to 
the bottom of the channels, are for the purpose 
of transmitting to the rim the accelerating 
FIG. 12. 


FIG. 10. FIG. II. 


circumference on each side, into which angular 
side plates of hard rolled manganese bronze 
3-32 inches thick were fitted, and securely 
rivetted to the sides of the channel. The 
plates are then firmly. soldered to the steel 
channel, so as to make a solid metallic whole, 
and lastly corrugated segments, under which 
is a strip of painted canvas, are rivetted round 
the inner surface of the channel. Finally, 
an endless solid rubber tyre is inserted into 
the outer channel of the rim, thus completing 
the outer member, which is now ready to form 
part of the wheel. 

It will be understood from the description 
which has been given that this rim being of 
a channel section with flanges projecting, not 
only outwards but also inwards, is a very light 
and. exceedingly strong structure, and one 
which is able to withstand the sudden blows 
which it is constantly receiving during its 
passage at high speeds over uneven roads. 


force of the engine, and the retarding force of 
the brake, and their configuration is such that 
even if mud or water should find their way into 
the channel, no slipping can occur such as 
would prevent the car from being started or 
retarded very rapidly. The steel springs form- 
ing the resilient medium in these wheels are 15 
in number, one of them being shown in Fig. 8. 
These springs are made of steel rods, square 
in section, and circled with the spaces between 
each coil of special dimensions, the ends being 
made truly square with the axis of the spring. 

In order to attach the ends of each spiral 
spring rigidly to the base (Fig. 7) which fixes it 
to the wheel centre, and to the cap (Fig. 9g) 
which bears against the outer rim, both the base 
and the cap are cast in aluminium with a spiral 
tunnel on one side into which the spring can 
screw loosely. 

Outside the entrance to this tunnel the 
floor is continued in a spiral form for a 
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complete circle, so that when the spring is 
compressed it may gradually come to rest, 
and thereby avoid the occurrence of any local 
overstrain. 

The base is curved on its under face to a 
radius corresponding to that of the periphery 
of the wheel centre, and is provided with lugs 
at each end for bolting it tothe same. Upon 
this curved under face there are cast joggles 
which enter into a groove formed in the peri- 
phery of the wheel centre to ensure the base 
being maintained in a central position. 

The cap at the other end of the spring is 
pierced with a hole in the centre, and has two 
lugs at the sides for the purpose of attaching 
the rubber pad. 

When casting the base, a steel stem is 
inserted into the mould to form part of the 
casting, so as to provide:a pillar projecting 
from it up the centre of the spring. The pro- 
jecting extremity of this stem terminates in an 
elliptical bulb head, the object of which will 
be explained later on. A spring united to a 
base and cap is shown in Fig. Io. 

The bases for the leading and driving wheels 
of a set are similar, although not identical, 
owing to the springs of the leading wheels 
being somewhat lighter than those of the 
driving wheels. 


The rubber pads (Fig. 11) which are attached 


to the springs for the driving wheels are formed 
of a light steel casting consisting of a rect- 
angular plate having on one side transverse 
dovetail grooves, and on the other a tubular 
projection. 

The surface provided with dovetailed grooves 
is covered with hard rubber, and subsequently 


softer rubber of a hardness similar to that used 


in carriage tyres is vulcanised over it. This 
softer rubber is formed with the required pro- 
jections to mesh into the corrugations of the 
outer rim. 

The rubber pads which are attached to 
the caps of the springs for the leading 
wheels, are formed of a steel casting similar 
to that just described, but so arranged that 
instead of vulcanising the rubber pad to 
the face, rubber strips of a section commonly 
used for carriage tyres are securely held by 
pressing down a plate between the two strips 
with considerable force, and pinning it there. 
The ends of the springs are tinned for a 
length of half a coil, care being taken not to 
injure the temper, and that no surplus solder 
be left upon them. 

The assembling of the spring, the base, and 
the cap, to form what is termed a spring 
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member, is effected as follows :—One end of 
the spring is screwed into the tunnel in the 
case, the space in the tunnel round the spring 
being closed with a little whitening ; the whole 
is then gently heated up to the temperature of 
melting solder, which is run in until the space 
between the tunnel and the spring is completely 
full. The whole is then allowed tocool gently, 
when, if the base is an aluminium casting, 
although the solder does not unite with 
it, yet the co-efficient of contraction of this 
metal being greater than that of steel, a per- 
fectly secure fixing of the spring within the 
tunnel is effected. 

The cap, before the rubber is attached, 
is next screwed on to the other end of the 
spring, and the spring is then soldered into 
the tunnel in an exactly similar manner to that 
of the base. . 

The tubular projection on the plate of the 
rubber pads, whether they be of the form in- 
tended for the driving or leading wheels, is in- 
serted into the hole in the cap so that the 
central stem projecting from the base enters 
this tube. n 

The pad is then rotated through a right 
angle, when projections inside the tube engage 
in the bulb on the end of the stem, and thus 
ensure that even should the spring break, the 
cap cannot be set free from the portion fixed 
to the wheel centre. 

The pad is then securely bolted to the cap, 
and the spring member is complete, as shown 
in Fig. 12; and it only remains to protect: 
the spring and the other parts from corrosion ; 
for this purpose, the most satisfactory method 
appears to be that known as cosletising, as 
this is capable of being applied to the completed 
spring member. 

The wheel centre is similar to the ordinary 
wood centres generally used for motor vehicles, 
but reduced in diameter to such an extent that- 
the extremities of the spring members when 
attached to it shall have a diameter slightly 
less than that of the inside of the channel 
rim. 

Two steel bands are then shrunk on with a 
space left between them, and an undercut 
groove turned out of the felloes soas to receive 
the heads of T bolts which, by means of a 
washer pressing down upon the lugs of two 
contiguous bases, hold the spring members 
perfectly securely, whilst the joggles fitting 
into the space between the bands prevent any 
side movement taking place. 

The construction of the several parts of the 
wheel has now been described, and only the 
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method of assembling them, which is ex- 
tremely simple, remains to be explained. 

The entire number of T bolts, which is the 
same as that of the spring members, having 
been inserted into the groove in the wheel 
centre, four spring members are bolted into 
their places. The rubber pads of these four 
spring members are then introduced between 
the flanges of the outer rim, and a screw clamp, 
specially provided for the purpose, compresses 
the four spring members, thus drawing the 
wheel centre nearer to the rim, and enlarging 
the space opposite the springs. In the widened 
space so obtained the remaining springs are 
fixed in theirrespective places round the wheel 
centre. The whole wheel is nowcomplete and 
ready to be put upon the axle of the vehicle. 

Should the wheel centre, however, be on the 
axle of the vehicle when a wheel is assembled, 
a screw clamp is not required, as if four of the 
spring members be attached to the wheel 
centre, they can be inserted into the outer 
rim, and the weight of the vehicle being 
allowed to rest upen them, the remainder of 
the spring members can be slipped into their 
respective places. 

It will be clear from the explanation of the 
construction of the ‘‘ Panflex’’ wheel that 
there is exceedingly little fitting of the parts, 
and practically no machine work, except that 
on the side plates of the outer rim: conse- 
quently the cost of construction is small. 


THE ACTION OF THE ‘‘ PANFLEX’’ WHEEL. 


A full-sixed ‘‘ Panflex’’ wheel is exhibited 
with one of the internal flanges of the outer 
rim removed, and mounted upon an axle which 
is capable of being moved vertically, but 
constantly preserving its horizontal direction. 
This wheel rests upon the circumference of 
a pulley placed on an axle situated vertically 
below, and is capable of being pressed down 
upon it with a force, which can be registered in 
amount, by the compression of the spiral 
spring on the top of the pillar supporting the 
axle. . 

This pulley, which represents the roadway, 
is rotated by an electric motor, and when the 


weight representing that of a loaded vehicle 


is applied through the axle of the ‘‘ Panflex ”’ 
wheel, and the motor is started, the action of 
the wheel when no tractive force passes 
through it, is at once seen to be as follows : — 
During the revolution of the wheel, the pad 
upon the end of each spring member passes 
in a circumferential direction along the 
annular space between the inner and the outer 
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portions of the wheel ; owing to the compression 
of the lower springs, and the consequent 
eccentricity of the two portions, this space is 
not of uniform width, consequently the springs 
in the upper half of the wheel are free at their 
outer extremities, but come into contact with 
the outer rim when reaching a position slightly 
below the horizontal centre line. 

At this point the pad enters the nearest 
corrugation, and, being at this moment sub- 
ject to little or no weight, it easily takes the 
very slight deflection requisite to cause it to 
slip into mesh on the inclined face of the cor- 
rugation. This position having been once 
assumed, no further relative motion of the two 
takes place, although the amount of circum- 
ferential flexure in the spring varies according 
to its position in the wheel, both in conse- 
quence of the relative displacement of the 
centres of the two parts, and also through the 
resulting difference in their angular motion. 
This causes a varying distortion of the springs 
in the descending portion of this path, which 
is rectified during the ascending portion when 
the springs are gradually relieved of the 
weight upon them, and finally step out of their 
corrugations, and become free for the re- 
mainder of the revolution. This entire freedom 
of the springs prevents any cumulative effect 
being produced by the difference of angular 
velocity, or ‘‘ creep,” as it is commonly called, 
which has been found destructive to all 
those wheels in which the elastic medium is 
secured at both ends. | 

In the ‘‘ Panflex’’ wheel not only is it im- 
possible for the spring to start the cycle of 
operations with any initial strain, but as the 
act of meshing and unmeshing is only ren- 
dered possible by the passage of the spring 
out of, and back to, its free condition, it follows 
that no movement takes place while the spring- 
is under any appreciable load, and consequently 
the friction produced by these actions must be 
exceedingly small; and experience has, in 
fact, shown that both the wear and loss of 
power due to this cause is negligible. 

If, however, the wheel is transmitting a 
driving force, there is a further circumferential 
flexure of the spring during the period of con- 
tact, and this flexure is suddenly relieved at 
the moment of unmeshing, when the spring 
reverts to its free position, and the energy 
stored in the spring being given out in the 
momentum due to this sudden movement, re- 
turns as available energy for the propulsion of 
the vehicle. 

As it has been explained, ‘the ‘use of 
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the corrugations is primarily for the trans- 
mission of driving or braking effort, it would 
appear that these are only useful upon a driving 
wheel, and that the leading wheels might be 
made with a smooth surface inside the rim. 
This method was at first adopted, but it was 
found that the rubber pads in these smooth 
wheels showed signs of wear distinctly greater 
than those of the driving wheels. Further in- 
vestigations then led to the discovery that the 
cause of this was the slight movement which 
took place between the pad and the rimiat the 
moment when the two enter into contact and 
when they are being released, due to the 
vertical displacement of the axle which con- 
stantly occurs during the running of the vehicle, 
and which produces a slipping of one upon the 
other. In a wheel having corrugations this 
slipping cannot occur, but instead, the move- 
ments of the axle are accommodated by the 
lateral deflection of the springs. The effect of 
the corrugations in avoiding wear of the rubber 
was so marked that their use was adopted for 
both kinds of wheels. 

The lateral forces acting on the wheel are, 
as already described, transmitted by the pads 
to the side plates, but those exerting this force 
are confined, or nearly so, to the ones which 
are in mesh at any given moment, and whose 
movement upon the surface of the side plates 
is impossible ; consequently in this case also 
the friction is negligible. That the friction 
in the working parts of the wheel is very small 
is also proved by the almost total absence of 
heat in the rim after being run at a high speed 
for a considerable time, and also by the re- 
duced consumption of petrol when compared 
with pneumatic tyres carrying an equal weight. 
It is, therefore, evident that the main condi- 
tions determined upon have been fulfilled, as 
there are no metallic surfaces in contact, and 
friction of all kinds is reduced to a negligible 
quantity. The good result anticipated from 
this is fully borne out by the small amount of 
wear which has been experienced: by running 
these wheels many thousands of miles over 
roads of every description, and in all weathers. 
The wear and tear of the rubber pads is ex- 
ceedingly small, that of the side plates of the 
rim is not appreciable, and that of the solid 
rubber tyre on the outer rim is less than is the 
case with one fitted to an ordinary wheel. The 
last of these results is, doubtless, owing to the 
lightness of the metal of the outer rim (although 
the total weight of the wheel is greater than 
when fitted with pneumatic tyres) and the 
consequent smallness of the unspring-borne 
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weight, the action of which latter is one of the 
causes of the destruction of solid rubber tyres. 

Samples of the various parts of the ‘‘ Pan- 
flex’’ wheels, fitted to the Daimler car I have 
described, and which have travelled 4,000 
miles, are here shown. | 

An additional reason for the rubber tyres 
wearing less on ‘‘ Panflex’’ than on ordinary 
wheels is that all forces acting between the 
vehicle and the ground must pass through the 
springs, and thus, not only all sudden lateral 
shocks are prevented, but the wheel forms also 
a very efficient spring drive. 

In consequence of these two actions, skidding 
in a transverse direction is to a great measure 
avoided; and, further, the slipping of the 
tyre upon the road during acceleration or 
retardation is prevented: both of which move- 
ments are manifestly destructive to the rubber 
of which the tyre is composed. 

It has been advanced as an objection to 
attaching a rubber tyre to a rim in the manner 
described that itis liable to be dragged out 
when passing over tramway rails or road ruts, 
but this has never been found to occur with the 
tyre of a ‘‘ Panflex ’’ wheel fixed inthe manner 
described, the reason for which is believed to 
be that no sudden and excessive side force can 
come upon the tyre owing to the side deflection 
of the springs in the wheel. It is, therefore, 
unnecessary to vulcanise the rubber to the 
rim, a process now frequently resorted to, 
which in this case would be very expensive in 
the first instance and costly to renew. 

In order that the properties of the ‘‘ Panflex ”’ 
wheel should resemble those of the pneumatic 
tyre as nearly as possible, numerous experi- 
ments were made both as to the strength of 
the springs and also the range of deflection 
which should be given to them. 

It was ascertained that the compressibility 
of a pneumatic tyre under the weight of the 
vehicle was, when properly inflated, only half 
an inch, and that, when the car was passing 
over an obstacle, this was but little increased 
owing to the surface in contact with the road 
also increasing rapidly. 

It was therefore thought sufficient to allow 
for a range of deflection of 1 inch in the springs 
for the wheels I have described. It was also 
determined that the deflection at right angles 
to the axis of the springs should be limited to 
inch, and it is found that with this range the 
central stem of the base only comes into con- 
tact with the tubular projection of the pad 
whenever the wheel is subjected to some ex- 
cessive effort. 
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It will therefore be seen that the deflection 
of the springs is limited in every direction, and 
as the stress obtainable within those limits is 
carefully calculated, so as to be well within 
the elastic limits of the steel, no over-strain 
can occur. 

The endurance of steel under such con- 
ditions is practically unlimited, as has been 
proved by the elaborate experiments carried 
out by Wöhler (vzde Professor Unwin’s book, 
‘‘ Testing of Materials of Construction,” p. 
348), where an instance is given of samples 
of steel having been stressed up to 130,000,000 
times without fracture taking place. This en- 
durance is also confirmed by the experience 
gained with the bearing-springs of vehicles, 
both on road and rail, whose life is practi- 
cally unlimited. l 

It is therefore certain that if springs of 
certain soundness can be assured, no break- 
ages would ever occur, but it is also a fact 
that in practice such perfection cannot be 
hoped for, and therefore provison has to be 
made to minimise the effect of a breakage 
of a spring should an imperfect one, by any 
accident, be fitted into a wheel. 7 
= This provision consists of the arrangement 
already described, by which, if one of the 
spiral springs break, the rubber pad with the 
portion of the broken spring attached to it, 
is held in position by the central stem until 
it is replaced, which can be effected in about 
three minutes by easing back the nuts of two 
of the T bolts attaching the base to the wheel 
centre, and slipping out the broken spring 
member, when a fresh one can be inserted 
complete. 

This renewal need not take place until the 
end of the journey is reached, as no damage 
will be caused to the other parts of the wheel. 
During the evolution of the final design of the 
wheel, the breakage of a spring has been a 


frequent accompaniment of the numerous ex- 


perimental runs which have been made, during 
which all parts of the car have been subjected 
to the roughest possible usage, and it has not 
unfrequently happened that such an occurrence 
has only been discovered when inspecting the 
wheel on the conclusion of the run. . This acci- 
dental breakage of a spring in the ‘‘ Pan- 
flex’’ wheel, corresponds to a puncture or 
a burst of a pneumatic tyre, an event which 
certainly could not be ignored in a similar 
manner. : 

In order to construct ‘‘ Panflex’’ wheels 
which would run silently, and be easy to ride 
upon over every description of road at al 
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speeds, it was necessary to make numerous 
experiments with springs which varied con- 
siderably, both in regard to strength, and also 
the range of deflection. 

It was naturally practically impossible to 
imitate exactly the resilience of a pneumatic 
tyre, as the materials used in each were so 
dissimilar, but after exhaustive trials it is the 
opinion of experts that in this respect ‘‘ Pan- 
flex’’ wheels are as good as, if not better 
than, pneumatics. | 

Again, as regards skidding, when the sur- 
face of the road is in a slimy condition, 
pneumatic tyres, as is well known, require to 
be protected against their tendency to skid by 
arming them with some device, such as a 
studded band or a chain. In the case of the 
‘‘ Panflex ” wheels such a need is by no means 
so quickly felt since, under all ordinary con- 
ditions, the deep transverse cuts are found to 
be a sufficient preventative against the ten- 
dency to skid, reduced as this is by the action 
of the springs. But should the conditions be 
such that even this is not effective, then, 
owing to the smaller proportion of time during 


which ‘‘ Panflex’’ wheels need such pro- 
tection, some detachable form of non-skid 
device, such as a chain, which can be 


carried in the vehicle, and is only puton to 
the wheel when the state of the road requires 
it, would be found most suitable, 


THE FITTING OF “ Dannie WHEELS TO 
VEHICLES. 


To adopt a set of ‘‘ Panflex’’ wheels to a 
vehicle already fitted with ordinary wheels and 
any description of tyre, it is only necessary to 
reduce the diameter of the wood centres by 
cutting the spokes and by providing new 
wooden felloes having a groove in their outer 
circumference, and around which two steel. 
bands are shrunk on, as previously described. 

The rim complete and the spring members. 
which are made accurately in standard sizes; 
with the springs of a strength suitable to the: 
range of weight of a vehicle, light, and whem 
fully loaded, can then be procured, when the 
fitting together of these parts may be effected 
in a couple of hours by any experienced coach- 
builder after he has procured the necessary 
parts. 

Fig. 13 shows the Daimler car fitted with the 
wheels already described, which have now 
run about 4,000 miles with satisfactory results. 

This is one of several cars which have 
been similarly provided, including a Crossley 
landaulette which has run about 2,000 miles 
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since it was fitted with Panflex wheels, and is 
in every-day use at the present time. There is 
also a taxi-cab which is now running in the 
ordinary way of business in the London streets, 
and has recently completed its 1,600th mile, 
having given entire satisfaction not only to the 
numerous drivers who have taken it out, but 
also to the fares they have carried. A careful 
inspection of these wheels has revealed 
scarcely any signs of wear in the rubber 
tyre, and nothing appreciable in the pads. 
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cost of upkeep of the ‘‘ Panflex’’ wheel as: 
described, and that of an ordinary pneumatic 
tyred wheel. The type of wheel to which this- 
diagram applies is that of a heavy touring car, 
and it is assumed that such acar will make, in 
ordinary service, journeys amounting to 5,000 
miles per annum. 

It is known that the average life of a set of 
pneumatic tyres, even with the most careful 
driving, does not exceed 3,000 miles; but, so 
far as I know, no maker has yet been found to 


FIG. 13. 


As this cab is taken out and treated side 
by side with the others belonging to the 
same company, fears were expressed by 
some of the drivers as to the possibility of its 
skidding, and a non-skid chain has accord- 
ingly been provided. Up to now, however, 
in spite of some exceedingly unfavourable 
weather, this chain has not once been put into 
service. On the contrary, the drivers have 
gained such confidence in the reliability of the 
wheels that they observe no greater precautions 
in running them than have been customary 
when using pneumatic tyres. 


COST OF MAINTENANCE OF TYRES. 
Fig. 14 gives a diagram illustrating the 


guarantee this endurance. Onthe other hand, 
makers can be found to guarantee the life of 
a solid tyre up to 10,000 miles, and it 1s. 
probable that the endurance of such a tyre 
will be still greater.when fitted to a ‘‘ Panflex ”’ 
wheel. . 

The cost of each pneumatic tyre to carry a 
vehicle such as has been described for 3,000. 
miles will be not less than £16, while the 
‘“ Panflex’’ wheel can be sold commercially 
for £30. There is, therefore, a difference of 
414 per wheel, or, if we take the average life 
of a car as seven years, an annual deprecia- 
tion of £2 per wheel, which has to be liquidated 
by the reduced cost of repairs. Out of the £30- 
for the spring wheel, about £10 is the cost of 
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the renewable portion, namely, the solid rubber 
tyre, and an occasional rubber pad; the re- 
mainder is part of the car, and, being as 
indestructible as the other parts, is subject 
only to the same amount of depreciation. 

The diagram, Fig. 14, illustrates the total 
expenditure upon tyres for a car of the above- 
mentioned type, and upon the basis above 
given. Inthe line representing the pneumatic 
tyres, the first vertical step shows the cost of a 
complete set including one spare tyre and rim ; 
the subsequent steps represent the addition of a 
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amount expended upon the pneumatic tyres of 
a car has been £813, that upon a set of 
‘* Panflex’’ wheels has been only £248, or an 
economy of £565. It may, therefore, be said 
that for motor cars doing a fair annual mileage 
the cost of tyre maintenance can be reduced 
to one-third by the adoption of spring wheels 
made on the principles which have been 
described. 

In the case of a light car weighing about 
one ton, the cost per wheel may be taken as 
being £20, of which the renewable portion 


set of tyres every 3,000 miles. Corresponding costs £6. When these figures are substituted 
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steps are shown for the Panflex wheel, but here 
the renewal of tyres only takes place every 
10,000 miles, and it is not necessary to include 
a spare tyre in the initial cost. The inclination 
of the nearly horizontal lines represents the 
continuous charge for interest and depreciation 
upon the non-wearing parts in each case, viz., 
with Panflex wheel of the metallic portions ; 
and with the pneumatic wheel of the spare 
tyre and rim which it is customary to carry. 
It is seen that the extra initial cost is regained 
by the time the ‘‘ Panflex’’ wheel has run a 
distance equal to the life of one set of pneu- 
matic tyres, that is about seven months; and 
that at the end of the seventh year, while the 


for those made use of for the construction of 
the diagram, it is found that such a car would 
pay for itself after 5,000 miles, or in one year’s 
time, but if the car were to run a sufficiently 
large mileage, the comparison would be as 
favourable as in the case of the heavier car. 
An actual case in which this does occur is 
that shown by the diagram, Fig. 15, which re- 
presents a taxi-cab running under conditions 
which are known to be very near to those 
actually existing in London. Here it is seen 
that the capital is regained in a little more 
than half a year, and that there isa subsequent 
profit, which in the average life of the cab, 
estimated at five years, will reach about £500, 
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a sum whicll is nearly sufficient to purchase two 
new cabs. 

As this economy, and that already mentioned 
for the heavy car, represents a yearly return 
upon the heavy first cost of respectively 125 
and 80 per cent., it appears that from the 
user’s poirt of view, made according to the 
principles explained, a set of wheels would be 
an exceedingly good investment. 

As the figure of 3,000 miles for the life of 
a pneumatic tyre, and that of 5,000 for the 
number of miles run per annum, are assump- 


FIG. 16. 
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tions which may or may not be realised in 
practice, I have added two other diagrams 
which show the effect of variations in these 
figures. 

Fig. 16 shows the effect of a greater or 
less mileage run per annum. Here the lines 
marked 5,000 are the same as those given on 
Diagram No. 13, but are drawn straight in- 
stead of stepped, and to them are added others 
representing mileages from 750 to 10,000 ; from 
these it is seen that the advantage of the 
“ Panflex ’’ wheel over the pneumatic tyre con- 
tinues, although the mileage be substantially 
reduced, and does not entirely disappear until 
this becomes no more than 750 miles per 
annum. 

Fig. 17 shows the cost of tyre maintenance 


for the heavy car when running 5,000 miles” 
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400 


57 


per annum, on the supposition that the life of 
the pneumatic tyres is anything between 1,000 
and 10,000 miles, and it is seen that the 
latter durability has to be reached before the 
economy of the ‘‘ Panflex’’ wheel entirely dis- 
appears. 


ADVANTAGES POSSESSED BY THE 
‘¢ PANFLEX ” WHEEL. 
The advantages possessed by the ‘‘ Panflex’’ 
wheel may be stated as follows :— 
Entire freedom from puncture and the visi- 
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bility of all perishable parts, so that ample 
notice is given of the need of renewal, and 
consequently no sudden breakdown or rupture 
can occur as is the case with pneumatic tyres, 
which have in numerous cases led to fatal 
results. The greater resiliency compared with 
that of a pneumatic tyre. A very efficient. 
spring driveand resiliency to side shocks, which 
not only render the motion easy to the occu- 
pants of the vehicle,! but also save the machi- 
nery from the destructive effects of sudden jolts. 
Silent running at all speeds and on all roads.. 
There are no metal studs in the treads, and, 
as the surface resting on the road is less than: 
that of a pneumatic tyre, the ‘‘ Panflex’” 
wheel is less inclined than the latter to cause 
the destruction of the road. A practically 
perfect non-skid. Low cost of maintenance. 
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Consumption of petrol the same as with 
pneumatic tyres, although the weight of the 
wheelis greater. Absence of layers of canvas 
in the rubber, and consequent absence of 
deterioration when out of use. Suitability for 
vehicles of any weight up to the heaviest. 


CONCLUSION. 


In conclusion, I would expiain that in pre- 
paring the paper I have just read, I have in 
the first instance endeavoured to trace the 
development of resilient wheels for vehicles, 
and concluded by giving a description of a 
form of wheel to the perfecting of which I 
have devoted considerable attention. 

It has, of course, been impossible within the 
scope of this paper to do more than give an 
outline of the evolution of resilent wheels, and 
merely to state the conclusions arrived at by 
myself after muchthoughtand numerous experi- 
ments, which I hope may have been of interest 
to those present. I have also endeavoured 
not to make the paper inordinately long, for I 
felt that, as there are so many engaged at the 
present time in seeking to improve resilient 
wheels, there are doubtless some here to-night 
who would be disposed to communicate their 
views on this most important subject for the 
benefit of those present. 

I hope that this may be the case, and that 
the result will be that more reliable and less 
costly resilient wheels for vehicles may be in- 
troduced, which would enable a larger number 
of persons to become the owners of motor 
vehicles, and thereby improve the trade. _ 

Finally, I wish to add that I have been most 
ably assisted in these complicated and lengthy 
Investigations, by my son, Mr. A. D. C. 
Parsons, and my chief assistant, Mr. A. Honey- 
sett, Associate Members of the Institution of 
Civil Engineers. 


DISCUSSION. 


Colonel R. E. B. CROMPTON, C.B., in opening the 
discussion, congratulated the author on bis interest- 
ing paper on a subject which was of very great im- 
portance at the present time, on account ot the rapid 
transit which existed everywhere, necessitating 
more silent and resilient wheels than had hitherto 
been employed. He wished, however, to take ex- 
ception to the title of the paper. For years past in 
the Law Courts the word “ resilient’ had been used 
to mean something different from springy, springy 
designating the slower action of metal springs, and 
resilience the very rapid action obtained from air- 
filled tyres. He did not think the author could claim 


which prevented the destruction of the springs. 
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that his wheel was a resilient wheel, although it was 
undoubtedly a new form of spring wheel. During the 
past forty years he had delivered many lectures on 
road vehicles and wheels, and taken part in many dis- 
cussions on them, and he could never recollect a time 
when he had addressed a meeting that a spring wheel 
had not been exhibited by someone. In 1876, when 
he was using Thomson’s gigantic tyres, 44 in. thick, 
on the early road engines, his head draughtsman, 
a man named Bremmé, invented a spring wheel. He 
believed Bremmé eventually went into a lunatic 
asylum as a result of it, and his wheel did not succeed. 
Since then innumerable wheels had been patented, 
but none of them had succeeded, and the question 
now was whether the author’s wheel had any better 
chance of success. He had attended the meeting in 
the hopes of seeing a real step in advance, but he was 
afraid that most of what the author had done had 
been tried many times during the past forty years. 
There were many reasons why that should be 
so. In the first place, metallic springs of the 
radial form had been tried, and failure began 
to take place after a certain number of thou- 
sand miles of running. lt did not occur up to 
10,000 or 15,000 miles, but subsequently the springs 
broke down rapidly, owing to causes which, now that 
more was known about steel, were very well under- 
stood. Spiral springs or volute springs could not be 
well tempered : the cooling actions were irregular. 
The micrographic study of steel had shown what took 
place. There were unequal stresses on the two sides 
of the bar forming the spiral, with the result that dis- 
integration eventually took place. Of course there 
were exceptions. No doubt in many cases spiral and 
volute springs lightly stressed had stood for con- 
siderable periods, but in no case had they ever 
approached the durability claimed by the author. 
Plate springs behaved in an entirely different 
way. The superimposed laminz introduced effects 
which were comparable to the hysteresis which 
electrical men knew had a damping action, and 
The 
best spring wheels that had been tried had, he believed, 
had plate. springs in them, But in all cases the 
main difficulty had been the wear that took place 
somewhere. The author made light of the wear that 
occurred on the rubber pads. He assured Mr. Parsons 
that the wear had not been experienced yet because 
the wheels. had not been run long enough. Four or 
five thousand miles was nothing, as the defects did 
not appear until over 10,000 miles had been run, and 
then it would be found that the wear was very sudden, 
and the renewal of the pads became a serious ques- ` 
tion. The autbor had also forgotten such things as 
gashings in the solid tyres. It was perfectly true that 
solid tyres would run a very long time on London | 
streets, but when they were driven at night 
over newly-metalled country roads solid tyres might 
be destroyed as rapidly as a set of pneumatic 
tyres. While they were less costly than pneumatic 
tyres they were not very cheap. The Sirdar tyres 
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-cost considerably more than the ordinary price of. 
rubber for solid tyres. He also noticed that the 
author used tyres containing transverse cuts. ` Very 
great resilience was obtained out of the room thereby 
given for tbe rubber to expand as it came on to the 
road, and it was not fair to attempt to obtain resili- 
-ence partly through the Sirdar tyres. As a matter 
of fact he doubted very much whether the author 
would find that he obtained a saving in maintenance. 
‘One benefit, however, would be obtained, viz., that 
the car would not be hung up on the road, 
and the journey delayed on acccount of the 
puncturing or deflating of the pneumatic tyre. 
The author must be aware that there were a great 
‘many methods by~which that difficulty was now 
being met. The filling which was prophesied by the 
late R. W. Thomson, to whom they owed every- 
thing connected with resilient wheels, was on the 
market. Thomson prophesied one day that spongy 
rubber, or a spongy material full of air cells, would 
be found which was very resilient, and which at the 
‘Same time would be cheap. Such a material had 
‘now been thoroughly tested over a great many 
thousands of miles of running, and would soon be on 
the market on a large scale, so that everybody who 
wished to have such wheels would get results from 
them as good as from pneumatics; but there 
would be no puncturing on the roads, because 
it was quite impossible for tyres filled with 
air cells to give up their elasticity owing to the escape 
of air. He was alluding to the very beautiful dis- 
-covery of a German chemist and an Englishman of 
tanned gelatin, into which air had been injected, 
-and afterwards subjected to a tanning process, so that 
*t looked like spongy leather. By that invention one 
of the annoying things connected with tyres had been 
overcome, and it also possessed the advantage that it 


was cheap, the material being about one-third the . 


-cost of rubber. With regard to the author’s table 
showing the cost of his system compared with the 
cost of the taxi-cab system, it was quite impossible to 
make a comparison in cases of pleasure cars, which 


were driven in such extraordinarily irregular ways.. 


He entirely demurred to the life of 3,000 miles. 
suggested by the author. Personally, he had run a 
set of pneumatic tyres on a light car 9,000 miles 
after having it re-treaded. He-knew as a fact that 
the real cost of running taxi-cabs was £110 a year 
for a 20,000 miles run, which worked out at 1°3d. 
per mile. That figure exactly coittcided with the 
figure given for the Panflex wheel: z.e., the contract 
-cost at which tyres were now supplied for taxi-cabs 
was very similar to the author’s lower curve, so that 
the saving claimed was non-existent. A spring wheel 
very closely resembling the author’s had been on the 
market for a long time, only the steel springs were 
replaced. by short transverse lengths of rubber, which 


were cut off into lenghths of about three inches, and. 
' packed between the two rims of the wheel. It was. 


“known as Oswald Cook’s wheel. Cook, unfortu- 
: nately, was a poor man, who had not been 
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able to develop his invention largely, but 
several of the large users in London had tried 
it over many thousands of miles. The cost con- 
nected with it was in renewing the outer rubber 
rim, and some of the larger rubber tubes. It was, 
however, a lighter wheel than the author’s, and much 
cheaper. On his advice, he believed Mr. Cook had 
entered into a contract with various commercial users, 
at a price considerably lower than the taxi-cab com- 
pany obtained, namely, ‘8d. as against 1°3d. per mile. 
If it were multiplied by 20,000, it gave a figure very 
much lower than for the Panflex wheel. As far as he 
could see, Cook’s wheel was the only spring wheel 
which had had a commercial success. The South 
Metropolitan Gas Company had fitted several of 
their vehicles with that, and spoke very highly 
of the results, and it was only because Cook had 
not the means to push that the wheel had not 


been heard more of. He had had spring 
wheels by the duzen brought to his office. Some 
days ago a gentleman named Reekie showed 


him a spiral spring wheel very closely resembling the 
author’s. But all such wheels possessed the same 
difficulty, namely, the wear on the outer side of the 
rubber or the ends of the springs which did not show 
until 10,000 or 12,000 miles had been run. Thirty- 
five years ago Mr. Muirhead and himself spent a 
greal deal of time and money on the subject, but 
found that it was absolutely impossible to stop the 
wear in spring wheels, and therefore abandoned their 
project. He was sorry to be so discouraging, but he 
did not think the author had introduced any new 
point which made him anticipate that, in the present 
instance, the extremely long life which Mr. Parsons 
hoped for in the case of his wheel would be obtained. 


Mr. RICHARD MUIRHEAD, in corroborating Colonel 
Crompton’s remarks, said he had never yet known a 


spring steel wheel which lasted beyond the experi- 


mental stage, but at the same time he would be 
exceedingly pleased if the author’s wheel could be 
made a commercial success. The arrangement for 
accommodating the creep of the wheel was very 
ingenious, and so tar as the experimental stage was 
concerned got over the difficulty very well. Engineers 
nowadays did not know what creep really meant, 
because it was such a small matter compared with 
what it was in days gone by. At the time he 
alluded to,.the creep was so excessive owing to the 
bulging of the tyre that a space sometimes existed 
in front of the wheel, in fast running sufficient for a man 
to crawl through, with the result that an immense 
amount of rubber was continually surging back over 
the top of the wheel, causing considerable friction. 


Mr. W. M. MorbDeEy said he was very much 
surprised to hear the tone adopted by Colonel 
Crompton, but he was sure no one would be more 
happy than Colonel Crompton when the time came 
to congratulate the author on the demonstration of his 
successful invention, which he believed would take 


60 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


place within the next two or three years. The author’s 
spring wheel was a new departure in more ways than 
one, particularly the effect of the walking action in 
relieving the strain on the springs. The author first 
made an historical, then a physical research to 
find out the causes of the trouble, and then set 
to work to apply the engineering knowledge he 
had gained in a long professional life to removing 
those causes of trouble, and he should be very 
much surprised to find that he had not succeeded. If 
the wheel seemed complicated, so was a watch or a 
horse, both of which worked well. Colonel Crompton 
had alluded to the hysteresis of the springs, but the 
answer to that objection was that they were very 
large springs, and the hysteresis in steel was nothing 
like as great as the ‘hysteresis in rubber. Rubber 
when compressed, expanded again slowly, the energy 
being lost as heat. The heating was due more to 
hysteresis of the rubber than to friction with the 
road. It was interesting to hear that the consump- 
tion of petrol was no greater on a car fitted with 
the author’s wheels, although the weight was 
larger. That must follow, because if the views 
he had expressed as to the Josses which took 
place were right, there must be less hysteresis 
loss and less internal friction loss, and therefore the 
car must be more efficient. He would expect to 
find that the saving would amount to more than 
enough to carry the extra weight without extra fuel. 
Nothing had been said in the paper about the dust 
caused by cars. One of the curses of the introduc- 
tion of motor-cars was that they had made the green 
and pleasant land of England very uncomfortable to 
people who liked a quiet and clean life. It would 
be interesting to know whether the author’s wheel 
would in any way lessen that evil. He thought it would, 
if only because the tyre did not contain the studs 
which were now seen on some tyres resembling milling- 
cutters more than anything else. Motorists always 
said that the horses wore the roads by the hammering 
of their hoofs, and that motors only scattered it, but 
after making many observations he was satisfied 
that enormous wear was caused by the wheels of 
heavy-powered cars, particularly those with tyres of 
the milling-cutter description. He congratulated 
the author on a real advance. T 


Mr. Orıver R. H. Bury (General Manager of 
the Great Northern Railway), in reply to Colonel 
Crompton’s objection to the use by the author of the 
word resilient in the title of the paper, thought it did 
not matter much what the paper or the wheel was 
called. The only question was whether it was or was 
not resilient. He had had the pleasure of riding in 
two cars fitted with the author’s wheels, in one of 
them over an exceedingly rough road in Wales, and, 
with the exception of one occasion, when the car 
jumped a tree, he could hardly feel any unevenness in 
the road, and the car ran a great deal more smoothly 
than a car fitted with ordinary pneumatic tyres. 


The Great Northern Company had 3,000 horses doing 
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carting work, and he had tried to get contracts with 
some of the taxi companies to undertake that class of 
work, but it was impossible to get a satisfactory 
price owing to the tyre trouble. As long as the 
pneumatic tyre cost what it did to-day it was not a 
commercial proposition for the manager of a railway 
to adopt it for ordinary carting purposes in London.. 
Something else, therefore, must be tried. It was 
not sufficient to say that because spring wheels- 
were tried 40 years ago, and subsequently by 


many people, and had proved a failure, that 
they never would be successful. He knew one 
excellent mechanical engineer who had im 


many of his designs discarded laminated springs. 
and put in springs similar to those used by the author.. 
Nothing could be more sevére than the strain which 
came on a carriage or a locomotive spring in a train. 
travelling at a high rate of speed, and it was not diff- 
cult to ascertain the number of blows they received 
in the course of their life. Once the mileage of the- 
engine or car and the number of knocks the springs. 
received per mile were known, the result could be- 
accurately obtained. He congratulated the author 
on his paper, and he hoped it might lead to the- 
adoption of the wheel in the commercial world. 


Mr. J. SHAW said that after a number of 
years experience of both pneumatic and solid 
tyres there could be no doubt that the trouble: 
and risk of puncture and the expense of maintenance 
was a great disadvantage. The pneumatic tyre was 
invented 21 years ago for use on cycles, but prac- 
tically the same tyre strengthened to with- 
stand the enormous strains which were put upon: 
it, was used for motor cars, some of which 
weighed over two tons. Practically nothing had't 
been done during that time to improve it. The tread 
had been strengthened, but that simply meant that 
the breaking point was a little lower down on the- 
side. There was not the slightest doubt that to gain: 
a really reliable resilient wheel some method other- 
than the pneumatic tyre must be adopted, and the 
author’s wheel seemed to have many advantages over 
a number of spring wheels which had hitherto been- 
used. He was able to speak of the relative values of © 
plate and spiral springs for railway work, having 
bad a large number under his control; and after 
seven years’ experience of one particular class of 
stock he was able to say he did not believe: 
they had experienced one breakage of a spiral 
spring wheel, whereas he kept a pair of blacksmiths 
steadily going re-setting plate springs, and re-- 
pairing broken ones. There could be no doubt 
that the adoption of the spiral spring was a great 
advantage over the plate springs which had hitherto. 
been tried. With regard to the relative cost of pneu- 
matic and spring wheels, it appeared to him that: 
even assuming the life of the spring members was. 
only 12,000 miles, he doubted whether it would cost. 
as much to maintain them as pneumatic tyres, while- 
the additional advantage -would be obtained of: 
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no tyre troubles being experienced on the road. He 
believed a much larger number of people would use 
motor-cars if they could be satisfied that trouble 
‘would not be experienced on the roadside with 
tyres, particularly by those people who pre- 
ferred to drive their own cars. He thought from 
the experience which had been gained of the author’s 
wheel there was every indication that there was no 
‘Serious defect in it, because some of the cars fitted 
with the wheel had been running for some time, and 
if there had been any serious defect either in con- 
struction or design some fault would have developed 
‘before now. 


Mr. B. E. DUNBAR KILBURN thought it was 
important to compare the author’s wheel with solid 
tyres, which, even from the financial side had, in 
-certain classes of heavy work, where the speed was 
not excessive, given satisfactory results. From a 
purely commercial point of view, the author’s dia- 
grams were, in his opinion, hardly a fair comparison 
of the results of the resilient wheel with the latest 
‘forms of solid tyres. 


Mr. A. R. SENNETT considered that the author 
had read his paper too soon, because if he had waited 
‘until his wheels had run ten thousand miles, many of 


the criticisms which had been raised would have been ` 


-answered by such experience. He was very disap- 
pointed to hear such an authority as Colonel Crompton 
speak so despondently. Everyone who knew that 
„gentleman was aware how deeply he had at heart all 
, problems connected with road locomotion, and that he 
‘would not wilfully throw cold water on the author’s 
work. An important point to bear-in mind was that 
‘the audience did not know whether the wheels of 
-which Colonel Compton had experience were stressed 
-so lightly as Mr. Parson’s wheel. He gathered from 
rthe paper that the stresses were a very long way re- 
«mote from the elastic limit, and obviously the life of the 
‘springs would be proportional to the distance the 
“stresses were away from the elastic limit. It would 
‘be of interest if the author would state the cost of the 
«renewals which were likely to take place after 10,000 
-Or 15,000 miles. He thought the author was acting 
against his own interests if he assumed that solid 
‘rubber tyres would only run the same mileage 
-on spring supports as upon a solid wheel. Per- 
sonally he was inclined to think that in London 
rthe life of a solid tyre would be practically doubled 
‘by being carried upon a resilient frame. It would be 
-of interest, he thought, if Mr. Parsons stated the 
relative weight of his wheel and of an ordinary 
, pneumatic tyred wheel. 


Mr. ARCHIBALD SHARP briefly endorsed the criti- 
~cisms which Colonel Crompton had made. 


The CHAIRMAN, in proposing a very hearty vote 
-of thanks to Mr. Parsons for his able paper, said 
‘that mechanical traction was becoming more and 
more connected with the life of civilised nations. 


‘Bearing in mind the cost of pneumatic 


almost national importance. 
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In a very short time since their introduction 
mechanically-drawn vehicles outnumbered in many 
streets horse-drawn vehicles, while in the very 
early future the proportion would be still larger. 
tyres 
compared with the total cost of running a car, 
it was evident that anything which tended towards 
the cheapening of tyre expenses became a matter of 
The discussion had 
shown that the motor experts, like doctors and 
lawyers, were not always in agreement among them- 
selves, but he was quite certain all would agree that 
whatever Colonel Crompton said conveyed his honest 
and unbiassed opinion as the result of his experience 
up to the present time. But the Chairman did not 


see why there should be any finality in the design 


of wheels and motor-cars, and the author, who 


= was a scientific man of high repute, had done an 


enormous amount of painstaking experimental work 


on the subject which must commend itself to all 


scientific men. He (the Chairman) was not sufficiently 
an expert on the subject to express a definite opinion 
on the matters which had been in controversy, but 
he could see that there were two essential features, 
which the author claimed in his paper, the first 
being the low limit of stress within the elastic 
limit of the material—steel; and, secondly, that 
the springs, instead of being attached in the way 
which had been usual up tothe present time, were 
attached by a new arrangement, which the author 
claimed, got rid of much of the strain on spring wheels 
which had hitherto been found to be so great a draw- 
back. From his own experience he had found that 
about one-quarter of the running expenses of his 
motor-car was due to tyres, and if that amount could 
be seriously reduced people might then be able 
to bear with more equanimity the taxes which 
they were threatened with in the Budget, which 
was now defunct. Financial burdens were being 
placed on mechanical traction in a very short- 
sighted manner. People had got the idea in 
their minds that mechanical traction was only a 
kind of pastime of the rich, and that the one idea 


of rich people was to be whirled about the roads 


to amuse themselves. That, perhaps, was the case 
when motor traction was new, and he remembered 
that in its early days he used to go out for a ride in 
his car for the mere pleasure of the locomotion itself. 
But he never thought of doing such a thing at the 
present time; he simply considered his motor as a 
means of getting from place to place. The motor 
was now almost a necessity, not only to every 
trade but every profession, being of extreme utility 
in saving business and professional men’s time; 


while very often matters of life and death depended 


upon speed. It was therefore a mistaken idea to 
put taxes and burdens on mechanical traction which 
were in any way disproportionate to what it ought 
fairly to bear. 


The resolution ot thanks was then caaried unan 
mously, | 
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Mr. PARSONS, in 
audience for the kind manner in which they had 
received his paper, said that although Colonel Cromp- 
ton had made some trenchant criticisms on it, he 
thought that when he came to consider the matter 
carefully he would alter his opinion in many respects. 
Colonel Crompton rather seemed to think that because 
individuals had unsuccessfully tried to manufacture 
resilient wheels in the past 40 years they ought to be 
given up as a bad job, as was the case in France. But 
Englishman were, he thought, possibly more inclined 
to endeavour to overcome failures than Frenchmen, 
and there was still a very good field for the production 
of a reliable spring wheel which was able to compete 
with pneumatic tyres. Colonel Crompton seemed to 
think that it was impossible to make reliable springs. 


If reference was made to the spring wheels of which | 


particulars were given in the Patent Office Library, 
it would be found that springs had been put into the 
wheels which any man with scientific knowledge 
knew would not last any appreciable time; they had 
been stressed far beyond their elastic limit. But, as 
Mr. Sennett had stated, the springs in the Panflex 
wheel could not be stressed anywhere near the elastic 
limit. It was well known that in railway work spiral 
‘springs were used in the bogies of corridor cars, 
which were continually going up and down. He 
was a locomotive manufacturer for many years, 
and he knew that spiral springs lasted a very 
long time. Those railway springs were carefully 
calculated so that they did not go up to anywhere 
near their elastic limit, and the springs in his resilient 
wheel were designed in exactly the same way. They 
had been tested up to 4,000 or 5,000 miles, and had 
not given out, and that, he thought, was an answer 
to Colonel Crompton’s extremely dark prognostica- 
tions. With regard to the filling of tyres, some- 
thing had been said about an elastic filling being put 
into the tyre. All scientific people knew there was 
no such thing as an elastic fluid; it did not exist in 
Nature. Elastes was not an elastic fluid. 
fluid which changed its shape. Nor was rubber an 
elastic substance. It was a substance which changed 
its shape, and in that way gave resiliency. Any elastic 
filling must of necessity consist largely of cells filled 
with air, and the permanency of any such sub- 
stance was very doubtful. The figures he had given 
with regard to the taxi-cabs were based on in- 
formation he obtained from a company which owned 
1,700 taxi-cabs, and the figures were worked out from 
that information, based, he presumed, on the present 
cost of rubber. If the price changed and alterations 
‘took place the diagrams would necessarily have to be 
‘altered. With regard to the weight of the wheels, fora 
large touring car they were 100 lbs. per wheel heavier 
than pneumatic tyres, equal to 400 lbs. per car, yet the 
consumption of petrol wasnomore. There were many 
details of the wheel other than those he had mentioned 
which were absolutely new, and which did not exist in 
the Patent Office records. He very carefully ascertained 
that was the case before beginning to make the wheels. 


reply, after .thanking the © 


It wasa 
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THE RUBY MINES OF BURMA. 


It is from the mines of the Mongok Valley ir 
Burma that all the great rubies of the world are- 
drawn. There are four principal mines in the Mongok 
Valley, in each of which modern tools and machinery 
are used to facilitate the proper examination of 
a large amount of byon, or ruby-bearing clay, each | 
day. In adjacent valleys the Burmans still prosecute 
their searches in the old way, digging and washing by 
hand labour, but often with astonishing results. In 
the large workings the system is reduced to a science, 
with corresponding results. The work is continued 
day and night. The byon is extracted by the open 
quarry method of removing all the surface down to- 
the ruby-bearing clay, which is then dug up, carried. 
to the steam cleansing mills, washed, passed through 
the sieves, and then examined for rubies and spinels. 
The byon stretches almost everywhere along the 
Mongok Valley, and wherever this rich, old-gold, 
crumbling clay exists rubies are to be found. The 
name ruby is applied by lapidaries and jewellers to 
two distinct minerals, the true or Oriental ruby, and 
the spinel ruby, wbich differs from “the true Oriental’ 
ruby by containing a considerable percentage of mag— 
nesia, with traces of chromium and iron oxide. In 
hardness it is also inferior to the true ruby, of which 
it is a constant associate, and for which it is frequently 
mistaken. Except in a few rare cases, the expert 
can readily distinguish between the two. At the 
mines the separation of the rubies from the spinels. 
is, according to the United States Consul at Ran- 
goon, made to a certainty by the use of the dichrois- 
cope. The stone is placed in the instrument sò- 
that a ray of light passes through it, and it is. 
polarised. Thé true ruby shows a pure red ray, 
while the spinel shows a slight tinge of blue 
with the red. There are a few really magnifi- 
cent spinels in existence. Notwithstanding the fact 
that the mines in the Mongok Valley have produced 
practically all the rubies of ancient and modern times, 
it is difficult to learn how long these mines have - 
been in operation, as it was always the policy of the 
Burmese kings to keep them as mysterious and 
secluded as possible; but mines were in operation. 
for a long time previous to 1600. Perhaps no other 
place in India shows such abundant evidence of © 
prosperity as Mongok. At one mine alone about 
1,400 tons of byon are washed daily during the 
busiest seasons, with resulting prosperity to the: 
population. The mining interests have been most 
considerate of the welfare of the people of Mongok, 
as the town has good roads, an excellent water 
supply and drainage system, and is well policed. In 
short, Mongok is one of the healthiest and most 
prosperous towns in all Burma. As the town is 
situated on ground which contains rubies, the mining ` 


| operations are gradually encroaching on the residential 


and business quarters. Whenever a house or street 
of houses is destroyed, to prepare the way for mining 
operations, far better quarters are provided for the 
occupants at the other end of the town, so that old 
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-Mongok is a doomed place, as there are rubies every- 
where within its limits, and in a comparatively short 
time the entire town will have been removed to the 
new site. In Burma itself the market for gems is 
surprisingly large, with a very steady demand. As 
the Indian places his surplus cash ih gold and silver 
ornaments, so the Burman is inclined to invest his 
savings in rubies and diamonds, which may be readily 
realised upon in time of financial stress. The ruby 
industry in Burma has been productive during recent 
years. The yield of rubies, including small quantities 
of sapphire and spinel, amounted to 334,535 carats 
in 1907, compared with 326,855 carats in 1906, 
Practically the entire export is to Great Britain. 


THE PORT OF PARA. 


Pará owes its importance to the fact that it is 
situated at the only navigable mouth of the Amazon. 
This means that the produce of an area comprising 
2,722,000 square miles passes through the port. 
Between Pará and Manaos, 1,000 miles up the 
Amazon, over 100 large river steamers regularly ply, 
while the small steamers, tugs, and craft of all descrip- 
tions are almost numberless. About 1C0,000,000 
dollars worth of crude rubber is disposed of at Para 
every year ; it is estimated that in the States of Para 
and the Amazonas, and the federal territory of Acre, 
there are close to the water’s edge 10,000,000 trees of 
the valuable Hevea Brasiliensis variety, and that the 
yield of these, if properly managed, will steadily 
increase. In addition to this, Para is the port for the 
trans- Andean portions of Peru, Bolivia, and Ecuador, 
some of the richest regions of the world in minerals, 
timber, and rubber. 

With this immense volume of trade it will be seen 
that a deep sea port is absolutely necessary to 
Para. The town is 65 miles from the open sea, but 
the deep water reaches to within three or four miles 
of the city. Hitherto the trade of the town has 
been carried on by an expensive and troublesome 
system of lighterage, but about six years ago the 
federal government decided that the construction of 
an up-to-date harbour could no longer be delayed, 
and after careful preliminary investigations they 
entered into a contract with an American company, 
organised as the Port of Pará Company, to construct 
the port. The work was begun over a year ago, and 
some interesting particulars of it are given by Mr. 
David F. St. Clair in the Engineering Magazine. 
The principal features of the plan are three quay 
walls, the first, 3,280 feet long, with a depth of water 
of 303 feet, for ocean-going vessels; the second, 
1,640 feet long, with a depth of 10 feet, for Amazon 
River boats, and the third, 3,875 feet, with shallow 
water, for small craft. 

“ The general process of construction,” writes Mr. 
St. Clair, ‘‘is as follows :—A trench is dredged 
(by bucket dredger) in the hard clay to receive 


the riprap stone for the foundation, about a metre 
in thickness. Divers level off this stone. Rail- 
road rails are then laid on each side of the trunk 
on the riprap, at the proposed elevation of the 
upper surface of the stone. Other rails are moved 
along these rails lengthwise of the wall, and the 
stone is brought to the under side of the rails, or 
moving templates, across the entire width of the base 
of the wall. Blocks are then brought forward by the 
goliath, and, by the help of divers, are placed in 
proper position on the riprap foundation. A ‘top- 
ping crane’ follows, and brings the wall up to the 
coping level. The space between the quay wall and 
the shore will be filled in with sand dredged by 
suction from a shoal in front of the port and ware- 
houses.”’ 

The quays will be amply provided with fireproof 
warehouses, and when the port is completed it will 
be equal in point of facilities to any in the world. 

The chief engineer is M. L. Quellenec, chief engi- 
neer of the Ponts et Chaussées of France, and 
consulting engineer of the Suez Canal. The consult- 
ing engineer is Mr. Corthell. Messrs. S. Pearson 
and Son, Limited, of London, are the contractors for 
the substructure, dredging, and filling, and Messrs. 
Schneider et Cie, of Paris, for the superstructure and 
facilities for operating the port. 


HOME INDUSTRIES. 


The Miners’ (Hight Hours) Act.—It is now five 
months since the Miners’ (Eight Hours) Act came 
into operation, and though it is too soon to express 
a confident opinion as to its effect upon the coal in- 
dustry of the country, it has been sufficiently long in 
operation to afford some indication of what that 
result is likely to be. If the facts given by a 
correspondent of Zhe Times (November 26th) may 
be relied upon, as no doubt they can be, it would 
seem that the apprehensions of those who held that 
the Act would seriously prejudice the industry, are 
likely, at any rate in some measure, to be fulfilled. 
The authority in question takes the South Wales 
coalfield. Prior to the Act coming into force, the 
average time, bank to bank, for all persons employed 
underground was 9 hours 46 minutes, as compared 
with an average of 8 hours 43 minutes for the rest of 
the country, excluding Lancashire, while in Cardiff 
steam coal collieries, both hewers and day-men re- 
mained for 104 hours in the pits on the four days of 
full working each week. During the three years, 
1903-5, the output of the district averaged forty-three 
million tons, and its total export trade about twenty- 
eight millions. In the following three years, the 
annual production was nearly 14 per cent. greater, 
and the average export trade over I7 per cent. 
The: recent depression naturally checked the rate 
of growth, but up to the end of May last both 
outputs and exports were greater than they were 
in the corresponding’ period of last year, and 
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there was ground for the belief that the returns for 
the year would, under normal conditions, exceed 
those for 1908. But it is now practically certain 
that the close of the year will show a heavy falling 
off both in production and in trade. Talking the exe 
ports in tons for Cardiff, Newport, Swansea, and 
Port Talbot, for the four months ended Oct. last, 
and those for the corresponding period in 1908, they 
show an actual loss of 6*5 per cent. and a decrease of 
1'5 per cent. in the total foreign and bunker exports 
of the United Kingdom. During the first six months 
of the year the coal trade of the Bristol Channel 


showed a total increase for the four ports named of 


842,502 tons, equal to 5'1 percent. If this rate of 
increase had been maintained there would have been 
another 561,668 tons increase added to the end of 
October: but not only has there been no such in- 
crease, there has been a dead loss of 761,801 tons, 
so that the aggregate potential decline amounts to 
1,323,469 tons, and of course there is much more 
coal produced in South Wales than is shipped at the 
Bristol Channel ports. Again, as to prices, there 
has been a rise compared with the average for the 
first quarter of the year of 3s. a ton, These figures 
leave little room for doubt that, at any rate in the 
South Wales district, and making all allowance for 
other forces at work, the Act has prejudiced the coal 
industry to a somewhat serious extent. Fuller data 
will be awaited with interest aud anxiety. 


An Important Decision.—The recent decision of 
the House of Lords’ in the case of ‘The North 
British Railway Company v. the Budhill Sandstone 
and Coal Company, Ltd.,’’ must have results of a 
far-reaching kind, since it concerns all who have sold, 
or may have to sell, land to a railway company. 
Under the Railway Clauses (Scotland) Act, 1845, 
there are reserved to the proprietors ‘‘ any mines of 
coal, ironstone, slate, or other minerals.’ Since the 
Act was passed sandstone has been regarded by the 
law of Scotland as one of the ‘ other minerals,” and 
as a mineral has been repeatedly bought and paid for 
by the railway companies. The Budhill Company 
having leased a bed of sandstone proceeded to work 
it, when, to their astonishment, the railway company 
owning the surface applied to the Courts for inter- 


dict, on the ground that the substance being worked 


was not sandstone, and, if it was, that sandstone was 
not a mineral. The first contention fell to the 
ground at once, it being quite plain that the substance 
was sandstone of good quality. The railway com- 
pany had then to rely upon the contention that 
sandstone is not a mineral. In both the ovter and 
inner Houses of the Court of Session interdict was 
refused, it being held that the Budhill Company was 
acting within its rights in working the sandstone. 
The railway company went to the House of Lords, 
and there the decision referred to above was given. 
In delivering judgment, the Lord Chancellor said 
that little assistance was to be derived from pre- 
cedent. 


‘« No one principle has been accepted, and 
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every principle appears to have its friends.” But he 
had little difficulty in arriving at the conclusion that 
sandstone is not a mineral within the definition of the 
Act of 1845. ‘‘It was agreed,” said his lordship, 
‘at the Bar that this was the ordinary freestone or 
sandstone. If the respondents are entitled to work 
this substance under this railway the same may be 
true of chalk or clay, or granite, or any other rock 
which forms the crust of the earth. I am aware that 
there are decisions of great Judges favourable to such 
a contention. There are also other expressions in a 
diametrically opposite sense. Speaking for myself I 
will not adopt so startling a conclusion unless I am 
compelled by a decision of the House from which 
there is no escape. There is no such decision.” And 
the Lord Chancellor went on to say that the ‘‘ obvious 
and commonsense view ’’ is that the words “ or other 
minerals’’ in the Act mean only “ exceptional sub- 
stances”? not ‘ordinary rock of the district,” and 
that the true test of what is meant by ‘minerals ” is 
that laid down by Lord Halsbury in ‘‘ Magistrates of 
Glasgow v. Farie,” where he said that the Court had to 
determine “‘ what these words meant in the vernacular 
of the mining world, the commercial world, and land- 
owners, at the time when the purchase was effected, 
and whether the particular substance was so regarded 
as a mineral.” It follows from this decision—in 
which the other members of the Court concurred— 
that unless and until the law is altered railway com- 
panies can appropriate minerals such as sandstone 
and freestone for which hitherto they have had to give 
consideration. 


Loss of Life at Sea.—The figures given by Sir 
Walter Howell, K.C.B., as to the loss of life at sea 
in recent years from British merchant ships are very 
encouraging. In 1881 the loss of seamen by ship- 
wreck and all other accidents was 3,278, or 1 in 57 of 
those employed. In 1891 the number was 1,918, or 
1in 114. In rgos the number was 1,277, or I in 
177; whilst last year the number was 1,047, or I in 
232. In fact the loss of life in 1908 by wrecks and 
other accidents was less than a third of what it used 
to be, and the rate of loss shows a still greater 
diminution. The transition from sail to steam; the 
action of the Legislature; more careful administra- 
tion; and the inventive faculties of naval architects, 
engineers, and others have all, no doubt, contributed 
to this excellent result. Again, with regard to the 
number of British seamen in the mercantile marine, 
the figures are reassuring. It is commonly assumed 
that the number of foreigners in the British mercantile 
marine is constantly increasing. Sir Walter Howell 
was able to show that this has not been the case in 
recent years. The increase in the foreign element has 
not only been checked, there is substantial decrease. 
There were employed on British ships during 1903 
196,000 British seamen, exclusive of Lascars, or 715 
per cent. of the total number employed. The increase 
in the proportion of British has been steady during 
the last five years. It has in these years amounted 
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to a total increase of 5 per cent. Sir Walter Howell 
thinks this is ‘‘ probably largely due to the improving 
steadiness and reliability of our seamen, and to 
our shipowners’ appreciation of this.’ In another 
direction also there has been marked improvement. In 
the recent past, seamen very frequently failed to join 
their ships after signing articles and cashing advance 
notes. In the six months, ended 30th September, 
1908, the failures to join British foreign-going ships 
in the United Kingdom numbered 6,347. In the 
corresponding six months this year they numbered 
4,518, a decrease of over 1,800 failures to join, or 
nearly 30 per cent. The general improvement in the 
conduct of seamen is doubtless due in part to the 
better treatment they now receive on board ship. As 
life on board the merchantman for the sailor is made 
less unpleasant-in the matters of food and quarters it 
may be expected that the character of the men who 
go to sea will be improved, and that the drunkenness, 
which has been the cause of so much trouble in port, 
will largely disappear. 


The Cotton Industry.—Not for many years has 
the outlook for the Lancashire cotton industry been 
so discouraging as it is to-day. A curtailment of 
work to four days a week, up to February tst, has 
been agreed upon by the masters’ executive, a very 
exceptional measure. Short time in spinning Ameri- 
can yarns has prevailed throughout Lancashire for 
some time, but it has had little influence on the 
margin. The chief cause of the acute depres- 
sion is, of course, the high rates of the raw mate- 
rial, and the determination of buyers abroad not 
to operate freely for distant delivery. The figures 
recently published by the United States Census 
Bureau are held to support the view that the first 
two-thirds, or more, of the cotton crop has been 
pushed forward with extreme rapidity, and there is 
no longer any difference of opinion as to the shortness 
of the crop. It is very unlikely that the American 
cotton crop will exceed 11,500,000 bales, and the 
latest reports of the Egyptian cotton crop are less 
favourable. With the level of prices for the raw 
material very high—more than 2d. per Ib. higher 
than at the corresponding period of last year—and 
the demand for the manufactured article correspond- 
ingly small, the prospects of the coming winter are 
very gloomy. 


CORRESPONDENCE. 


` 
TELEGRAPHING PICTURES. 


Referring to Mr. Baker’s lecture delivered before 
the Royal Society of Arts on the 24th inst., and the 
subsequent discussion in which mention was made of 
my late father’s copying electric telegraph, I should 
like to say that this telegraph was mainly intended 


‘at Greenwich Naval School. 
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for the transmission of messages—the use of the instru- 
ments for sending pictures was quite secondary. The 
apparatus was generally similar to that employed by 
Mr. Baker, but the synchronisms were effected by 
means of an electro-magnetic regulator, which being 
put in action by one instrument, governed the move- 
ments of the distant instrument with the greatest 
exactness. Messages have been sent at the rate of 
300 letters a minute, which is three times as fast as 
an ordinary penman can write. 

The communication to be transmitted was written 
upon tin foil, thinly coated with varnish, with a pen 
dipped in an ink composed of caustic soda and 
colouring matter. On a corresponding cylinder at 
the receiving station, paper moistened with a solution 
of potassium prussiate and sodium nitrate was placed 
to receive the message, and it was pressed upon by 
the point of a steel wire, in connexion with the com- 
municating wire ; or the message could be written on 
unprepared tin foil with a pen dipped in varnish, in 
which case the writing would be copied in white 
characters on a ground of dark lines. — 

As a special means of obtaining secrecy, the 
messages could be received on paper moistened with 
a solution of sodium nitrate only, in which case they 
would be invisible until brushed over with a solution 
of potassium prussiate. 

These instruments were objects of much interest in 
the Great Exhibition of 1851, when the Prince Con- 
sort personally wrote a message which was transmitted 
in his presence. A Council medal was awarded to 
Mr. F. C. Bakewell in recognition of his invention. 

H. J. BAKEWELL. 


60, South Hill-park, Hampstead, N.W. 
29th November, 1909. 


OBITUARY. 


WILLIAM JOHN BONE.—Mr. William John Bone 
died on the 29th ult. at his residence in North 
Shields in the 67th year of his age. Born in Devon- 
shire, he served his apprenticeship as a naval architect 
He was for many years 
Government surveyor and surveyor of Lloyd’s 
“ Register of Shipping.” Inthe year 1876, having 
removed to the North of England, Mr. Bone became 


‘one of the founders of the Tyne Iron Shipbuilding 


Company. He was also for some time chairman of 
the Tyne Shipbuilders’ Association and a director of 
the Iron Trades Employers’ Insurance Association. 
He became a member of the Society of Arts in 1886. 


CHRISTOPHER PARKINSON BRookKS.—Information 
has just been received of the death of Mr. Christopher 
Parkinson Brooks, which took place in August last, 
in his 44th year. Born and educated in Blackburn, 
he organised the textile department of the science and 
technical school of his native town; from 1886 to 
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1895 he was superintendent and managing director of 
cotton mills in this country, after which he proceeded 
to the United States, where he organised and directed 
the Cowell (Mass.) and the New Bedford Textile 
Schools. He also established the American Corres- 
pondence School of Textiles, and delivered a course 
of municipal lectures in Boston. He was the author 
of numerous works and articles on textiles, of which 
the most important are ‘‘ Cotton Manufacturing,” 
‘¢ Weaving Calculations,’ and ‘‘ Cotton: its Uses, 
Varieties, Fibre Structure and Cultivation.” Mr. 
Brooks, who belonged to many societies for the pro- 
motion of technical education, became a member of 
the Society of Arts in 1899. 


JAMES EBENEZER SAUNDERS, J.P., F.L.S., 
F.S.A.—The death has occurred, after a long illness, 
of Mr. James Ebenezer Saunders. He was formerly 
a member of the Metropolitan Board of Works, and 
was associated with the Corporation of London for 
some 30 years. While a member of the Court of 
Common Council he took great interest in the erec- 
tion of the Tower Bridge, and filled the chairs of 
some of the leading committees at the Guildhall. He 
served for a considerable time on the School Board, 
and on three occasions made unsuccessful attempts to 
enter Parliament, He was one of the oldest members 
of the City Lieutenancy, to which he was appointed 
in 1876. He became a life member of the Society 
of Arts in 1875. He was also a Fellow of the Society 
of Antiquaries, and of the Royal Astronomical, 
Geological, Linnean, and Zoological societies. 


NOTES ON BOOKS. 


SECRET REMEDIES. London: 
Association. 


British Medical 
Is, net. 

A casual glance at almost any newspaper will set 
one wondering at the enormous number of quack 
medicines upon the market, and the extraordinary 
credulity of the public, who are apparently taken in 
by their advertised pretensions. These pretensions 
enjoy a certain immunity from criticism. because the 
average editor naturally does not regard it as his 
province to expose the shams which pay for their 
footing in his advertisement columns. But it was 
high time that some one should come forward to 
point out the frauds that are perpetrated by the 
vendors of nostrums and cure-alls, and by no body 
could the task have been more fitly undertaken than 
by the British Medical Association. Under their 
auspices a large number of patent medicines have 
been carefully analysed, and in this volume are set 
forth the results of these analyses, side by side with 
a statement of what the medicines claim todo. As 
is remarked in the preface, ‘‘ this juxtaposition of 
analytical facts and advertising fancies is instructive, 
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and sometimes entertaining—the fancy is so free and 
the fact so simple.” 

So far as was possible, the analyses have been 
classified under nineteen heads, catarrh and cold 
cures, cough medicines, consumption cures, cancer 
remedies, and so forth; but in some instances the 
claims are so comprehensive that it was found neces- 
sary to add a twentieth ‘chapter for ‘‘ Cure Alls.” 
Among these are to be found two or three of the most 
widely advertised nostrums. A certain pill, for in- 
stance which, it is claimed, ‘‘ has cured not only rheu- 
matism, but anzemia, indigestion, palpitations, influ- 
enza’s after-effects, eczema, sciatica, St. Vitus’ dance, 
spinal weakness, the many forms of nervous disorders 
dreaded by men; also the special ailments of women,” 
is found to consist of the following :— 


Grains. 
Exsiccated sulphate of-iron .......... 0°75 
Potassium carbonate, anhydrous .... 0°66 


Magnesia Peene irena aes 009 


Powdered liquorice ............00+. 1°4 


eens E E 0'2 


The price of a box containing thirty such pills is 2s. 9d., 
and the estimated cost of the ingredients is one-tenth 
of a penny. 

Another nostrum which is advertised to be worth 
a guinea a box, is sold for 1s. 14d., and costs 
approximately half a farthing. Each pill consists of 


Grains. 
P E E E Gules esa wee os E ORS 
Powdered ginger ......... ty ea he See 0'55 
Powdered soap ......eesesseessee.. O'18 


This simple prescription, according to the vendors, is 
a cure for almost all the ills that flesh is heir to. 

Not long ago a circular letter was sent out to medical 
practitioners, asking them to treat consumption cases 
which defy all the ordinary remedies with this secret 
preparation. The circular continues :—‘‘ The great 
drawback to my cure, so far as the medical profession 
is concerned, has always been the fact that I would 
not reveal its formula. This is now done away with: 
its formula is 80 grains of umckaloabo root and. 134 
grains of chijitse to every ounce, prepared according to 
British Pharmacopeia methods.’ The farce of re- 
vealing a formula by the employment of such fancy 
names as these is one of the oldest dodges of the 
quack medicine man, and no such names as ‘ umck- 
aloabo’”’ and ‘‘ chijitse’’ appear in any available work 
of reference on pharmacy. 

But if Tono-Bungay has its humours, it has also a 
very grim and tragic side. In many diseases it is of 
vital importance that patients should obtain expert 
medical advice at the earliest possible opportunity. 
This is particularly true in the case of cancer; yet 
there are charlatans so heartless and so mercenary 
that they will not hesitate to increase and protract 
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the agonies of this excruciating curse. Particulars 
are given of the ‘‘treatment’’ prescribed by certain 
advertisers, The details are too painful to be re- 
printed here, but they leave one with a burning 
impression that steps should at once be taken to put 
a stop to this disgraceful traffic. 


CONTRIBUTIONS FROM THE LABORATORY OF THE 
ROTHAMSTED EXPERIMENTAL STATION. Cam- 
bridge: at the University Press. 


. The volume of contributions from the laboratory of 
the Rothamsted Experimental Station, reprinted from 
the Journal of Agricultural Science, opens with a 
paper on the partial sterilisation of the soil, by Drs. 
Russell and Hutchinson, which sheds quite a new 
light on the biological processes going on in the soil, 
and indicates the possibility of important develop- 
ments in practice. It has been known for some time 
that if a soil is heated for an hour or two to the 
temperature of boiling water, or exposed to vapour of 
chloroform, carbon bisulphide, or other volatile anti- 
septics, its productivity is greatly increased, being 
doubled by the heating process, and the benefit is 
persistent for a year or two. In the paper in questiou 
the authors show that the increased productivity is 
due to a greater formation of ammonia in the soil, 
this greater formation of ammonia being associated 
with, and doubtless caused by, an enormons rise in 
the number of bacteria in the soil. In a normal soil 
the number of bacteria remains remarkably constant, 
and the authors show that this state of equilibrium 
must be maintained by some agency in the soil limit- 
ing the development of the bacteria. This unknown 
factor turns out to be the existence in the soil of 
a number of larger organisms — protozoa, amzeba, and 
the like, which feed upon the bacteria and keep their 
numbers down. The heating and other sterilisation 
processes entirely destroy these larger organisms, but 
leave enough spores of bacteria alive to repeople the 
soil in a very short time and to a much higher degree 
than was possible in the presence of the protozoa. 
This conception suggests many interesting develop- 
ments, and is probably the most fertile contribution 
to agricultural science in recent years. 

Another paper in the issue deals with the power of 
plants to derive their nitrogen from ammonia com- 
pounds instead of nitrates, a point which has its bear- 
ing upon the preceding paper and on a previous study 
of the acid soils at Rothamsted. 

Mr. Morison deals with the composition of basic 
slag, and shows that the amount of free lime has been 
generally over-estimated, and that the phosphoric 
acid compound therein contained is probably not 
tetra-calcic phosphate but a compound containing 
silica and iron as well as lime and phosphic acid. 

A final paper deals with the development of the 
grain of wheat from the time of its formation up to 
ripening, and with the. cytological and chemical 
changes which accompany the formation of the 


grain. 
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MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


DECEMBER 8,.—JAMES BUCKLAND, “The De- 
struction of Plumage Birds.’’ SIR ARTHUR W. 
RÜCKER, D.Sc., LL.D., F.R.S., will preside. 

DECEMBER I5.—H. PEARSON, “The Diamond 
Fields of Brazil.” 


INDIAN SECTION. 
Thursday afternoon, at 4.30 o’clock :— 


DECEMBER 9.—SIR JAMES WiLson, K.C.S.I., 
‘ The Punjab.” SIR CHARLES M. Rivaz, K.C.S.I.,, 
will preside. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


CHARLES CYRIL TURNER, 
Four Lectures. 


Lecture II.—DsEc. 6.—Dirigible balloons—Com-. 
parative efficiency of different types—The elevato#— 
The ballonnet—The compartment system—Methods. 
of suspension—Stability—Motors and propellers— 
The ascent and the landing—Harbours—Capacity 
and utility of dirigible balloons. 

Lecture III. — DEC. 13.— Aeroplanes, heli-- 
copters, and ornithopters — Present failure of the 
two latter—The simple glider—Principles of stability. 
—The question of automatic stability —The relation of © 
speed to stability—Various methods of obtaining 
stability — The compartment system — Adjustable- 
planes—Flexible planes—Some suggestions—Start-- 
ing and alighting— Position of the pilot. 

LECTURE IV.—Dsc. 20.—Flying-machine motors. 
and propellers—Specialised flying-machines-—Differ-- 
entiation of type—Limitations—Practical results—. 
Uses of the flying-machine—Navigation of the air—. 
Flying by night—Special maps and landmarks—- 
Possibilities in war. 


« Aeronautics.’’ 


SS 


Papers to be read after Christmas :— 


ORDINARY MEETINGS. 


SIR JOHN CAMERON Lams, C.B., C.M.G.. 
(Deputy-Chairman of the Royal National Lifeboat 
Institution), ‘‘ The Lifeboat and its Work.” 

SIR HENRY HARDINGE CUNYNGHAME, K.C.B., 
“ The Prevention of Coal Dust Explosions.” 

NoEL Heaton, B.Sc., F.C.S., “The Founda-- 


_ tions of Stained Glass Work. 7 


ARTHUR T. WALMISLEY. M. Inst. tC. E., “The 
Port of Dover.” 

H. 5. SMITH, “ Oxy- Acetylene Welding. z 

E, COOKE, ‘‘ The Teaching of Design.” 

CHARLES JOHN STEWART (Publie Trustee), ‘‘ The- 
Public Trustee and his Work.’ — 

CYRIL DAVENPORT, “ Miniatures.” 

KENNETH GRAY, “ Heating and Ventilation.” 

C. G. ZANDER, ‘‘ Piinting Inks.” 
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SYDNEY Perks, F.R.I.B.A., F.S.A., « The 
Guildhall: the recent discoveries and restoration.”’ 

OMAR RAMSDEN, ‘‘Goldsmiths’ and Silver- 
smiths’ Work.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


JANUARY 13.—E. B. HAVELL, late Principal, 
School of Art, and Keeper of the Government Art 
Gallery, Calcutta, ‘‘ Art Administration in India.” 
Sir GEORGE BirpDWoopD, K.C.1.E., C.S.L, M.D., 
LL.D., will preside. 

FEBRUARY 17.— GEORGE OwEN W. DUNN, 
M.Inst.C.E., Chairman, Bombay City Improvement 
Trust, 1904-1909, and President, Bombay Municipal 
Corporation, 1908-1909, *‘The Bombay Housing 
Question.” The RIGHT Hon. LORD SANDHURST, 
G.C.S.I., G.C.1.E., will preside. 

Sir RICHARD CARNAC TEMPLE, Bart., C. ILE., 
‘¢ The People of Burma.” 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 


C. REGINALD Enock, F.R.G.S., 
Colonial Development.”’ 

Dr. Jonn MCCALL, Agent-General for Tasmania, 
‘t Fruit Production in the British Empire.” 


“ Imperial 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
ALAN S. COLE, C.B., ‘‘ Textile Orna- 
anentation.’’ Three Lectures. 
January 17, 24, 31. 
PROFESSOR W. WATSON, D.Sc., F.R.S., 


4: The Petrol Motor.’’ Four Lectures. 
February 7, 14, 21, 28. 


LAWRENCE WEAVER, F.S.A., “Lead 
Work.” Two Lectures. 

March 7, 14. 

ALFRED B. SEARLE, M.S.C.I., ‘‘ Modern 


Methods of Brick-making.”’ 
April 11, 18, 25, May 2. 


Four Lectures. 


JUVENILE LECTURES. 


Wednesday afternoons, January 5 and 12, 
agio, at 5 o’clock :— 

PROFESSOR HAROLD B. DIXON, 
F.R.S., “The Chemistry of Flame.” 
Lectures. 


M.A., 
Two 


MEETINGS FOR THE ENSUING WEEK. 


:-Monpay, Derc. 6...ROYAL SOCIETY OF ARTS, John- 

street, Adelphi, W.C., 8 p.m. (Cantor Lectures.) 
Mr. C. C. Turner, *‘ Aeronautics.” (Lecture II.) 

Farmers’ Club, Whiteball-rooms, Whitehall-place, 
S.W., 6 p.m. Prof. T. B. Wood, “ Heredity of 
Farm Animals.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 
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Engineers, Caxton-hall, Westminster, S.W., 7$ p-m. 
Mr. C. H. W. Biggs, ‘‘ The Mechanics of Dust.” 
Chemical Industry (London Section), Burlington- 
house, W., 8 p.m. Mr. W. P. Dreaper, ‘‘The 

Artificial Silk Industry.” 

Geographical, Burlington-gardens, W., 83 p.m. Dr. 
H. Workman and Mr. Bullock Workman, ‘ Ex- 
plorations in the Hispar Region.” 

Victoria Institute, 1, Adelphi-terrace. W.C., 43 p.m. 
Rev. D. Gath Whitley, “ The Ivory Islands of the 
Arctic Ocean.” 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Dr. J. H. Rose, ‘Napoleon the Great.”’ 


Tuxzspay, Dec. 7...Asiatic, 22, Albemarle-street, W., 33 p.m. 
1. Mrs. Bullock Workman, ‘‘ The Hispar Glacier, 
its Tributaries and Mountains.” 2. Dr. W. Hunter 
Workman, “ The Structure of the Hispar Glacier.” 

Civil Engineers, Great George-street, S.W ,8 p.m. 
Mr. H. A. Mavor, “Marine Propulsion by 
Electric Motors.”’ 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Mr. H. E. Corke, ‘‘ Screen-plate Colour Work.” 
Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Mr. W. A. Mackinnon, “The Canadian 

Fruit Industry.” 


East India Association, Caxton-hall, Westminster, 
S.W., 4 pom. Mr. R. A. L. Moore, “ Mr. Keir 
Hardie’s ‘India.’ ” 

WepnEspay, Dec. 8... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. James 
Buckland, “ The Destruction of Plumage Birds.” 

Sanitary Institute, 90, Buckingham Palace-road, 
S.W., 8 p.m. Mr. John S. Brodie, ‘‘ Collection 
and Disposal of House Refuse.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Major B. Baden. Powell, “‘ How Airships are likely 
to affect War.” 

Japan Society, 20, Hanover - square, W., 8 p.m. 
Mr. H. L. Joly, ‘* Bakemono Japanese Ghosts 
and Goblins).” 


TuursDAY, Dec, 9....ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 44 p-m. (Indian Section.) 
Sir James Wilson, ‘‘ The Punjab.” 

Royal Burlington-house, W., 44 p-m. 

Antiquaries, Burlington-house, W., 84 p.m. 

Malacological, Burlington-house, W., 8 p.m. I. 
Mr. E. A. Smith, “ Note on the very Young Stage 
of the Genus Humphreyta.’’ 2. Mr. H. O. N 
Shaw, ‘‘A further Note on the Anatomical Dif- 
ferences between the Genera Cypraea and T7rzvia.”’ 
3. Professor H. A. Pilsby, “ A New Mexican 
Genus of Pleuroceratidae.’’ 4. Mr. H. B. Preston, 

` * Notes on a Collection of Terrestrial Land Shells 
from Angola, with Descriptions of New Species.” 
5. Mr. J. H. Ponsonby, ‘‘ Notes on the Genus 
Libera.” l 

London Institution, Finsbury-circus, B.C., 
Dr. H. W. Davies, “ Church Music.” 

Child Study Society, 90, Buckingham Palace-road, 
S.W., 8 p.m. Dr. A. R. Abelson, “ Mental 
Fatigue.” 

Electrical Engineers, 92, Victoria-street, S.W., 
p.m. Messrs. L. J. Lepine and A. R. Stelling, 
“ Notes on Methods and Practices in the German 
Electrical Industry.’’ 

Paint and Varnish Society, St. Bride’s Institute, 
Fleet-street, E,C.,8 pm. Mr. J. C. Smith, ‘‘ The 
Advantages and Disadvantages of Washable 
Distemper.”’ 


Dec. 10...Architectural Association, 18, Tufton- 
street, S.W., 74 p.m. Mr. F. C. Eden, ‘‘ Varallo, 
Orta, and Varese.” 


6 p.m. 


FRIDAY, 


‘Journal of the Royal Society of Arts. 


No. 2,977. 


VOL. LVIII. 


FRIDAY, DECEMBER 10, 1909. 


All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

MONDAY, DECEMBER 13, 8 p.m. 
Lecture.) CHARLES CYRIL 
‘< Aeronautics.” (Lecture III.) 

WEDNESDAY, DECEMBER 15,8 p.m. (Ordi- 
nary Meeting.) HuGH PEARSON, “The 
Diamond Fields of Brazil.’’ H.E. the 
BRAZILIAN MINISTER will preside. 

Further details of the Society’s meetings 
will be found at the end of this number. 


(Cantor 
TURNER, 


CANTOR LECTURES. 

On Monday evening, the 6th inst., Mr. 
CHARLES CYRIL TURNER delivered the 
second lecture of his course on ‘‘ Aero- 
nautics.”’ 

The lectures will be published in the Journal 
during the Christmas recess. 


INDIAN SECTION. 


Thursday afternoon, December goth; Sir 
CHARLES M. Rivaz, K.C.S.I., in the chair. 
A paper on “ The Punjab’’ was read by Sir 
JAMES WILSON, K.C.S.I. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


JUVENILE LECTURES. 


The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January 5th and 12th, 
at 5 o’clock, by HAROLD B. DIxon, M.A., 
F.R.S., Professor of Chemistryin the University 
of Manchester, on ‘‘ The Chemistry of Flame.”’ 

Each Member is entitled to a ticket admit- 
ting two children and an adult. 

A sufficient number of tickets to fill the 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


PROCEEDINGS OF THE SOCIETY. 


FOURTH ORDINARY MEETING. 


Wednesday, December 8th, 1909; Sir 
ARTHUR W. RUCKER, D.Sc., LL.D., F.R.S., 
in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Anderson, A. J. C., 127, Water-street, New York 
City, U.S.A. 

Austin, Herbert, Denehurst, Barnt-green, Worcester- 
shire. 

Barry, Arthur John, 7, The Sanctuary, Westminster, 
S.W. 

Din, Malik Muhammad, Irrigation Officer, Bahawal- 
pur State, Punjab, India. 

Greathead, Dr. J. B., Vanwijksfontein, 
pont, Cape Colony, South Africa. 

Little, Arthur D., 93, Broad-street, Boston, Massa- 
chusetts, U.S.A. 

Morison, Captain James Aichibald, Berwick-house 
Hindon, Salisbury. 

Page, Jesse, Bargate-house, Ivy-gardens, Crouch- 
end, N. 

Phillimore, Joseph, M.Inst.C.E., care of Messrs. 
Grindlay, Groom and Co., Bombay, India. 

Seel, Joseph, Sylvester-house, Ashton-under-Lyne. 


Norvals- 


The following candidates were balloted for 
and duty elected members of the Society :— 


Anderson, Professor Frederick Paul, State University 
of Kentucky, Lexington, Kentucky, U.S.A. 

Appel, J. H., care of John Wanamaker, Philadelphia, 
Pas USA 

Drucker, J. C. J., 24, Grosvenor-street, W. 

Fieldhouse, Arthur, 21, Fartown Green - road, 
Huddersfield, and Municipal Technical College, 
Huddersfield. 

Folker, Horace Shepherd, Wroxham, Overton-road, 
Sutton, Surrey. i 

Heaton, Trevor Braby, B.A., Guy’s Hospital, S.E. 

Macfarlane, Oliver Prescott, Southlands, Ware-road, 
Hertford. 
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Noble, Saxton W. A., M.A., Kent-house, Knights- 
bridge, S.W. 

Ohlmann, Morris, 55, Belsize-park, N.W. 

Vigers, Leslie Robert, F.S.I., 4, Fredericks-place, 
Old Jewry, E.C. 

Watson, Henry B., 522, Pender-street west, Van- 
couver, British Columbia, Canada. 

Wild, H. Edgar, 61, Amhurst-park, Stamford-hill, 
N. 


The paper read was— 


THE DESTRUCTION OF PLUMAGE 
BIRDS. 


By JAMES BUCKLAND. 


PREFATORY REMARKS. 


If birds are undisturbed in their wild state 
enough young are reared to balance the de- 
crease caused by old age, epidemics, storms, 
famine, predatory foes, and other natural 
tragedies, and a species is maintained in 
strength and efficiency. If, on the contrary, 
the birds are prevented from breeding for one 
season alone, the species is weakened, and, if 
this continues, the extermination of that species 
is only a matter of time, because not enough 
new birds are produced to keep up the stock. 
Now, the majority of feathers used in millinery, 
and, certainly, all the high-priced feathers, are 
taken from the body of the bird during the 
breeding season. There are two reasons why 
this must needs be so. In the first place, 
ornamental feathers are profitable goods only 
when rich in the brilliancy and abundance 
begotten of sexual selection; in other words, 
when the bird has mated, or when it is about 
to mate At all other times feathers lack 
lustre, smoothness, and elasticity, or are 
moulted in that inferior condition, and are, 
therefore, of little value for trade purposes. In 
the second place, with the majority of species, 
it is when the birds are breeding that the 
one favourable opportunity of killing them 
arises. Birds are wide rangers, and during a 
great part of the year are dispersed distantly 
and broadly. To pursue them for their feathers 
during this period would be not only an arduous 
occupation, but would not result, I am afraid, 
in a very handsome pecuniary return. But 
a habit implanted in all species of birds 
ages since impels them annually to journey to 
an ancestral breeding ground. This is the 
plume-hunter’s opportunity. It is doubly his 
opportunity, for then most of a bird’s natural 
fear of man disappears under the stress of 
providing for and protecting its young. This 
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is why the annual gathering of plumes is im- 
measurably the most destructive of all de- 
structive agencies now operating against bird 
life. It is a harvest of death, because it is 
reaped at the sowing time of life. 

Want of space compels me to pass over a 
mass of informing detail, but I will do my best, 
without any attempt at exhausting the subject, 
to give you an insight into the havoc which the 
feather trade is making of birds in the countries 
of their origin. So wide-reaching is the subject, 
I must depend upon relatively few species for 
illustration—but these are suggestive. Having 
made these few prefatory remarks, I will plunge 
into the heart of my subject. 


VENEZUELA. 


The White Heron.—Thirty years ago there 
were heronries in Florida which were estimated 
to contain, severally, about 3,000,000 white 
herons. At the same period, prodigious multi- 
tudes of these birds roamed wildly over China. 
But even these vast hordes could not withstand. 
slaughter during the breeding season, and now 
the white heron is practically exterminated 
in North America and in the Middle Kingdom. 

From the many official returns in my pos- 
session showing the extent of the annual 
slaughter of this bird, I will extract two. They 
are taken from the Diplomatic and Consular 
Reports on the Trade and Commerce of Vene- 
zuela, and show the quantity of egret plumes 
exported from Ciudad Bolivar during the years 
1898 and 1908 respectively. I quote verbatim 
from the Report for 1898: ‘‘ The quantity of 
egret feathers exported has this year reached 
the high total of 2,839 kilos. Considering that 
about 870 birds have to be killed to produce 
one kilo. of the small feathers, or about 215 
birds for one kilo. of the larger, the destruction 
of these birds must be very great, and will no 
doubt affect the production before long.’’ 
Commenting on these figures, her late 
Majesty’s Minister at Caracas said—I again 
quote from the Report—‘‘ If, therefore, we 
take the average, the number of birds killed 
last year was 1,538,738, but if we take the 
highest number it was 2,469,930, and even the 
lowest accounts for the slaughter of 610,385.” 

Now let us turn to the Consular Report for 
1908. In this instance the quantity is given 
in ounces, and from these official figures we 
learn that the total export of egret plumes last 
year was 42,986 ounces. It is acknowledged 
by the trade that it takes, on an average, six 
birds to yield one ounce of these scapular 
plumes. If, therefore, we multiply this number 
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of ounces by six, we will ascertain the number 
of white herons killed in Venezuela in 1908. 
The product is 257,916. That is to say, if 
we take the average mentioned by the British 
Minister in the 1898 Report—which I think 
fair—the effect of ten years’ slaughter was to 
reduce the production—I use round numbers— 
from one million and a half to two hundred 
and fifty thousand. 

These particular figures cannot be considered 
too gravely. They furnish complete evidence 
not only of the rapid diminution of the species 
in Venezuela, but also complete evidence— 
unless effective protection comes in time to 
save the bird—that what has happened in 
North America and in China is going to 
happen in South America; and, for the matter 
of that, in every country in the universe in 
which the white heron is found. 

The Jabtru.—The shallow lagoons which 
are occasionally met with in the great savanna 
regions of the middle Orinoco district in 
Venezuela are favourite feeding grounds of 
the American jabiru, the largest but one of all 
living storks. Slow and deliberate in its 
movements, and walking always with military 
precision, this giant bird is. known locally as 
the ‘‘soldier stork.” In the country districts 
of Venezuela one is likely to hear many 
stories of the part this bird with martial tread 
has filled in shaping the history of that 
country. One very good one is in connection 
with the Venezuelan war for independence, 
. and relates how a body of Spanish soldiers 
mounted a rise in the savanna they were cros- 
sing to be suddenly confronted in the distance 
with a long line of soldiers in red jackets and 
white trousers marching towards them with 
all the precision of veterans. Without waiting 
for a closer acquaintance, the Spaniards 
turned and fled. They had come upon a flock 
of jabiru. 

. Some idea of the size and strength of this 
bird may be gathered from the fact that the 
nest, which is a great platform of sticks, built 
usually in a solitary tree in the midst of a great 
rolling savanna, contains pieces of wood four 
or five feet in length, and as large round asa 
man’s wrist. Such a grand bird was not made 
for vulgar desecration, yet for the last ten 
years there has been a growing demand for its 
wing and tail feathers. -In the London plume 
sales alone there were catalogued last year 
28,250 of these quills. At this rate of destruc- 
tion, as the species was never numerous, it 
hardly seems likely that it can last many years 
more. But for one thing, it would have been 
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annihilated long ago. It scents the danger- 
boding odour of man, and keeps beyond the 
range of a fowling-piece. This wariness on 
the part of the bird necessitates the use of a 
rifle in its destruction. But the old-fashioned 
rifle was not always an efficient instrument. 
The great bird dies hard, and often, though 
mortally wounded, escaped the hunter. But 
the plume-hunters of the middle Orinoco basin, 
who are crossbreeds produced from native 
Venezuelans, negroes, and Red Indians, are 
crafty fellows, and as soon as an opportunity 
presented itself provided themselves with a 
weapon sufficiently effective for their purpose. 
The jabiru is shot to-day with a soft-nosed 
bullet from a Mauser rifle—a dreadful missile, 
which often tears away a great piece from the 
body of the bird. Even in this sickening con- 
dition, unless the mutilation is such as to pre- 
vent flight, the majestic creature wiil take 
wing in one last effort to escape. Of a sudden, 
it falls lifeless to the earth—and woman’s wish 
is gratified. 

Export of other Plumage from Vene- 
zuela.—Before leaving Venezuela, I have 


occasion to quote again from the Consular 


Report for 1908. (Parenthetically, I may 
mention that at San Fernando de Apure, and 
at one or two other points in the great Orinoco 
region, there are located firms who make a- 
large part of their business the purchase of 
ornamental plumage and the equipment of the 
hunters.) In the Consular Report for 1908 we 
find that, exclusive of the plumes of the white 
heron, there were exported from Ciudad Boli- 
var during that year 10,612 pounds weight of 
‘other feathers and plumage.” Five tons, 
nearly, of feathers shipped from one port in 
one year! J ask you to ponder on these figures 
and to reflect what this annnal hecatomb of 
birds darkly yet plainly indicates. 


THE WEST INDIES. 


The ancient Mexicans looked upon the 
humming birds as emblems of the soul, as the 
Greeks did the butterfly, and held that the 
spirits of their warriors who had died in defence 
of their religion were transformed into these 
most brilliant of living creatures in the mansion 
of the sun. | | 

It is a curious thought which is brought out 
by the fact that centuries later in the world’s 
development, the humming bird should be 
marked out for slaughter more than any other 
bird. Its destruction in the West Indies has 
been such that certain species with a restricted 


habitat are already exterminated, while others 
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are at the point of extermination. In Trinidad, 
for example, the number of species has been 
reduced from eizhteen to five. 

The humming bird is protected by law and 
by sentiment throughout the Crown Colonies 
of the West Indian division. Yet the mouth 
of the dealer is filled with laughter. 


THE BAHAMA ISLANDS. 


The American Flamingo.—1 pass to the 
‘Bahama Islands, to show you how quickly the 
breeding ground of any beautiful bird is rifled 
as soon as the secret of its existence has drifted 
out into the world. Until recent years nothing 


was known of the domestic affairs of the 


American flamingo, a species which is not 
only more highly coloured than any of its 
congeners, but, moreover, is the most bril- 
liantly plumaged of all large birds. In De- 
cember, 1904, Mr. Frank M. Chapman, 
Curator of Mammalogy and Ornithology in 
the American Museum of Natural History, 
published an account of his discovery of a 
breeding ground of this singular bird in one of 
the outer Bahama Islands. Unwittingly, he 
did more, as you shall see. In the meantime, 
that you may better understand the photo- 
graphs that are to be thrown on the screen 
later on, and which pictures of incomparable 
beauty Mr. Chapman took on the occasion of 
his visit, I propose reading an extract from his 
fine piece of descriptive writing :— 


“Ten minutes wading through shallow water 
brought us so near the now greatly enlarged pink 
band that with a glass the birds could be seen un- 
mistakably seated on their conical nests of sand, and 
with an utterly indescribable feeling of exultation we 
advanced rapidly to view at short range this wonder 
of wonders in bird-life. Ata distance of about 300 
yards we first heard the honking note of 
alarm—a wave of deep sound. Soon the birds began 
to rise, standing in their nests, and waving 
their black and vermilion wings. As we came a 
little nearer, in stately fashion. the birds began to 
move; uniformly, like a great body of troops, they 
stepped slowly forward, black pinions waving and 
trumpets sounding ; and then, when we were still a 
hundred-and-fifty yards away, the leaders sprang 
into the air. File after file of the winged hosts 
followed. The very earth seemed to erupt birds, as 
flaming masses streamed heavenwards. . . . They 
flew only a short distance to windward, then, swing- 
ing with set wings, sailed over us—a rushing, fiery 
cloud,”’ 

One would have supposed that Mr. Chap- 
man’s stirring words would have appealed to 
the higher elements of our nature; yet no 
sooner had he disclosed the secret paths which 
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led to this red city, than the grasping hand of 
man clawed it in its clutch. At one time it 
seemed likely that the negroes, who were em- 
ployed in the slaughter, would banish this 
wonder from the earth. As a set-off against 
the mischief he had innocently done, Mr. 
Chapman made heroic efforts to save for 
future generations what is assuredly the 
pinkest of all the pink pearls of the Bahamas. 
In the end—and to him the chief merit is due 
—the impending peril wasaverted. Theranks 
of this red cohort, though sadly thinned, now 
enjoy immunity from attack. The American 
flamingo has been included in the schedule of 
wild birds which are protected by law in the 
Bahama Islands. 


THE UNITED STATES. 


` The Atlantic Coast.—No better instance 
of the destruction of species for the milli- 
nery market can be given than the massacre 
of the shore birds of the Atlantic coast of 
the United States. Twenty-five years ago 
these birds swarmed all down this coast in 
incredible numbers. To-day, all that re- 
mains of that extraordinary abundance is a 
few scattered colonies, rigidly guarded by 
wardens. The part which we played in this 
appalling butchery may be measured from the 
fact that London was the largest buyer of the 
wings of the gulls and terns which were shot 
on these breeding grounds. For years the 
furious slaughter went on unchecked. At 
length the consequences became visible every- 
where. The supply of wings, which at first 
had seemed inexhaustible, was rapidly ap- 
proaching the vanishing point. Then, in 
response to an earnest appeal by bird lovers, 
the Government of the United States stirred 
itself to action, and on March 14th, 1903, set 
aside Pelican Island as a bird reservation, 
thereby forging the first link in that chain of 
insular bird sanctuaries which to-day stretches 
from Maine to Texas. 

But to create national breeding grounds for 
the birds of the Atlantic littoral was one thing, 
to protect the birds quite another. The agents 
of the feather dealers were ever cruising in the 
offing, and no man knew the hour when they 
‘would swoop down and raid a sanctuary. So 
frequent were these depredations, it became 
necessary to provide the wardens with powerful 
sea-going launches, that they might pass 
swiftly and safely from island to island. This 
increased facility of surveillance greatly inter- 
fered with the business of the raiders, who 
resented the check put upon their actions, and 
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stories continually drifted across to the main- 
land, and into the offce of the Department of 
the Interior, containing accounts of minor 
assaults, and threatened assaults, on wardens, 
but nothing of a very atrocious nature. Then 
the people of the United States were startled 
to hear that one of the chances a reservation 
warden assumed when he entered upon the 
duties of his office was the risk of being com- 
pelled to surrender his life to the depravity of 
his fellow men. 

Oyster Key Reservation, a small island 
which lies off the coast of Florida, is fringed 
with mangrove, and in these bushes nested a 
few egrets which had escaped the general 
massacre—one of the very few small colonies 
in which lies the only hope that one day these 
birds may re-establish themselves in North 
America. This reservation was under the 
charge of Guy H. Bradley, a zealous guardian 
. of the feathered wards of the Government. On 
July 8th, 1905, Bradley heard the discharge of 
guns on the reservation, and, rowing across, 
found two raiders shooting the egrets. Alarmed 
at his approach, the men ran to their hoat, 
and rowed off to the schooner which had 
brought them to the island. Bradley re- 
entered his skiff, and followed. He was in 
the act of climbing the schooner’s side to 
arrest the offenders, when one of them put his 
rifle to his shoulder and shot him dead. 

By a grave miscarriage of justice, the 
murderer was allowed to go free, the grand 
jury failing to indict him. 

Three years passed, in which the resentment 
of the plume hunters was confined to its 
former limits of minor assaults, and threatened 
assaults on wardens. Then, on September 
15th, 1908, L. P. Reeves, warden of the South 
Carolina reservations, was brutally murdered. 
He was shot from ambush, just after dark, as 
he was nearing his home. Two notorious 


raiders had been threatened by Reeves with | 


arrest, and on the same day as the murder was 
committed these men had bought buck-shot 
shells at St. George, seven miles away. Reeves 
was shot with a full charge of buck-shot, both 
wads and shot being found in the body. The 
Governor offered a reward of five hundred 
dollars for the capture of the murderers, but 
the men got away. 

Two months later another human anice 
was offered to woman’s deity. On November 
30th, 1908, Columbus G. McLeod, warden of 
the bird reservation at the north end of Char- 
lotte Harbour, Florida, was seen alive for the 
last time. In the patrol boat was discovered 
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his hat with two long gashes in the crown, 
evidently cut with an axe. In the cuts were 
bits of hair and blood, and there was also a 
considerable quantity of blood in the boat. 
The body was never found, and it is supposed 
that it was thrown into the water by the 
murderer, and carried out to sea by the tide, 
which runs very strong in that part of Char- 
lotte Harbour. 

‘From the day when man became man, and 
walked erect, he has slain his fellow-man for 
his gold. Now, the plumes of the egret are 
worth £8 the ounce—double the value of gold. 


THE PACIFIC COAST. 


Little more than a decade of years ago 
there was no more populous water-fowl district 
in the worìd than through the lake region of 
Southern Oregon. It was, in fact, the nursery 
of the immense flocks of migratory water-fowl 
of the Pacifc Coast. To-day, these shallow 
bodies of water are almost depopulated. Pro- 
fessor W. W. Cooke, of the Biological Survey, 
states in one of the Annual Reports of the 
Department of Agriculture, that hundreds of 
tons of ducks were killed each season merely 
for their gréen wing feathers, and the bodies 
thrown away. White herons, swans, geese, 
pelicans, .ibises, and other species too nume- 
rous to mention here, were all slaughtered in | 
a like way, and for a like paltry end. 

But it is of the destruction of the grebes 
that I intend to speak particularly. The 
grebe colonies which were scattered round 
the lakes were probably the most extensive 
in the world. It was from here that the feather 
merchants for years obtained the bulk of the 
supply of those silvery breast feathers which 
women were wont, while the supply lasted, to 
attach to some portion or other of their attire. 
During the last six or seven years there were 
from twenty to thirty camps of professional 
killers and skinners stationed along the border 
of Klamath Lake, and the north end of Tulé 
Lake, engaged solely in killing grebes. 
Wagons visited the camps regularly—about 
three. times) a week — to collect the. skins. 
This continued until every grebe which had 
lived on the northern boders of Tulé Lake had 
been wiped out of existence, and until the 
great breeding grounds on the southern end of 
Lower Klamath Lake had been reduced to a 
few small colonies. 

When it had become evident that the feather 
dealers had no intention of staying their hands 
while a single grebe remained alive, the Oregon 
Audubon Society, in the spring of 1908, sub- 
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scribed four hundred dollars for two capable 
field naturalists to make a trip to the lake 
district, and to prepare a statement and an 
appeal to the General Government, asking 
that some steps be taken to prevent the utter 
destruction of bird life in this area. 

I have space to give one extract only from 
this report. It refers to the grebes on Lower 
Klamath Lake. ‘*.. . . found but one nest, 
and saw only an occasional scared bird. 
Skinned bodies floating here and there told 
the story of their disappearance.”’ 

Suffice it to say that when the report reached 
Washington, Mr. Roosevelt, with his usual 
admirable promptness and intelligent appre- 
ciation of the needs of bird protection, at once 
came to the rescue, and in August, 1908, set 
aside Lower Klamath Lake, Harney Lake, and 
Lake Malheur as bird reservations. | 

But the dealers, who had been working. the 
field systematically, had not quite exhausted 
the supply of grebes on Lake Malheur, and 
they were not going to allow even Executive 
Orders and Proclamations. to stand in the way 
of their doing so. Last season there were six 
indictments against dealers’ agents filed in 
the District Attorney’s office at Burns for 
shooting grebes on Lake Malheur Reservation. 
These indictments cited the killing of 400 
grebes by one hunter and 1,000 by a second 
hunter. While these indictments were being 
made, a number of sacks belonging to a third 
hunter, and containing the skins of 800 grebes, 
were seized at the express office at Burns. 
Unfortunately, all the poachers heard in ad- 
vance that indictments were to be made, and 
escaped to California. . . 

I will conclude these few remarks on what 
was once one of the most extensive breeding 
grounds in the world with an extract from the 
monthly report, ending May 31st, 1909, of the 
State Warden of Lake Malheur Reservation :— 
‘ Very few grebes are nesting on the reserve 
this year—mute testimony of the inroads of 


previous market hunting. A few gulls and 


terns are nesting, but very few.” 


THE ISLANDS OF THE NORTH PACIFIC. 


The extent to which the destruction of birds 
is carried in the North Pacific Ocean may be 
gauged by a few extracts from the Report of 
William Alanson Bryan, United States Special 
Inspector of Birds and Animals. The Report 
is dated October 31st, 1904, and is addressed 
«to the Honourable Theodore Roosevelt, 
President of the United States.’’ In this 
official communication Mr. Bryan states :— . 
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“ During the past few years I have visited practi- 
cally all of the low coral islands in the North Pacific, 
and have been appalled at the destruction of the birds 
on these islands by Japanese ‘ plume-hunters,’ who 
made a business of visiting not only the bird islands 
of their own possessions, but those of the United 
States as well, and killing birds by the hundreds of. 
thousands. On Marcus Island, a party had been at 
work for six years. In that short time they had 
wiped out of existence one of the largest albatross 
colonies in these waters. So complete was their 
work of destruction that, during the year of my 
visit, they had only secured thirteen specimens of 
the albatross! While there I estimated that they 
had 40,000 tern skins ready for shipment, which was 
the second boat load to be shipped that year. n... 
Midway Island at the time of my visit was covered | 
with great heaps of albatross carcasses, which a crew 
of poachers had left to rot on the ground after the 
quill feathers had been pulled out of each bird.” 

The Report then deals with the depredations 
on Lisiansky Island, which is one of the out- 
lying Hawaiian islets, and is a wonderful. 
centre of ocean bird-life. For the purpose of 
brevity, I will present this portion of Mr. 
Bryan’s Report in my own words. In 1904, a 
Tokio firm fitted out a schooner at Yokohama 
and despatched her to this island, the object 
of the expedition being the collection of 
plumage for the millinery markets of Europe. 
The staff of killers, skinners, and taxidermists 
on board numbered :87. The schooner duly 
arrived at her destination, when the party 
landed and commenced at once to kill the 
birds. A few weeks later their presence on 
the island was observed by the captain of a 
ship engaged inthe guano trade, who reported 
the matter to the chief authorities at Honolulu. 
The United States steamer Zhefzs, of the 
Revenue Service, was at once despatched to 
stop these unlawful operations. She arrived 
at Lisiansky Island to find that the raiders 
had already collected 335 cases of plumage, 
representing the skins and feathers of 300,000 
birds. : ; 

After relating this incident, Mr. Bryan 
takes, in order, all the low islands of the 
chain, and shows how each is similarly 
scourged. 

The raids led to an interchange of views on 
the subject ketween Washington and Tokio. 
It is only fair to Japan to say that she at once 
issued an Order warning ship captains not to 
carry men who were engaged in this piracy. 
But the raids continued. Then, in reply to 
further protests from Washington, the Japanese 
Minister for Foreign Affairs presented his 
compliments to His Excellency the American 
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Minister, and, while assuring him of Japan’s 
sympathy and co-operation in the matter of 
the bird laws of the United States, had the 
honour to inform him that the class of men 
engaged in plume collecting was composed 
largely of lawless marauders. The Japanese 
Minister for Foreign Affairs knew what he was 
talking about. In 1908 the skins of about 
50,000 terns from these islands came under the 
hammer in Mincing-lane. I have not yet com- 
pleted the details of the London plume sales 
for this year, but I notice that terns from the 
North Pacific continue to be a feature of the 
catalogues. 

On December 17th, 1904, the nominee of a 
syndicate of Europeans addressed a letter to 


the Governor of Honolulu, in which he made 


the following proposal ;—He was to be granted 
a lease of a certain number of the North Pacific 
Islands—which he specified, and which are the 
principal breeding grounds of such albatrosses 
and terns as are left to these waters—on these 
conditions :—He would agree for ten years to 
plant each year not less than 1,000 coconut 
trees. After expatiating on the benefits which 
would accrue to the country and to the people 
from the change of a bird preservation into a 
coconut plantation, the nominee went on to 
say that he would agree to protect the birds, 
but asked for the privilege of killing annually 
such numbers as would not, in his opinion, 
affect the continuance of the several species. 
Finally, he agreed to pay to the territory Io 
per cent. of the net realisations from the sale 
. of the bird skins. E 

I suffer always from a mild attack of irrita- 
tion when I think of the action of the Governor 
of Honolulu in submitting to Washington such 
an impudent attempt to exploit public credulity. 
But all’s well that ends well. This disin- 
genuous attempt to secure to the millinery 
interest a concession which would have meant 
the annihilation, within four or five years, of 
almost every bird in the North Pacific Ocean, 
was exposed by Mr. William Dutcher, and 

vetoed by the Department of the Interior. 


THE SOUTHERN SEAS. 


The Wandering Albatross.—The Northern 
Hemisphere does not know the wandering 
albatross. Only when the voyager has rounded 
the Cape or the Horn and run into the region 
of thundering gales does the great snowy form 
of this bird float into the wind, and, spreading 
its mighty pinions, sail silently by. The 
southern seas, because of it, defeat the 
northern as a spectacle. 


The superstitious reverence of the sailor of . 
other days for this pilgrim of the sea was full 
of child-like wonder of its beauty and power, 
of the mystery of its creation. Whence came 
it, whither went it, homeless and shelterless as 
it seemed to be? Poets of all ages have 
spoken with sympathetic awe of the wandering 
albatross. More than any other one of the 
higher animals has it inspired them with a 
noble sense of the unity of all nature. Cole- 
ridge’s masterpiece owes its immortality to 
the awful and mysterious sense that in slaying _ 
the bird the mariner not only committed an 
offence against his fellow-men, but a sin 
against the God of Nature himself. 

I make a swift descent from the spacious 
days of fragrant thought to the present-time 
limits of the human mind in the exercise of its 
higher forms. Without giving a thought of 
how desolate. and lonely that sea of storms 
will be when there are no more wandering 
albatrosses, man to-day is waging a war 
against this harmless bird which must result 
ere long inits extermination. And howrevolt- 
ing is the manner in which it is ‘‘ laid full 
low’’ solely for the quills its wings supply! 
The mighty pinions, which the voyager never 
hopes to touch but in a dream, are at the 
mercy of man when the bird has sailed away 
to. one of the small and remote islands to | 


_which it repairs to reproduce its kind.: The 


wings which traverse oceans are impotent on | 
land. Moreover, when the albatross has com- © 
menced to hatch the single egg it lays, nothing 
but force will move it from the nest. An 
occasional snapping of the mandibles . is 
the sole defence it offers to intrusion. It 
seems to plead for mercy, to protest through - 
its helplessness—as a woman might protest, 
by an attitude, against further outrage. But- 
the plume-hunter does not know forbearance. 
A blow with a stick makes answer to the 
protest. i 


- AUSTRALIA. 


The Emu.—Turning to Australia, it is — 
fitting to speak first of the king of that country’s . 
avi-fauna — the notable and noble emu. 
Whether viewed in captivity, or in its native . 
wilds, this stately bird immediately attracts - 
attention. Even the unimaginative aborigines 
felt the poetry when they enshrined it ina legend 
which they weaved about the stars. On cloud- - 
less Austral nights, when the Milky Way is 
intensely visible, and the Coal Sack is typically 
and absolutely the quintessence of darkness, 
the Blacks will point to the shadow of a great 
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emu in the sky in the act of running, as it were, 
eastward, and will tell the wondering white 
man the fabulous story. 

Now that its persistent persecution has ren- 
dered the extermination of the emu in the 
immediate future more than probable, the 
growth of sentiment in Australia in favour of 
the bird has been extremely rapid. Unfortu- 
nately, its destruction for its feathers is pro- 
ceeding with even greater celerity. A startling 
index of the magnitude of its slaughter— 
always mindful of the fact that it has been 
already exterminated in Tasmania, Victoria, 
and South Australia, and exists only in a few 
scattered flocks in New South Wales and 
Queensland—is given in the April number of the 
Journal of the Ornithological Union of Aus- 
tralia. During March last 490 cf these fast- 
disappearing birds—which, by the way, are 
protected by law—were killed in Queensland. 
Of this number, the skins of 419 were smuggled 
out of Australia, and were sold at the London 
Commercial Sale Rooms on August 4th, 1909. 

With your permission, I will touch here on 
a side of the question of bird destruction which 
apparently has escaped the notice of English 
people. The worth of a bird is not to be 
judged by the price of its skin. Its signifi- 
cance is to be valued by its associations. 
No Englishman, for example, can judge with 
the appreciation of the Australian, who has 
grown up with the bird, the value of the emu. 
No Englishman can understand how deeply 
its loss will be felt by every right-minded 
man who claims Australia as his fatherland. 
Let us probe this matter a little more deeply. 
There can be no doubt of the importance of 
the place rooks occupy in the English land- 
scape. There can be no doubt of the place 
the robin holds in English literature and in the 
hearts of the English people. How, then, 
would we like it if a horde of plume-hunters 
from abroad were to invade this island and 
extirpate our birds, leaving our fields and 
woods a haunt of loneliness? Let us not 
delude ourselves for a moment by believing 
the hypothesis too improbable to happen. It 
zs happening—at any rate, to one of our most 
useful and lovable birds. Of late years a large 
trade has sprung up in the export of English 
lapwings for consumption in the hotels and 
restaurants of the larger cities of the United 
States. Last year there were piled in one cold- 
storage house alone in Jersey City 18,000 lap- 
wings, which had been exported from this 
country. During the first week of October— 
two months ago—a seizure was made by the 
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authorities, in a cold-storage house in New 
York City, of a number of boxes and barrels 
marked ‘‘ dressed poultry.” They were found 
to contain 6,000 game birds, and these birds 
were held in storage contrary to law. Experts 
were employed by the authorities to identify 
the species. For my information, a copy of the 
list was sent me. It included a large number 
of English lapwings. 

Alarmed at the proportions the trade was 
assuming, I brought the matter to the notice 
of the Home Office. The Home Office awoke, 
yawned, stretched itself, and slumbered again. 
But if the Home Office does not unweave the 
poppy from its drowsy brows, and awake to 
action, it will not be long before we are able 
to sympathise with those unfortunates in other 
lands whose birds we have stolen. 

The Lyre Bird.—That pride of Australia, 
the lyre bird, has been so hunted for its lyre- 
shaped tail, that it is soon to pass away. No 
word is too strong to use in condemnation of 
the destruction, for an unworthy purpose, ofa 
bird whose position in the great list of birds 
was unique. There was no animal in the © 
world towards which the eyes of zoologists 
were directed in more admiring wonder. The 
Australian bush took on an added glamour 
from the fact that it held this avian marvel. 
Sad, therefore, is the thought that nothing 
can be done to save it now. The rarer the 
bird became, the fiercer grew the competi- 
tion to procure its lyrate plumes before the 
genus was exterminated. In 1907, there were 
180 tails sold at the London feather sales. 
That fell swoop well nigh sounded the knell of 
the lyre bird. In 1908 its name did not appear 
in the catalogues—sinister import ! 

The Bower Birds.—The bower birds are 
unique in making for themselves playing- 
grounds in the shape of bowers, or runs, and 
tastefully decorating them with flowers and 
other embellishments. I know that students 
of evolution believe that the building, and - 
the decoration of these bowers, and the antics 
indulged in by the birds, are meant to fascinate - 
the female, and have been evolved by her selec- 
tive action. This view is not in accordance 
with my own observations. I have studied 
these feathered architects building these 
bowers, decorating them, and subsequently | 
sporting within and about them with the joy of | 
dancing feet, and I am certain that these 
highly artificial structures are used solely for 
innocent enjoyment, and that they not only 
point conclusively to the possession of æsthetic - 
emotions, but, furthermore, show us how far 
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we are from realising what is taking place in 
the minds of, or the height of development 
reached by, the members of the animal world. 

It is a profound pity that these ornithological 
wonders, not only of Australia and of New 
Guinea, but of the world, should be handed 
over to the destroyer. The Regent bower bird, 
which, if 1 except the rifle bird, is more sought 
after for its feathers than any bird in Australia, 
is so gloriously arrayed in gold and black that 
the aborigines call it ‘‘ yelgun,’’ which is their 
word for the sun. I have seen this handsome 
fellow within a day’s ride of Port Jackson. 
Now, one has to go very far afield, and pene- 
trate deep into the silent temples of nature, 
before his eyes will be gladdened with the 
sight of one. 
see a dozen to-morrow morning—if you choose 
to take a walk down Regent-street. 


NEW GUINEA. 
The Birds of Paradise.—in speaking of 
the birds of paradise, I wish it to be under- 
stood that I refer only to those species which 


are collected for their plumes—though, for the - 


matter of that, no bird now-a-days in New 
Guinea is safe for an instant from being col- 
lected. Under present conditions, then, the 
annihilation of all birds of paradise, and 
within a comparatively short period, may be 
regarded as certain to occur. It is the mis- 
fortune of these birds—from the point of view 


of their continuance—that the various species - 


are confined, severally, to restricted areas— 
in some cases, to islands off the coast. It is 
also their misfortune—from the same point of 
view—that during the courting season the 
males do not woo separately, but collect in 


numbers to display their glories to the females, . 


each wooer vying with his rivals in endeavour- 
ing to obtain a mate. This latter circumstance 
is one of the chief causes of their undoing, 
for when the males are thus collected the 


native hunter at once realises his opportunity, | 


and shoots them by the score. 
Definite records of destruction of species are 


difficult to obtain, as white men have not- been - 


able to investigate all of them. The facility, 


however, with which some important species — 
are killed on account. of this limited range, — 
and of this manner of wooing, is reflected in ' 
the reports of Mr. Walter Goodfellow and Mr. - 


Charles B. Horsbrugh, both of whom journeyed 


recently to New Guinea in search of birds of . 
Reports of these expeditions ap- ` 
peared, respectively, in the Journal of the- 


paradise. 


British Ornithologists’ Club, June 19th, 1907, 


But you, who listen to me, may © 
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and in the April number of ‘‘ The Ibis” for 
the present year. . 

In the first-mentioned Report, Mr. Good- 
fellow told us that at the time of his visit 
20,000 skins, at a low estimate, were annually 
exported from North and West Dutch New 
Guinea. He also informed us that the 
beautiful long-plumed species from the Island 
of Jobi (Paradrsea jobtensis) was fairly 
numerous, even in recent years, but that in 
1906 only 7o skins were expoited from the 
island, though all the natives were engaged- 
hunting for them. This gentleman also told 
us that the gorgeous red bird of paradise 
(Paradisea rubra), whose dwelling place is 
the Island of Waigiou, had become very rare, 
and was being rapidly exterminated, young 
males and females being shot in addition to 
full-plumaged males. 

I can—and presently will—supply a pendant 


`- to that statement. 


Mr. Goodfellow furthermore informed us 
that each year every full-plumaged male of 
the great bird of paradise (7aradzsea apoda), 
which is found in the Aru Islands only, was 
killed, and that this species also was being 
rapidly exterminated. In addition to the 
above, we learned from the same source that 
for some years previous to 1907 two Chinese 
traders at Humboldt’s Bay, in the north-west 
of New Guinea, had been exporting every 
three months 12,000 bird skins, chiefly of the 
lesser bird of Paradise (Paradisea minor), 
whose habitat is in that region. 

Coming to ‘‘The Ibis’’ report, further 
evidence of the destruction of species is sup- 
plied by Mr. William Stalker, who joined Mr. 
Horsbrugh’s expedition when it reached New 
Guinea. Speaking of the blue, or Prince - 
Rudolph’s, bird of paradise (Paradisornis 
rudolpht) Mr. Stalker says that he found 
this bird to be everywhere throughout its 
habitat very scarce. Only three examples — 
were .met with after a careful search of many - 


: weeks duration, and extending over a large 


tract of country. p 

Now listen. When visiting. last year the 
warehouse in Cutler-street, Houndsditch, in 
which the feathers are on view previous to the 
sale in Mincing-lane, my.attention was arrested 
by an item in one of the catalogues which spoke : 
of ‘‘ 2 birds of paradise, blue, and 10 birds of 
paradise, blue, dull.’’ Wondering what a 
“ blue, dull,” bird of paradise might be, I 
examined the box which held the skins. 
The ‘‘2 birds of paradise, blue,’’ were full- 
plumaged males of the species Mr. Stalker 
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. found so scarce. The “ 10 birds of paradise, 
blue, dull,’’ were females and unfledged males 
of the same precious bird—skins absolutely 
valueless for trade purposes. I mention this 
incident to show you how reckless is the de- 
struction by plume-hunters of vanishing avian 
species. | | 

It seems incredible to any right- thinking 
man, that a member for one of our Uni- 
versities, which are supposed to be seats of 
learning, together with an educated man 
who has held office under the Indian Govern- 


ment, should have felt no shame in rising in - 


their places in Parliament and blocking a Bill 
which had for its object the rescuing from the 
lust of gain the birds of paradise and those 
other feathered glories of the world, a 
remnant at least of which had been left to us. 
Equally incredible is the action of the Dutch 
Government in offering to sell to one firm of 


feather merchants the sole right of shooting all - 


the birds of paradise in Dutch New Guinea. 
The offer was not accepted; not because the 
firm in question rose superior to temptation, 
but because it was thought that the Dutch 
Government was asking. too much. 
whether the offer was accepted or refused, I 
do not think very important now. What is 
important—desperately important—is that any 
nation, for revenue purposes, should have the 
power to sell man’s heritage in nature. 


-Natural selection has done many beautiful - 


things, but it has brought down through the 
ages no more exquisite piece of work than the 
bird of paradise. While the world lasts the 
memory of it will remain a thing supreme— 
supreme in capricious graces of form linked 
with capricious graces of colour which simply 
captivate the whole peut and lead it to 
- adoration. 


‘It is difficult to feel as . if one had anything - 


in common with men who can kill such lovely 
creatures for coin, or with women who are 
unable, or unwilling, to make all this beauty a 
subject of thought but as it has.to do with the 
bedecking of themselves. 


ILLEGITIMATE TRADE IN PLUMES. 


You will remember that I mentioned at the 
outset that I should have to depend upon rela- 
tively few species to illustrate the havoc which 
the traffic in plumes is making of birds in the 
countries of their origin. There are, of course, 
many other species, besides those I have 
mentioned, which are being hurried out of 
existence—some, indeed, in so perilous a state 


But 
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that every bird killed hastens the day when 
the race will become extinct. But time, and 
not lack of evidence, precludes the possibility 
of giving the facts and figures connected with 
these. 

I turn away to another side of the question 
which, if possible, is equally disagreeable to 
contemplate. It may be said that England is 
not more guilty in this respect than other 
nations. Perhaps not. But because she makes 
louder protestations than others of her com- 
mercial probity the sin seems greater in her. 
Exclusive of ostrich plumes, and the plumes of 
game birds and of domestic fowls, the bulk of 
ornamental feathers. used in the millinery trade 
in this country are smuggled goods. It is 
really astonishing the number of bird-protec- 
tion ordinances there are in force throughout 
the world. When, finally, I had compiled but 
the briefest abstract of them all, I found myself 
with a sheaf of manuscript under my arm. But 
it is with the bird-laws of British possessions 
only that I shall deal for the nonce. With so | 
few exceptions that they may be taken as 
proving the rule, our dominions. and colonies 
have done all in their power to protect their 
birds, but in every instance these efforts have 
been rendered abortive by illicit export. As 
my time is. limited, I propose to do no more 
than take one country as an example. 

Allured by the prospect of a short cut to 
comparative affluence, the Hindu cultivator of 
the soil was selling his oxen to enable him to 
participate in the collecting of bird skins, 
finding more immediate profit in destroying 
his feathered allies than labouring with them 
for the production of food. To stop this 
insane proceeding, the Government of India, 
in 1903, issued a notification under Section 19 
of the Sea Customs Act, prohibiting the taking 
by sea or by land out of British India of skins 
and feathers of all birds other than domestic 
birds, except feathers of the ostrich and skins 
and feathers exported dona fide as specimens 
illustrative of natural history. Since that. 
notice was issued, the skirs and feathers of 
India’s most beautiful and most useful birds | 
have continued to pour into London with 
thronging frequence. It will interest you to 
know how they are conveyed clandestinely out 
of India. Fictitious names are used, fictitious 
addresses sometimes given, and the feathers 
exported in cases falsely declared as contain- 
ing cow-hair, horse-hair, or some flimsy silk 
material. Artful to a degree, as befits the 
smuggler, the feather trader often selects 
devious routes by which to send the contraband 
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goods to London. By way of Penang is a 
route much favoured by persons engaged in 
the unlawful business; though all ports of the 
Straits Settlements are freely used for the same 
purpose. The wisdom of this manceuvre is 
obvious. The Customs are less watchful over 


the exports to a port where there is no market - 


for plumes. . 

The bolder spirits ship direct to London. 
In March, 1908, six cases, described as contain- 
ing cow-hair, were exported from Calcutta. 
The fact that a false declaration had been 
made was subsequently discovered, and a 
warning telegram was sent to the London 
Customs House. When the cases arrived in 
the Thames they were opened. The ‘‘cow- 
hair’’ ‘consisted of 6,400 skins of the green 
paroquet. The goods were for a time detained, 
but the British Customs Law, in the absence 
of prohibition of-importation, allowed of no 
further action, and the skins had to be tamely 
handed over to the grinning consignee. You 
see, feathers are free goods, so there was no 
fraud upon the revenue. 

This incident led to the British Customs 
House making further enquiries with regard 
to other importations which had immediately 
‘preceded the six cases of *‘ cow-hair.’’ It was 
then discovered that between December 2oth, 
1907, and February 15th, 1908—no more than 
eight weeks—twenty-three cases of bird-skins 
had been imported from India, and that all 
had been declared as either cow-hair or horse- 
hair. The catalogues of the February and the 
April feather sales told us’ the number of 
beautiful and useful Indian birds which were 
‘in those twenty-three cases. The figures 
would surprise you. 

Parcel post is not-in favour with the feather 
smuggler. He gets caught too often. Under 
the Post Office Act, the Post Office can deal 
with any consignment of packages by parcels 
‘post more effectively than the Customs. 
Besides, the officials at St. Martin’s-le-Grand 
-are ferrets. On three occasions, that I know 
of, parcels from India, described as contain- 
ing some sort of dress material, were opened 
at the London Post Office and found to contain 
plumes of the white heron. The Postmaster- 
General, in each case, bundled back the 
parcel to the Indian Post Office from which 
it had been sent. I understand prosecution 
followed. 

I could give you many instances of smuggling 
from other countries, but they do not differ 
essentially in character from the cases I have 
cited. 
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SECRECY OBSERVED BY THE TRADE. 


It is not a little singular that the Textile 
Trade Section of the London Chamber of 
Commerce while proclaiming the trade in 
ornamental feathers to be an ‘‘English 
industry ’’ should observe such secrecy with 
regard to its inner history. Since the revela- 
tions made before the House of Lords Select 
Committee on the Plumage Bill, the detailed 
advertisements of the ornamental feather sales, 
and the reports of these sales, have ceased to 
greet the public eye. I am trying to use 
temperate language, and to avoid anything in 
the nature of an attack on the individual ; 
but when I reflect that the procuration of 
ornamental feathers is characterised by 
cruelties which are abominable and full of 
horror—when I reflect on the appalling number 
of birds which are annually killed to supply 
the trade—when I reflect that a large number 
of the skins and feathers of these birds are 
able to be brought into the London plumage 
mart only by means of false declarations, 
which are a direct evasion of the law, and 
which declarations are made deliberately for 
the purpose of deceiving ship captains and 
the Customs authorities of the country from 
which the skins are shipped—I feel constrained 
to say that the plain English of this suppres- 
sion of advertisement and report is that there - 
is being carried on in the heart of the City a 
business of so questionable a nature that it 
has been deemed advisable by those engaged 
in it to interpose darkened glasses, or the 
equivalent, between its operations and the eyes 
of the public. 


THE BIRD AS THE LABOURER OF MAN. 


Thus far I have attempted to look at birds . 
chiefly from the sentimental point of view. 
Now, let us turn for a moment from the con- 
templation of the higher and nobler uses which 
they subserve to man to study them in the cold 
light of economics. 

It is Nature’s delight to preserve a due 
balance between the numbers of birds, beasts, 
insects, plants, and other forms of life, and if 
these arrangements are left undisturbed the - 
result is a wholesome equilibrium of destruc- 
tion. Birds, in carrying in the spring millions - 
of destructive insects to their young, who could 
not live by any other means; birds, in feasting 
in summer on adult insects, which, if not com- 
bated, would devour every green thing upon 
the earth; birds, in feeding in the autumn on 
seeds of harmful weeds, which, if left to mul- 
tiply, would choke all useful plants; birds, in 
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seeking out in winter the nests of larve and 
daily consuming myriads of future depredators ; 
birds, in performing these and numerous other 
functions which they alone are fitted toper- 
form, and which could not be performed by 
any other agency, are beneficial to the natural 
world—are, in short, an essential part of 
Nature’s great plan. This being the case, 
they must be beneficial to man also, for man, 
the animal, is a mere integral part of nature. 

Yet man, the human being, is daring to 
interfere with natural operations ; is daring to 
set up artificial standards of his own and to 
bid nature conform to them. Let him be 
careful! Never yet was that grand harmony 
interrupted with impunity. Let man remember 
Hungary; let man remember the Island of 
Bourbon; let man remember the dozen other 
instances in which he has banished the bird, 
only hurriedly to rescind that judgment and to 
call it again to his aid, lest he should perish. 
And fortunate, indeed it was for him that the 
bird was not beyond recall ! 

It is the perennial regulative influence exerted 
by birds individually everywhere as a check on 
the undue increase of other forms of life which 
makes agriculture possible. Were it possible 
to sweep suddenly every bird from the earth, it 
would be a span of a few years only before this 
globe would become uninhabitable. The 
destruction of birds is almost invariably fol- 
lowed by an immediate increase in the numbers 
of injurious insects. Wherefore, when we 
consider how vast is the number of insects, 
how stupendous their power of reproduction, 
how insatiable their voracity, we must admit 
that the destruction of the bird, which is the 
natural enemy of insects, can be described 
only as suicidal folly. 

You, who sit at home at ease, cannot realise 
the rapidity with which grasshoppers and 
caterpillars propagate in warmer climes. Nor 
are you able to imagine, even in the feeblest 
degree, the devastating capabilities of these 
ravening pests. I have seen flights of grass- 


hoppers, which hid the sun, settle on a smiling 


promise of lush green, and leave it as bare of 
verdure as the sands of Sahara. I have seen 
countless millions of caterpillars move from 
cornfield to cornfield in solid masses, making 
all as void of profit as though the country side 
had been swept bya billow of fire. But I have 
also seen the birds of the air gather to sucha 
feast from far and near, and make so complete 
a destruction of the pests that, instead of ruin 
befalling the agriculturalist, enough was spared 
to him, through the timeful aid of his allies, to 
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enable him to weather the evil hour. What 
would happen if the birds were not upon the 
earth to correct such disturbances caused by 
abnormal outbursts of insect life, is too full of 
dread to contemplate. Yet that evil day is 
coming, hour bythour, as the hand of a clock 
moves to an appointed time, if this wholesale 
butchery of birds during the breeding season 
is not checked. In a word, the traffic in 
plumes is conducive to consequences inimical 
to human well-being, and must be stamped out. 


THE PLUMAGE BILL. 


I have given you this evening, rudely and 
roughly stated, I admit, the reasons why I 
promoted the Plumage Bill. While I am one 
of those who like to see England keep her 
powder dry, I am also one of those who like 
to see her mind her own business. But this 
great civic and economic movement is her 
business—deeply, terribly, her concern. The 
national prosperity of a country depends 
largely on agricultural pursuits. How, then, 
can England, with her vast oversea possessions, 
afford to shut her eyes to the writing on the 
wall? Even the least of these victims, the 
diminutive humming bird, is of considerable 
economic importance. England’s responsi- 
bility, therefore, to those of her blood who 
have made their homes in countries where 
insects impose a heavier tax on farm products 
than in any part of the world, lies heavy upon 
her. And in what manner does she acquit 
herself of this responsibility? She opens a 
ledger, and points to the profit which accrues | 
to the few from the violation of the bird laws 
of the world. My retort to England is: The 
profit of the few ought not to be obtained at a 
loss to the public economy. My further retort 
to England is: You have no right, you who 
claim to be alone among the nations in 
founding Empire on justice and liberty, you 
have no right to sacrifice the welfare and the 
happiness of millions of your children to the 
clamour of a small and selfish interest which 
is composed largely of a foreign element. 

That is the question, and there is no other 
question ; and if we endure it we are not the 
nation we were. 


DISCUSSION. 


Mr. C. F. DOWNHAM said he differed from many 
of the statements and conclusions of the author, 
who, he thought, had studied the subject from the 
point of view of a sentimentalist. He seemed to have 
adopted certain exaggerated statements that had 
appeared during the last fifteen or twenty years in 
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the Press. He himself had studied the subject 
from another point of view, and, whilst agree- 
ing that the useless slaughter of birds was 
wrong, was not disposed to adopt the conclusions 
arrived at by the author. Dealing with some of the 
remarks seriatim, he was of opinion that it would never 
have been worth any Hindu’s while to sell his oxen, 
as the author had asserted, in order that he might 
enter into the business of feather collecting. So 
far from the white heron being extinct, the num- 
bers, he believed, were undiminished, the same 
number existing to-day in the everglades of Florida 
as existed thirty years ago. With regard to 
the terns on the Atlantic coast being almost extinct, 
one had only to look at the thousands of miles of 
coast line to see that it would be impossible to 
destroy them, even if every American citizen armed 
himself for this express purpose. In charging 
the plume hunters with murder, the author had 
made a serious accusation, and one, in the 
Bradley case, which was unsupported by the facts. 
The records showed that Mr. Bradley was killed 
in a brawl, by a respectable citizen, who was 
acquitted by a jury of the charge of murder. 
He did not for a moment suggest that the 
author had intentionally attempted to mislead, but he 
did say that he had not carefully examined the facts 
from which he deduced his conclusions. He ex- 
pressed the hope that the Society would permit of a 
paper on this subject being given from a point of 
view not wholly sentimental. 


The CHAIRMAN, in proposing a vote of thanks to 
the author of the paper, said Mr. Buckland had 
brought forward a number of facts which, whether or 
not some of them were capable of another interpre- 
tation than that he had put upon them, were never- 
theless such that no thinking man or woman could 
pass them by without giving very grave attention to 
them. It was only reasonable to suppose, without 
considering the rightness or the wrongness of the 
‘question, that if an organised annual raid was made 
upon the birds at the breeding season it must reduce 
their number, and the common rumour was 
that a number of species had been diminished 
almost to the verge of extinction. He did not re- 
member the author of the paper saying that in any 
one case a whole breed had been actually destroyed, 
but he certainly indicated that in many cases it had 
come very near to that and had been only saved by 
the intervention of the civil power. It was very diffi- 
-cult to give any opinion upon the whole question, and 
he was not going to give any definite opinion one 
way or the other; but he did think that everybody 
would be extremely sorry to see English birds reduced 
‘in the enormous proportion in which some foreign birds 
‘had been. The pleasure many people gained in 
watching bird life, and the enormous value of birds 
‘in the economy of nature, were alone sufficient 
argument, without taking any extreme view, to 
‘justify that side of the question being brought promin- 
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ently forward. The mere question of whether or not 
there was a large trade in birds’ skins and feathers, 
should not, he considered, be the final or only consi- 
deration in discussing the whole question. Therefore, 
he thought the author had done very good service in 
bringing that point of view to the notice of the 
Society. 


The vote of thanks was carried unanimously. 


Mr. BUCKLAND, in reply, said he had purposely 
made no statement which was not founded either 
upon diplomatic, consular, or other official records. 
His paper, appearing as it did in the Journal of the 
Society, would goto the ends of the earth, and be 
read by thousands; and for that reason he had 
been most careful in making his assertions. 
His information with regard to the terns 
had been obtained from the Official Records 
of the Department of the Interior at Washington. 
It was a fact that the terns were brought almost to 
the verge of extinction, while the roseate spoonbill, 
the oyster-catcher, and half a dozen other species he 
could mention, had been absolutely exterminated. The 
least terns which had been exhibited on one of the 
slides were only a pitiful remnant of the millions of 
those birds which at one time thronged the coast. 
With regard to the everglades of Florida they were as 
primzeval now as they were a thousand years ago. 
The white heron still nested there, but there was a 
certain tribe of Indians in the locality which until 
recently had refused to accept the authority of the 
United States, who had persistently killed those 
birds for the purpose of selling them at the large 
hotels. Florida, which at one time had been 
their natural home, had now become destitute of 
them, with the exception of the few left in the 
Reservations ; in fact, he did not think there was now 
a single white heron left in the North American 
Continent other than those which were under the 
protection of the Warden. With regard to the 
murder of Bradley, his information was derived 
from the Court Records. The real facts were 
that certain notorious raiders were heard by 


- Bradley shooting egrets, and it was in attempt- 


shot 
The story of 


ing to capture them that Bradley was 
as he was climbing into the schooner. 


. the raiders was, that Bradley fired first, and that 


they only fired in self-defence. The post-mortem 
examination showed that Bradley was shot with a 
bullet, from a Winchester rifle, which entered his 
breast, passed through his body and out at the 
lumbar vertebrze, shattering the spinal column in its 
passage. It was said by the raiders that, after being 
shot, Bradley rose upon his knees and fired again, 
but he did not think there was any probability ia 
such a statement, having regard to the nature of 
the injuries. The grand jury failed to bring in 
a true bill, and there was, therefore, no trial of the 
accused. With regard to Mr. Downham’s remark 
that some of the facts must have been taken from 
newspapers, the truth was that the whole of the in- 
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formation in the paper was derived from official 
records, and he did not think that one single state- 
ment he had made that evening was incorrect. 


Mr. DOWNHAM observed that he did not dispute 
any of the statements, but disagreed with the deduc- 
tions. 


CHINESE JOSS PAPER AND JOSS 
STICKS. 

Joss paper is a product of bamboo which is used 
by the Chinese for smoke sacrifices at religious and 
family celebrations. The rough paper weighs about 
0°74 ounce per I‘Ig square yards. It is covered on 
one side with tin, and then weighs about 1'3 ounces 
per I'Ig square yard. The sheets are folded into the 
shape of little boats, placed upon the altar, and 
ignited. Rapid burning and white ashes are in- 
variably demanded. The attempts at imitation on 
the part of European manufacturers have usually 
failed on account of the second requirement. Efforts 
have been made in England, France, and Germany 
to imitate joss paper, but up to the present the 
product has been unable to compete with the Chinese 
original either in quality or in price. From the 
following figures may be seen what an imitation joss 
paper which could compete with the Chinese article 
would mean to the inventor:—In the Sooshing 
district alone £270,000 worth of joss paper is manu- 
factured annually; in Shanghai, £136,000 worth is 
sold annually; and in the Yangtse Valley the sales 
are said to amount to £800,000 annually. The 
principal districts in which the manufacture of joss 
paper is carried on, Sooshing, Ningpo, Hangtschau, 
and Futschau, lie to the south of Shanghai. Young 
bamboo trunks are placed in ditches in layers, with a 
covering of lime between them. The ditches are 
sometimes as large as thirty feet wide and ninety feet 
long. Water is poured over the mass, and the con- 
tents are allowed to remain until the trunks have 
rotted, which sometimes takes as long as three 
months. After the lime water has been drawn off, the 
mass is placed in a ditch provided with stirrers, where 
it is washed. The reduction to fibre takes place in 
mills worked by buffaloes. After a second washing 
the material is ready for the mould of the paper 
maker. In China the mould consists of fine bamboo 
sticks, and for this reason the paper is always ribbed. 
The product is squeezed in wedge presses, dried on a 
board, and then covered. with tin. The pulverised 
metal is strewn over the sheets, and hammered be- 
tween the fibres with hammers of soft wood. The 
chief difficulty lies in this hammering, and in spite of 
the thinness of the paper, the Chinese attain a shining 
surface of tin. The paper is packed in bales of 3,000 
to 3,200 sheets. The manufacture of joss sticks is an 
important industry in Canton, and according to the 
American Consul there, the exports to foreign countries 
during the last few years indicate an increasing trade 
in this direction. The method of manufacture of joss 
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sticks is very interesting, The various kinds of woods 
used are reduced by hand to a dust with rasps and 
files. The sugar, and materials such as sandal and 
other woods, cedar, rhubarb, cloves, &c., which are 
used in the manufacture of these joss sticks, are 
ground to a fine powder in mill-stones. The ma- 
terials are then mixed in an urn, Chinese wine 
being used to moisten them, and they are there 
thoroughly pounded. When sufficiently mixed, the 
mass is given to the man who rolls the sticks. 
This person sits before a table sprinkled with sandal- 
wood dust with a basket in his lap, in his right hand 
a wooden trowel, and in his left a bunch of bamboo 
sticks. The mixture is worked down to a body about 
the size of a large wire, when a stick is put on to the 
table, and with the trowel the substance is carefully 
rolled on to the bamboo stick. The alcohol in the 
wine causes it to dry rapidly, and the sticks are ready 
for packing almost immediately. The workers are 
paid at the rate of one shilling and fourpence per 
10,000 sticks, and an experienced man is able to roll 
as many as 8,000 per day, while the average is about 
6,000 per day. There are many kinds of joss sticks 
manufactured in Canton. The best grades are all 
made on bamboo sticks, and vary in size, some being 
as long as three feet, while the shortest are about one 
foot. Others are made in the shape of spirals. 


A NEW TRADE ROUTE INTO TIBET. 

A new trade route between India and Tibet is 
advocated by Mr. Noel Williamson in a very 
interesting article in the Geographical Yournal. 
The route in question lies almost due east of 
Sadiya, the extreme north-east frontier station 
of British India, and was explored two years 
ago by the author, who followed the Lohit, 
the great eastern tributary of the Brahmaputra, as far 
up as a point called Sati. Here a peak was ascended, 
giving a view of the great range forming the water- 
shed between India and Burma. Along the Lohit 
traders from Tibet descend into the Assam plains; 
Rima being the chief objective point between 
the two countries. The hills encompassing this 
valley separate Assam from Tibet, and the road 
traversing the district is 110 miles from the border 
of one country to the other. The country is 
occupied by a quiet, peaceable people, from whom 
we may expect nothing but obedience, and who look 
to us as the paramount power—a people amongst 
whom no trace of Tibetan influence is found. Over 
forty years ago the late Mr. T. T. Cooper attempted 
to explore this route, under the auspices of the 
Calcutta Chamber of Commerce, but met with 
failure, the hill tribes being unfriendly in those 
days. Mr. Williamson says that to connect India 
with South-Eastern Tibet in this direction by a 
good mule track would be an excellent beginning. 
The country presents no difficulties: it is in fact a 
strikingly easy one for a mountainous tract. The 
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greatest altitude (4,000 feet) occurs on the outer or 
first range, after which no high altitudes obstruct the 
way. The banks of the river would appear specially 
adapted for a road, forming a natural highway with 
Tibet, and only requiring the hand of man to render 
it easy and expeditious. At present trade is very 
small, because South-Eastern Tibet, though the least 
elevated and consequently most productive part of 
the country, has no facilities for the development of 
her resources, being cut off from convenient marts on 
all sides. Thousands of maunds of wool are wasted 
annually, simply because there is no market, and that 
not only wool of the ordinary quality, but also of the 
more costly variety, called pashm, from which the 
shawls are made. If once the Tibetan were to learn 
that every pound of wool had a marketable value in 
Assam, that Assam could be reached quickly, com- 
fortably, and safely, and that there he could purchase 
tea, clothing, &c., in exchange for his wool, a steady 
trade would be assured as far as Sadiya, which is close 
to the terminus of the Dibru-Sadiya railway, and 
within easy reach of Calcutta. 


HOME INDUSTRIES. 


The Supply of Raw Cotton.—Reference has fre- 
quently been made in these Notes to the excellent 
work done, and being done, by the British Cotton 
Growing Association in encouraging the growth of 
cotton within the British Empire. Year by year the 
peril of relying so largely as must be done at present 
upon the American supply is greater, and the desir- 
ability of extending our sources of supply has long been 
recogn’sed. In order to attain this end the British 
Cotton Growing Association was formed some seven 
years ago, its principal object being the extension of 
the growth and collection of cotton in British Colonies, 


Dependencies, and Protectorates. The production of © 


cotton in the United States has grown rapidly during 
the last forty years, but not so rapidly as the 
demand. Fifty years ago England took the bulk of 
American cotton, to-day the Continent takes a third 
of the American crop. Nor is that the extent 
of the change. Thirty years ago the consump- 
tion in the States was almost nil, now they can 
use about five million bales, and the American 


‘ cotton crop this year is expected to be less than - 


eleven million bales. Fortunately, ‘the Indian 
cotton crop, 1909, will probably reach between 
five and six million bales, or nearly half the 
American crop. Indian cotton is very little used by 
the British cotton industry, but it is largely used on 
the Continent of Europe, and this relieves a corre- 
sponding quantity of American cotton for England 
and the other countries that take American cotton. 
Egypt, again, gives us a substantial amount of valu- 
able cotton—this year the crop is a very disappointing 
one—but notwithstanding these and the other sources 
of supply we remain dangerously dependent upon the 
United States, and if the British Cotton Growing 
Association, or any other agency, can quicken the 


industry in the present year. 


- general again. 
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cultivation of cotton within the Empire it will do a 
great national service. Unfortunately, it is slow 
and very costly work, and the Association is at the 
present time in search of additional capital. It has 
been in communication with the Colonial Office for 
some time on the question of State assistance, and 
now the Leader of the Opposition, in a letter to a 
correspondent, expresses doubt whether private enter- 
prise will be sufficient to meet the national require- 
ments, and goes on to say, ‘‘In whatever precise 
shape public aid sball be rendered must be a matter 
for future consideration, but it may encourage the 
labours of the Cotton Growing Association of Man- 
chester, in whose work I have long been interested, 
to know that so faras I and my friends are concerned, 
the principle of public assistance is thus explicitly 
laid down.’’ In other words, if and when Mr. 
Balfour returns to office he will be prepared to invite 
Parliament, upon conditions to be determined, to 


. make a money vote for the purpose of increasing the 


area under cotton cultivation within the Empire. 


The Losses of Cotton Spinners.—Figures com- 
piled by Mr. William Tattersall demonstrate the 
depressed condition of the Lancashire cotton spinning 
Analysing the trading 
results of 82 companies, Mr. Tattersall shows that 
the total loss is the Jargest for over 25 years. 
Sixty-eight of the eighty-two companies have lost 
money, fourteen only making a profit. The amount 


of the paid-up sbare capital of the 82 companies s 


43,100,042, the loan capital being £1,206,495. The 


= value of the plant, including machinery, is £3,975, 564. 


The total loss for the twelve months is' £239,903, which 
works out at a loss on share capital of 7°73 per cent. 


. per annum, whilst on share and loan capital combined, 


after paying interest on loans, the loss is §°57 per 
cent. per annum. The average loss per company is. 


(£2,925. In 1908 the profit on share capital was 


15°18 per cent., and in 1907 33°86 per cent. On 
share and loan capital combined, in 1908 the profit. 
was I1‘29 per cent., in 1907 24°57 per cent. During 
1909 reserve’ funds have been seriously depleted, 


‘many companies continuing to pay dividends out of 


past profits. | 


The Revival of Apprenticeship.—The present 


- Lord Mayor is an ardent advocate of the revival of 


apprenticeship, and the Conference at the Mansion 
House last Friday is only one illustration of the many 
ways in which he is doing what he can to make it 
The argument is that there is direct 
relation between the decay in apprenticeship and the 
increase in unemployment. The great bulk of the 
applicants to distress committees are unskilled or 
nor-skilled irregular labourers. From this it is 
inferred that the great bulk of the unemployed are 
unskilled, and that unemployment itself is due to men 
becoming unskilled irregular labourers. What the 
country wants is skilled regular workmen, not unskilled 
casual workmen, and it is assumed that the revival 
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of apprenticeship will kill, at any rate greatly lessen, 
the one and increase the other. But however desir- 
able it may be from some points of view to revive 
apprenticeship, the difficulties in the way of a general 
revival are very great, and it is by no means proved 
that it would have that considerable effect upon 
unemployment assumed by its advocates. The prin- 
ciple of apprenticeship is that people shall enter in 
early youth the craft in which they will remain to the 
end. Each craft would be self-contained from start 
to finish. Is that always possible in present indus- 
trial conditions? Now-a-days, some industries want 
comparatively few boys from school, and only recruit 
at later ages. Some use far more boys than men. 
It is here, in what are called the ‘‘ blind-alley ”’ 
occupations, that apprenticeship is impossible. Boys 
and girls are employed in, say, a factory upon some 
special light work, minding a simple machine, paper 
folding, packing, and the like, or they are employed 
as newspaper boys, messenger boys, and van boys. 
‘They enter, not as learners but as wage earners, 
doing some work they can do as well as, or better, than 
grown people. Itis when they grow up, and begin 
to expect the wages of adults, that the trouble 
‘begins. They cannot obtain these wages in their 
present occupation, and so they must search for other 
work which, oftener than not, they cannot find. They 
have no trade, and no resource except unskilled 
labour. Not only has their early occupation not 
fitted them for more important work, oftener than 
not they have lost the habits of obedience and regu- 
larity taught at school. Nor is it by any means true 
that the unemployed are confined to the unskilled 
- workers. For example, the men included in the trade 
union returns consist almost entirely of skilled work- 
men, yet they always have from 2 to 9 per cent. 
-of their number unemployed. But if the revival 
-of apprenticeship may be found to be impossible, few 
will dispute the need for a revival of the principle 
underlying apprenticeship, namely, that the youthful 
worker ought not to be regarded merely as cheap 
labour, but while so employed should be undergoing 
preparation for a future career. How the practical 
-application of this principle is to be brought about is 
a problem still to be solved. 


The London Omnibus Industry.—It would be diff- 
cult to point to a more striking instance of the insta- 
‘bility of commercial companies than is to be found in 
the recent history of the London General Omnibus 
Company. Originally established some fifty years 
ago, its stock was looked upon by the prudent in- 
vestor as a very desirable holding. And justly so, 
for it paid substantial and steady dividends. But of 
late it has fallen upon evil days. Ten years ago its 
ordinary stock touched £216, to-day it can be 
bought at £18 10s. No dividend has been paid 
since 1907, and then it was only 23 percent. Last 
year there was a debit balance, after paying debenture 
interest, of £140,562. The absorption of the London 
JRoad Car Company and the Vanguard Motor Bus 


less glaze. 


Company was expected to improve the position by 
lessening competition, reducing working expenses,- 
and possibly placing fares upon a more remunerative 
level. And the Report just issued, which covers a 
period of fifteen months, shows that an improvement 
has taken place, but the position remains so un- 
satisfactory that it has not been found possible to 
provide in any way for depreciation. The present 
unfortunate condition of the company cannot be said 
to be due to any of the causes which generally bring 
prosperous business concerns to grief—to unsound 
financial policy, or the slackening of effort and a 
desire to rest upon the reputation built up. It is 
rather due to causes over which the most prescient 
management could have had no control—to the in- 
creased competition brought about by the introduction 
of the tube railway and the motor-bus, and the ex- 
tension of the tramway system. When the motor- 
bus came upon the streets, the London General 
Omnibus Company was compelled to discard to a 
considerable extent its horse omnibuses, and to spend 
a large capital in substituting motor-buses, which in 
turn must before long give place to improved vehicles. 
Against its will the company, with its record of fifty 
years, mostly very prosperous, had to become a 
pioneer in a new industry with the usual disastrous- 
results. 


Leadless Glaze.—With reference to the Leadless 
Glaze Exhibition referred to in these Notes a fortnight 
ago, a correspondent points out that if the movement 
in favour of the substitution of leadless glaze is to 
make rapid progress, manufacturers and large shop- 
keepers should send out advertisements with illustra- 
tions of pretty and artistic designs in the leadless 
glaze, preferably with a short notice emphasizing the 
humanitarian side of the question. As matters stand, 
the small shops in the local towns or villages do not 
stock leadless china, and those who live in the country 
have no idea where to get it. Until this new depar- 
ture is made there is not much hope of any but the 
dwellers in large towns buying this china, not from 
lack of goodwill, but simply because no facilities or 
inducements are presented tothem. As to the evils 
resulting from the present system of making pottery 
it may be noted that the Rev. Inglis C. R. Scott, of 
Penkhull Vicarage, Stoke-6n-the-Trent, denies em- 
phatically that the condition of matters is at all like 
what is pictured by the prominent advocates of lead- 
We are all, he says, sorry that there 
should be a single case of plumbism, z.e., lead poison- 
ing, for either a potter or house-painter, and if lead- 
less glaze comes into universal use so much the 
better. But Mr. Scott says that he has lived in 
the Staffordshire pottery district in close touch with 
many of the workers for over twenty-four years, and 
he is satisfied that the injury to health caused by lead 
poisoning is greatly exaggerated. It is well to hear 
both sides of so important a question; but Mr. Scott 
will hardly deny that the reports of the Factory 
Inspectors, whose duty it is to enquire into these 


\ 


matters, are not to be reconciled with his opinion 


as to the harmlessness of the present pottery 
manufacture. 


GENERAL NOTES. | 


INTERNATIONAL EXHIBITION AT BUENOS AYRES, 
1910. —This Exhibition, which is being organised 
under the auspices of the Argentine Government, 
will include exhibits of all classes of live stock; 
agricultural products, seeds, plants, &c.; agricultural 
machinery ; tools and other implements. The Exhibi- 
tion will open on June 3, 1910, and will remain open 
until July 31. A suitable site of 50,000 square feet 


has been secured for the British section, in which | 


there will be no charge for space. 


‘THE ANDREW CARNEGIE RESEARCH SCHOLAR- 
sHip.—A Research Scholarship or Scholarships, 
founded by Mr. Andrew Carnegie, of such value as 
may appear expedient to the Council of the Iron and 
Steel Institute, will be awarded annually, irrespective 
of sex’or nationality, on the recommendation of the 
Council of the Institute. Candidates, who must be 
under thirty-five years of age, must apply on a special 
form before the end of February to the Secretary of 
the Institute, 28, Victoria-street, S.W. The object 
of this scheme of Scholarships is not to facilitate 
ordinary collegiate studies, but to enable students, 
who have passed through a college curriculum or 
have been trained in industrial establishments, to 
conduct researches in the metallurgy of iron and steel 
and allied subjects, with the view of aiding its advance 
or its application to industry. There is no restriction 
as to the place of research which may be selected, 
whether university, technical school, or works, pro- 
vided it be properly equipped for the prosecution of 
metallurgical investigations. The appointment to a 
Scholarship shall be for one year, but the Council 
may at their discretion renew the Scholarship for a 
further period instead of proceeding to a new 
election. Set 

BRITISH TRADE WITH CANADA.—Part I. of the 
Report of the Department of Trade and Commerce 
of the Dominion of Canada for the fiscal year ended 
March 3¢ last, has just been issued at Ottawa. Its 
figures show a heavy fall in imports from the United 
Kingdom. The percentage of the total imports, 
24°52, is, with the exceptions of 1901 and 1906, lower 
than in any year since the figures were first compiled, 
and if the percentage of dutiable articles is taken, it 
is lower than in any previous year. After the present 
preference was first accorded to British goods there 
was for a time arrest of the decrease, which had been 
continuous for several years; and some recovery. The 
percentage of dutiable imports from Great Britain in 
‘the fiscal year fell to 29°84, whereas the percentage 
of dutiable American imports .rose to 51:76. The 
percentage of British goods imported into Canada in 
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1908-9, upon which no duty was paid, was only 
16:31, but those from the United States coming in 
free represented 70'20 of the. whole. .On the other 
hand, the exports from Canada tọ the United King- 
dom rose to 51°46, but the United States took only 
35:01 per cent. of -Canadian exports. The figures 
quoted show that, despite the preference accorded to 
British imports, they are not holding their own against 
those of the United States. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evening, at 8 o’clock :— 


DECEMBER 15.—H. Pearson, “The Diamond 
Fields of Brazil.” H.E. The BRAZILIAN MINISTER 
will preside. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
CHARLES CYRIL TURNER, ‘“‘ Aeronautics.” © 
Four Lectures. | 


Lecture IIL — Dec. 13.—-Aeroplanes, heli- 
copters, and ornithopters — Present failure of the 
two latter—The simple glider—Principles of stability. 
—The question of automatic stability—The relation of 
speed to stability—Various methods of obtaining 
stability — The compartment system — Adjustable 
planes—Flexible planes—Some suggestions—Start - 
ing and alighting—Position of the pilot. 

LECTURE IV.—Dec. 20.—Flying-machine motors 
and propellers—Specialised flying-machines—Differ- 
entiation of type—Limitations—Practical results— 
Uses of the flying-machine—Navigation of the air— 
Flying by night—Special maps and landmarks— 
Possibilities in war. 


Papers to be read after Christmas :— 


ORDINARY MEETINGS. 


Sır JoHN CAMERON Lams, C.B., C.M.G. 
(Deputy-Chairman of the Royal National Lifeboat 
Institution), “ The Lifeboat and its Work.” 

Sir Henry HARDINGE CUNYNGHAMRE, K.C.B., 
t The Prevention of Coal Dust Explosions.” . 

Nort Heaton, B.Sc., F.C.S., “The Founda- 
tions of Stained Glass Work.” 

ARTHUR T. WALMISLEY. M.Inst.C.E., ‘‘ The 
Port of Dover.” 
-H. S. SMITA, “‘ Oxy-Acetylene Welding.”’ 

E. COOKE, ‘‘ The Teaching of Design.” ° 

CHARLES JOHN STEWART (Public Trustee), ‘‘ The . 
Public Trustee and his Work.” 

CYRIL DAVENPORT, ‘‘ Miniatures.’’ 

KENNETH GRAY, “ Heating and Ventilation.” 

: C. G. ZANDER, ‘‘ Printing Inks.” | 

SYDNEY Perks, F.R.I.B.A., F.S.A., “The 
Guildhall: the recent discoveries and restoration.” 

.OMAR RAMSDEN, ‘‘Goldsmiths’ and Silver- 
smiths’ Work.” Coa o 
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INDIAN SECTION. WEDNESDAY, Dec. 15... ROYAL SOCIETY OF ARTS, 
; i noek John-street, Adelphi, W.C., 8 p.m. Mr. Hugh. 
Thursday afternoons, at 4.30 o’cloc a . Pearson, ‘“‘ The Diamond Fields of Brazil.” 
JANUARY 13.—E. B. HAvVELL, late Principal, Meteorological, 25, Great George street, S.W., 
~ School of Art, and Keeper of the Government Art 7k pm. 1. Dr. W. N. Shaw, “The Variations of 
Gallery, Calcutta, ‘“ Art Administration in India.” hela bee Air aT tinea i oe 
ot the Direction an elocity o e ind. 
SIR GEORGE BIRDWOOD, K.C.I.E., C.S.1., M.D., 2. Mr. G. Reed, (a) “South American Rainfall 
LL.D., will preside. Types.” (5) “The Study of Phenomenal Climat- 
FEBRUARY 17.— GEORGE OWEN W. DUNN, ology.” 
M.Inst.C.E., Chairman, Bombay City Improvement E 20, FOE W., 8 r 
. a Prec} l Municipal a 1. Mr. A. A. C. E. Merlin, “ The Measurement o 
aru 7904 1909; aña eee Bombay H P . Grayson’s Ten Band Plate.” 2. Dr. D. Marshall 
Corporation, 1908-1909, The Bombay Oumg Ewell, ‘Convenient Form of Stand for Use as a. 
Question.” The RiGHT Hon. LORD SANDHURST, l Micro-colorimeter and with Micro-spectroseope.” 
G.C.S.I., G.C.1.E., will preside. 3- Mr. F. Enock, “ The Life-history of the Hessian 


c S Fly, with Notes on the Tenby Wheat Midge.” 
- COLONIAL SECTION. Junior ‘Engineers (Royal United Service Institution, 
Tuesday afternoon, at 4.30 o’clock :— Whitehall, S.W.), 7} p.m. Mr. Harry Horsburgh, 
C. REGINALD Enock, F.R.G.S., ‘Imperial ‘“‘ The Design and Maintenance of Cement Works.” 


- Colonial Development.” Tuurspay, Dec. 16...Royal, Burlington-house, W., 4} p.m. 


CANTOR LECTURES. Linnean, Burlington-house, W., 8p.m. 1. Rev. T. 


-e ?, f R. R. Stebbing, ‘‘ Report on the Crustacea Tso- 
Monday RVERIAE Sy At 8 o'clock : poda and Tanaistacea collected by Mr. C. Cross- 


ALAN S. COLE, C.B., “Textile Orna-. land in the Sudanese Red Sea.” 2. Prof. G. H. 
mentation.” Three Lectures. Carpenter, “ Pycnogonida from the Red Sea and 
January 17, 24, 31. the Indian Ocean, collected by Mr. C. Crossland.” 

- 3- Mr. R. Shelford. © A Collection of Blattidae 

-PROFESSOR W. WATSON, D.Sc., F.R.S., Preserved in Amber from Prussia.” 4. Rev. T. 
‘‘ The Petrol Motor.’’ Four Lectures. R. R. Stebbing, “ Isopoda from the Indian Ocean 
February 7, 14, 21, 28. and British East Africa.” 5.Mr. A. W. Waters, 
LAWRENCE WEAVER, F.S.A., “Lead “ The Bryozoa, from collections made by Mr. C. 


Crossland. Part II., Cyclostomata, Clenostoniata, 


Work.” Two Lectures. Endoprocta.” 


March 7, 14. Chemical, Burlington-house, W., 8 p.m. x. Messrs. 
ž G. T. Morgan and J. A. Pickard, ‘‘ The Production 
JUVENILE LECTURES. of Para-diazomides from Alkyl- and Aryl-sulphonyl 


Wednesday afternoons, January 5 and 12, Para-diamines. A General Reaction.” 2. Mr. 
toro, at 5 o’clock :— G. T. Morgan, Miss F. M. G. Micklethwait, and 
; : ae : Loa ` 
PROFESSOR HAROLD B. Drxon, M.A., Mr. G. S. Whitby, ‘ Organic Derivatives of Anti 

ae 3 z mony. Part I. Tricamphorylantimonic Choride 
F.R.S., The Chemistry of Flame. Two and Triphenylantimonic Hydrozxy-nitrate and 


Lectures. . -sulphate.” 3. Messrs. F. Tutin and H. W. B. 
Clewer, ‘‘ The Constituents of Rumex Eckloni- 
anus.” 4. Mr. F. L. Usher, ‘‘ The Influence of 


MEETINGS FOR THE ENSUING WEEK. Non-Electrolytes on the Solubility of Carbon- 
Monpay, Dec. 13...ROYAL SOCIETY OF ARTS, John- dioxide in Water.” 5. Mr. W. Parry, “Ethyl 
street, Adelphi, W.C., 8 p.m. (Cantor Lectures.) hydroxy isobutyrate.? 


Mr. C. C. Turner, ‘‘ Aeronautics.” (Lecture III.) London Institution, Finsbury-circus, E.C., 6 p.m. 


Alpine Club, 23, Savile-row, W., 82 p.m. Mr. A. Carey, ‘‘ The Glacial Invasion of England 
Geographical, Burlington-gardens, W., 8} p.m. Mr. and Wales.” : 


S. A. Neave, “A (Naturalist’s Travels in the 
Congo-Zambezi Watershed.” 

British Architects, 9, Conduit-street, W., 8 p.m. 
Prof. A. D. F. Hamlin, “ Architectural Education 
in America.’’ 

Mechanical Engineers, Storey’s-gate, Westminster, 
S.W., 8 p.m. (Graduates’ Section.) Mr. Thomas 
Walmsley, ‘“‘ Planning and Equipment of Turbo- 
Generating Stations.” 

London Institution, Finsbury-circus, R.C., 5 p.m. 


Electrical Engineers, 92, Victoria-street, S.W., 8 p.m. 
I. Dr. J.S. Fleming, ‘‘ Some Quantitative Measure- 
ments in Connection with Radiotelegraphy.’’ 2. 
Dr. W. H. Eccles and Mr. A. J. Makower, “ Effi- 
ciency of Short Spark Methods of Generating 
Oscillations.” 

Historical, 7, South-square, Gray’s-inn, W.C., 
5p.m. Miss Dorothy Willis, “The Estate Book 
of a Northampton Squire in the Thirteenth 


Century.’’ 
Dr. Vaughan Cornish, ‘The Panama Canal and 
its Makers.” Fripay, Dec. 17...North-East Coast Institute of Engineers 
Tugspay, Dec. 14... Asiatic, 22, Albemarle-street, W., 3 p.m. and Shipbuilders, Newcastle-on-Tyne, 74 p.m. 

Civil Engineers, 25, Great George-street, S.W ,8 pm. Mechanical Engineers, Storey’s-gate, Westminster, 

Mr. C. W. Hodson, “Railway Signalling in S.W., 8 pm. 1. Mr. William Mason, ‘“ Mild- 

India.” Steel Tubes in Compression and under Combined 
Photographic, 35, Russell-square, W.C., 8 p.m. _ Stress.” 2. Mr. C. A. M. Smith, “ Compound 

Dr. F. W. Edridge-Greer,.‘‘The Relation of Stress Experiments.’’ 


Photography to Vision.” Civil Engineers, 25, Great George-street, S.W., 
Colonial, Whitehall Rooms, Whitehall-place, S.W., 8 p.m. (Students’ Meeting.) Mr. H. T. Tudsbery, 
4pm. Mr. W. Christian, ‘‘ Raratonga and the “The Foundation and Construction of Dock 
Eastein Pac fe.” Walls.” 
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NOTICES. 


NEXT WEEK. 


MONDAY, DECEMBER 20, 8 p.m. 
Lecture.) CHARLES CYRIL 
‘“ Aeronautics.” (Lecture IV.) 


(Cantor 
TURNER, 


DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. 


For some time past the question of preparing 
a History of the Society has been under con- 
sideration, but it has not yet been found pos- 
sible to undertake the work. Pending the 
realisation of such an idea, it has been thought 
advisable to collect in a convenient form a 
certain amount of information about the Society 
which has hitherto only existed in a scattered 
form, or in the pages of the Journal. This 
has now been published under the title 
‘* Directory of the Royal Society of Arts.” 

The pamphlet contains a short sketch of the 
Society’s history, an account of the Trust and 
Prize Funds which it administers, a history of 
the Examinations which it has carried on for 
the past 50 years, a description and illustrations 
of its Medals, lists of the Albert Medallists, and 
of past and present officials, the Charter and 
By-Laws, and other general information, in- 
cluding a List of the Proceedings of the past 
Session, and the Financial Statement for the 
past year. 

The price of the Directory is 2s.; to members 
Is. 6d. (post free). Copies can be obtained 
from the Secretary. 


t 


CANTOR LECTURES ON AERONAUTICS. 
On Monday evening, the 13th inst., Mr. 
CHARLES CYRIL TURNER delivered the third 
lecture of his course on ‘‘ Aeronautics.’’ 
The lectures will be published in the Journal 
during the Christmas recess. 


CANTOR LECTURES ON THE PUBLIC 
SUPPLY OF ELECTRIC POWER IN 
THE UNITED KINGDOM. 

The Cantor Lectures on ‘‘ The Public Supply 
of Electric Power in the United Kingdom,”’ by 
Mr. G. L. ADDENBROOKE, M.I.E.E., have 
been reprinted from the Journal, and the 
pamphlet (price One Shilling) can be obtained 
on application to the Secretary, Royal Society 
of Arts, John-street, Adelphi, London, W.C. 

A full list of the Cantor Lectures which have 
been published separately, and are still on 
sale, can be obtained on application to the 
Secretary. 


JUVENILE LECTURES. 


The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January 5th and 12th, 
at 5 o’clock, by HAROLD B. Drxon, M.A., 
F.R.S., Professor of Chemistryin the University 
of Manchester, on ‘‘ The Chemistry of Flame.”’ 
The syllabus will be found on p. 134. 

Each Member is entitled to a ticket admit- 
ting two children and an adult. 

A sufficient number of tickets to fill the 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


COVERS FOR JOURNAL. 


For the convenience of members wishing 
to bind their volumes of the /Jourzad, cloth 
covers will be supplied, post free, for 1s. 6d. 
each, on application to the Secretary. 


LIST OF MEMBERS. 


The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members on application to the Secretary. 
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PROCEEDIN GSOF THE SOCIETY. 


COLONIAL SECTION. 


Tuesday afternoon, November 30th; SIR 
HARRY H. JOHNSTON, G.C.M.G., K.C.B., 
D.Sc.,in the chair. 


The CHAIRMAN, in introducing the reader of the 
paper, said that Mr. Simpson, before going to Nyasa- 
land, held an appointment at the Agricultural College 
in Egypt, and had thus acquired a very considerable 
experience of Africa in the North as well as the 
South-East. 


The paper read was— 


THE AGRICULTURAL DEVELOPMENT 
OF NYASALAND. 


By SAMUEL SIMPSON, B.Sc. 


Nyasaland, which until quite recently was 
called British Central Africa, is a strip of 
country about 520 miles long and 50 to 100 
broad, lying approximately between latitude 
S. 9° 45’ and 17° 15’, longitude E. 33° and 37°, 
and having an area of 40,980 square miles. 

The country’s real history began with the 
advent of Dr. Livingstone, in 1859, whilst thirty 
years later Mr. (now Sir) Harry H. Johnston, 
H.M. Consul at Mozambique, succeeded in 
establishing a British Protectorate. 

Nyasaland has passed through the usual 
stages of every new country’s growth and 
development, with native wars and risings ; but 
for the last dozen years raids have ceased, and 
the country is settled, with all the necessary 
departments for administration purposes in 
full working order. 

There is now a Legislative Council, under 
Sir Alfred Sharpe as Governor, and it is hoped 
to make the country pay its own way before 
long. However, this afternoon we wish to study 
more particularly the agricultural development 
of the country. Facts and figures bearing on 
this point will be put before you, and lantern 
views and products will be shown to prove that 
real progress has been made, especially in the 
last three years. 

Coffee, cotton, and tobacco are well estab- 
lished standard crops, and increased attention 
is being given to fibre, rubber, tea, chillies, 
and live stock, so that the country no longer 
depends upon one product. 

There are many factors which influence agri- 
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cultural devcdopmant such as climatic con- 
ditions, labour, and transport, so that some 
reference must be made to them before con- 
sidering the various crops in detail. 

Being south of the Equator, the seasons in 
Nyasaland are the reverse of our own, with 
wet and dry seasons very clearly defined. 
The climatic conditions vary very considerably 
throughout the country. We have districts 
with an average annual rainfall of 35 inches 
only; others get 45 inches, whilst on the south- 
east of Mlanje Mountain over 70 inches are 
registered annually. 

The temperatures also vary greatly, accord- 
ing to the district and height above sea-level. 
All kinds of soils are represented, from DEAN 
red clays to light sandy loams. 

Natives are becoming accustomed to work 
for longer periods than was formerly the case, 
so labour is both plentiful and willing, although 
not very efficient. The hoe is practically the 
only implement used in cultivation, and it will 
be many years before ploughing is general. 

The question of transport has in the past 
been a great barrier to progress, but now it is 
possible to get the main crops from Blantyre 
to London or Liverpool for d. per lb. by 
means of the Shiré Highlands Railway, which 
is open from Blantyre to Port Herald. 

There is still too much trans-shipment before 
the ocean steamer is reached, and the transport 
problem can never be really solved until there 
is railway communication to the sea coast at 
Beira. 

Land may be bought or leased in all parts 
of the Protectorate at reasonable rates, which 
vary from 6d. to Is. per acre for leased land, 
and 5s. to 10s. per acre for purchase outright. 

The native population approximates to one 
million, whilst the total European population 
is just over six hundred. There are also a 
similar number of Indians, including troops. 

In order to get a clearer idea of what has 
already been done in agriculture, it has been 
considered best to deal with each crop sepa- 
rately in as simple a manner as possible. 


COFFEE. 


Coffee has been the staple crop of the Euro- 
pean planters from the beginning, and on it 
alone they relied until the last few years. In 
the early days plantations were opened up 
regardless of soil and climate. Then came a 
fall in prices, accompanied by a partial 
drought in the Shiré Highlands, so that coffee 
prospects were considered bad. 
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. The following statistics show the position of 
the mngneey :— 


Total eo cace Crop exported to the Valued at 
£ 


| 
E | under 31st March 

| cultivation. of each year. 

Lee ary ae ee EE 

Ibs. 

1900 12,191 _ 2,148,160 62,245 
1gOl . 16,917 1,248,402 26,576 
1902 10,713 699,030 ~ 14,715 
1903 11,287 1,007,092 25,177 
1904 8,867 714,555 17,869 | 
1905 4,580 1,303,055 27,153 
1906 ! 5,273 773,952 16,124 
1907 | 5,565 454,111 8,930 
1908 | 6,134 780,133 16,252 
1909 | 6,037 934,881 19,477 


. (It should be noted that the = senor of any 
year is from the preceding year’s acreage.) 

_ Coffee has always headed the list of exports 
with the exception of 1906 and 1907, when 
cotton took the first place. The total exported 
last year was 4174 tons. The Arabian coffee 
is the species cultivated, and it is interesting to 
look back some years and consider the methods 
then followed. 

Extremely heavy red clays were planted with 
coffee, but the plant cannot stand for many 
seasons in these clays, so it began to die off 
after giving its ‘‘maiden’’ crop. Coffee is 
never planted on such soils now. Then the 
question of shade was decided without trial, 
and practically the whole of the coffee estates 
were planted very thickly with shade trees of 
every description. It is wonderful that the 
plants gave a yield at all, as one of the com- 
monest shade trees was that known locally 
as the “‘ Pride of India ” (Mela azedarach), 
which gives surrounding plants very little 
opportunity for growth. Arabian coffee needs 
no shade in the Shiré Highlands, and shade 
trees are not planted now. 

Formerly coffee was planted 6 feet by 6, and 
as the plants do not grow to a large size this 
was far too much. The plants were also 
put in parallel lines at right angles to 
each other, and, although they were 6 feet 
apart in the lines, taken diagonally, the dis- 
tance between them was practically 83 feet. 
Thus a large proportion of the acreage was 
wasted, and especially so if a few plants were 
lost through white ants or borers. 
= Little care was given to planting out, weed- 
ing, and surface-drainage. Coffee allowed to 
run to weed never recovers, ï and the money 
spent in bringing on the crop is wasted. This 
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is all now changed,.and increased attention is 
being devoted to coffee on the best soils, 

which are the light free working loams. The 
land should be well cultivated, and thoroughly 
trenched to prevent scouring by heavy falls of 
rain. Great care should be exercised in plant- 
ing out from the nursery so as to get a eee 
stand of plants early in the season. 

The plants should be put in 5 feet by 4, and 
this gives 2,178 plants per acre ; whilst 6 feet 
by 6 only allows 1,120 peracre. Each alternate 
row should be planted parallel both ways, and 
the plants in the other row should be put mid- 
way between those in the two parallel rows, 
thus :— 


The plants then occupy the ground thoroughly 
and have plenty of light and air. Rubber, 
fibre, and even tobacco, should be planted 
in rows like this, so that each side of the 
plant has the same opportunity for growth and 
development. 

A small acreage should be planted up 
annually on each estate with plants raised 
from carefully selected seed from the best 
trees. Coffee is an easy crop to manage, and, 
on the right soil, gives a steady return in spite 
of low prices. 


‘ COTTON. 


The following are the statistics concerning 
the European cotton industry since its incep- 
tion :— 


| Amount exported 


Year | cafes. | athe | Ug 
| | Ibs. 
1902 60 | small parcels — 
1903 580 | 692 3 
1904 7,000 | 56,577 1,777 
1905 21,90C 235,185 5,814 
1906 ` 10,012 776,621 16,180 
1907 7,017 526,119 155345 
1908 8,659 403,486 13,999 
1909 755,120 28,3533 


“Besides the 337 tons of lint exported last 
year there was cotton seed to the amount of 20 
tons. | | 

The acreage under cultivation has varied so 
considerably that some explanation is needed. 
During the cotton ‘‘boom’’ hundreds of acres 
were planted with varieties of cotton altogether 
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unsuited to the prevailing climatic conditions, 
and gave a very disappointing yield. At that 
time planters had undertaken to grow large 
areas before the requisite knowledge could 
possibly be acquired for the growth and 
management of this special crop. Now the 
industry is firmly established, and the acreage 
devoted to the cultivation of cotton is in-: 
creasing. 

The British Cotton -Growing Association 
have taken a keen interest in the crop from the 
beginning, and their local agents, the African 
Lakes Corporation, Ltd., are empowered to 
arrange advances on crops, &c., and other- 
wise to assist the industry. 

In the Highlands, Egyptian varieties et 
cotton were tried on a large scale, but the 
results were disastrous, as the growing season 
is too short. No Egyptian.cotton is grown in 
the Highlands now. American Upland is the 
kind recommended, and it is being cultivated 
as a commercial success. The crop must be 
grown on the heavier soils in sheltered posi- 
tions, so that the short periods of cold weather 
which are sometimes present in the growing 
season can do little harm. The yield is still 
low, but is improving. In the United States. 
the average is 190 lbs. per acre, but 400 


and 500 lbs. are common on well-cultivated . 


land. 

The A. L. Bruce Trust are the largest 
growers of American colton, and I have been 
favoured with last season’s crop returns, which 
are as follows :— 

Magomero Estate had under cotton 9394 
acres, and 60 tons 11 cwt. were shipped. The 
average output per acre is, therefore, approxi- 
mately 140lbs. The best fields gave 180 lb. per 
acre, and the worst 1274 Ibs. 

On the Lukulesi Estate there was an esti- 
mated area of 300 acres under cotton. (Some 
fields had fibre planted 8 feet apart between 
the rows, and others had coffee still growing 
and bearing a crop.) The total crop was 24} 
tons, which gives an average of 180 lb. per 
acre. A yield of 112 lbs. per acre will make a 
paying industry. 

The quality of the produce is a very strong 
factor in its favour. It is generally considered 
that the quality of the crop from American 
Upland seed in Nyasaland is gradually rising, 
so that all along it has been quoted from one 
penny to three- halfpence per Ib. above middling 
American. 

More attention needs to be given to increas- 
ing the yield and keeping up the standard of 
quality by careful seed selection, manuring, 
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and good cultivation, as the cotton plant is 
now well acclimatised. | 

Insect pests have not been so prevalent as 
at first ; but no efforts must be spared to keep 
the fields free from weeds, and there should be a 
sharp lookout for the presence of insects. The 
preventative and remedial measures against 
pests of all kinds must-be put into action regu- 
larly, and are to be looked upon asan im- 
portant step in the successful growth of cotton. 

On the lower levels the Egyptian varieties 
are commonly grown, the Abbassi having 
proved the most suitable so far; but the 
success here attained is not so great as with 
American Upland in the Highlands. The 
quality of the produce has been excellent, but 
it appears to degenerate somewhat, becoming~ 
harsh and shorter in the staple. There is 
little information available as to the yield per 
acre, but as much as 147 lbs. has been obtained, 
although the general average is below 100 lbs., 
owing entirely to climatic causes, which make 
the Egyptian plant very susceptible to bacteria} 
blight, against which no methods at present 
known to science are of the least avail asa 
direct remedy. Preventative methods only can 
be practised, and if these are persisted in it is 
hoped that the plant may become so thoroughly 
acclimatised that it will be able to withstand 
the very trying conditions which sometimes 
prevail in these districts. _ 

Brazilian cotton has been tried on the lower 
levels and promises well. The lighter soils 
have given the best results here, and are much 
less liable to blight. Labour is rather more 
expensive on the lower levels, and there is a 
difficulty at present about subsidiary crops. 
Transport of produce costs less, and well baled 
cotton can be sent from Chiromo to Liverpool 
at £3 5s. 8d. per ton. Cotton seed can also 
be exported from these districts, and £7 15s: 
per ton has been obtained for it on the home | 
market. 

It will thus be seen that cotton growing is 
now a firmly established industry of Nyasaland 
on a sound commercial basis, and the area 
devoted to its cultivation will gradually 
increase. The latest reports state that the 
crop is really excellent, and the quality is. 
such that it is quoted at 2d. to 24d. above 
middling American; in fact, the quality appears. 
to be better than American Upland seed. 
produces anywhere else in the world. 


TOBACCO. 


Tobacco has become an established product 
of Nyasaland, having’ been grown with more 
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or less success for some years, but not until 
‘1906 was serious attention really given to the 
crop. In that year a local buyer (the Blantyre 
‘and East African Co., Ltd., which is the real 
pioneer of the tobacco industry) gave very 
remunerative prices to fulfil a contract in South 
Africa, where the bulk of Nyasaland’s tobacco 
crop was previously sold. The South African 
market shortly afterwards became overloaded 
and depressed, and consequently prices for the 
local product fell very low. 

Meanwhile export to the United Kingdom 
was being tried, with satisfactory results, but 
the packing and baling for such a long and 
tedious journey was a serious difficulty which 
could not be overcome by the small planter. 

The British Central African Company 
arranged, in 1906, for the Imperial Tobacco 
Company of Great Britain and Ireland to 
‘send out a tobacco-growing expert to super- 
vise operations on their estates, and Mr. A. 
W. Boyd came out to see what could be done. 

The tobacco thus grown on three estates was 
sent home at the end of 1907 to take its chance 
on the open market. The results were so pro- 
mising that last year the Imperial Tobacco 
Company decided to come into the country 
and open a buying factory at Limbe, near 
Blantyre. The buildings. are thoroughly 
equipped with the best and latest machinery 
for dealing with the tobacco crop, and as cash 
is paid for all purchases, the great want ofa 
local market has been met. For the’next few 
years the quality of the tobacco’ produced will 
have a big influence on the future of the Pro- 
tectorate, and if the planters only do their 
share with intelligence and industry, large 
and lucrative results will follow from tobacco 
growing. 

The completion of the railway now permits 
of large casks of tobacco being exported’, and 
thus another obstacle to successful tobacco 
culture has been removed. - 

The climate and most of the soils in the 


Shiré Highlands are favourable to the growth - 


of tobacco, but the light free-working soils are 


preferred, although good smooth leaves are 


produced on the darker loams in a normal 
season. 

= The growing and curing of bright yellow 
leaf has been most profitable, and standard 
varieties like Conqueror, White Stem Orinoco, 
and Hester have given good results. Turkish 
and cigar leaf are being experimented’ with, 
‘but it is yet too early to say if their cultivation 


‘will be as successful as has been the case with . 


“ brights.” The local, prices vary from 243d). 
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‘to od. per lb., and each acre should yield from 


400 to 600 lbs. of cured tobacco. 
Tobacco-growing needs the greatest care 
and attention from start to finish, and unless 
this can be given, the crop had better be left 
alone, as poor tobacco is worthless. 
Tobacco estates in the past have suffered 


-considerably from want of sufficient buildings, 


but this point is being rectified, and there is 
every possibility of Nyasaland exporting in- 
creased quantities of good tobacco to the 
United Kingdom and other markets. There 
is a splendid opening for energetic tobacco 


‘growers, as the Imperial Tobacco Company 


complain of nothing except shortage of supply- 
The tobacco exports have been as follows :— 


Crop exported 


Total acreage Valued at 
van under to the . ; 
: cultivation. 31st March. 
Ibs. 

1900 69 4,480 113 
190I' 24 1,482 25 
1902 88 14,369 425 
1903 441 17,764 296 
1904 944 28,754 479 
1905- 42I 56,826 947 
1906 955 199,020” 3:317 
1907 2,330 413,216 6,888 
1908 | 1,843 554,395 - 9,239 
1909 |. 2,3683 570,092 14,252 


It should be noted that the Ga pont of any 


‘one year is from the preceding year’s acreage. 


Last year the total export was 254% tons, and 
406 tons have been sent out during the first six 
months of the present year: 


RUBBER. 
The planting of exotic rubber-producing 
trees is now making progress throughout the 
Protectorate, and the following Table shows the 


‘acreage under cultivation for the last eight 


years :— 

l Year Acres 
IQO2 eesse sesoo EEA E E 202 
O88 E E TAE E E 2II 
1904 E E ET E 239 
IQOŞ seessesesesoocoowo sasono 239 
LOTE S ME EENE EE EE N PE 452 
1007: eeaeee airada 1,6354 
TQ0G a ea aS 2;419 
TOOG oeren a anew A 3:523 


Of the 3,523 acres under rubber, 3,245 acres 
are Ceara, 236 Para, and 42 Castilloa. The 
indigenous Landolphia is being encouraged on 
two estates, but its cultivation entails consider- 

a. 
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able expense, and it is from 12 to 15 years 
before any return can be expected. 

Ceara (Manihot glaztovit).—This is the 
most popular exotic rubber-producing tree, and 
it grows rapidly in all parts of the Protectorate. 
The tapping results from two estates only are 
available, which show that from 8 to 16 ounces 
of dry rubber may be expected from each tree. 
The rubber is of first-rate quality, but it has 
yet to be proved whether Ceara will pay for 
cultivation. The planting of it costs very little, 
and some are even taking a catch crop of 
cotton, which covers the expenses of keeping 
‘the land clear for some time.. Others, again, 
-are planting up. patches of ground which 
cannot be utilised for other purposes, whilst 
the greater part of the Ceara is being put into 
old coffee gardens, which are gradually going 
out of cultivation. The cheap labour available 
may allow of it to be cultivated at'a profit. 
Meanwhile the results of further experiments 
will be awaited with great interest. i 

Special varieties of Cearta are being tried, and 
there are great hopes of = rubber-producing 
qualities. | 

There are 256 acres: under Para rubber 
(Hevea brasiliensis) chiefly in the West 
Nyasa district, and planted by the African 
Lakes Corporation. Thé climatic conditions 
of the greater part of ‘Nyasaland are very 
dissimilar to those regions where Pará thrives 
well, and it is extremely doubtful if its culti- 
vation can be carried on successfully in other 
than the Lake districts, aud there the growth 
is very satisfactory. Z 

Castilloa and other varieties of rubber are 
also being experimented with. 


FIBRES. 
There are many useful indigenous fibres 
found throughout the country, the most im- 
portant being “ Bowstring . Hemp” (Sazse- 


viertas), ‘* Denje’”’ (Sida rhomòifolia), 
“N Sonop we > (Triumfetta rhombordes) and 
‘“‘Buaze’’ (Securzdaca longipendunculata). 


N one of obi meee yet been cultivated, and 

mun Jute (Cor- 

chorus olitorus) and Ramie (Borkerik nzvea) 

have been tried, and, found unsuitable for 
cultivation........ .. 

The best fibres for the Slanici aré the Sisal 
Hemp: (Agave .rigida. var. -ststlanaz) and 
Mauritius Hemp (Furcroea. gigantea), and at 
present 928 acres are ‚under cultivation. 
Eighteen tons of fibre were exported last year. 
Both these fibres Brow extremely well, but. 400 


south-eastern 


‘goes, pineapples, bananas, 


found -valuable on the 


Buffaloes have been a failure. 
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or 500 acres must be planted to justify large 
expenditure on the necessary machinery, 
which up to the present has been the chief 
difficulty. There is plenty of land and cheap 
labour, so the fibre industry is making a pro- 
mising start. 


CHILLIES. 

This crop has been cultivated for many 
years, and is a good secondary product, 
especially where there is ample labour’ at 
picking time, as this operation is both tedious. 
and expensive.. The market is limited, but 
prices are particularly good for choice lots ;. 
426 acres are at present under this crop, and 
21 tons were exported last year. 


TEA. 
Tea has been planted for some years on the 
slopes of Mlanje Mountain, 
where the rainfall averages 70 to 100 inches. 
per annum, and is fairly well distributed. 
Owing to the difficulty of importing seed the 
older shrubs have been kept entirely for seed 
purposes. There are 598 acres under this 
crop, of which a small proportion only is in 
bearing. About 103 tons were exported last 


year, and a small quantity is consumed locally. 
The plant grows remarkably well, and is free 


from disease and insect pests, but adequate 
machinery will have to be imported to prepare 
the product for the market, and I am now in- 
formed that this is being done by the Blantyre 
and East Africa Co., Ltd. . 

A little wheat is grown in the dry season 
under irrigation for local use. Sugar-cane 
grows well, but is practically uncultivated by 
Europeans. Most English vegetables thrive 
well, and the climate is extremely favourable 
to the growth of various fruits, such as man- 
peaches, straw- 
berries, &c. 


LIVE STOCK. 
..Live stock generally have not up to the 
present time received the. attention they 
deserve, and it is pleasing to note that 
changes for the better are rapidly taking 
place. Horses are not a success owing to 
“ horse sickness,” but mules do well, and for 


general, purposes are very useful animals. 


Donkeys, however, are more plentiful, and are 
numerous mission 
stations scattered throughout the country. 
Large herds 
of cattle were formerly in the hands of natives, 
and most planters now keep cattle ; but, until 
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quite recently, little care was bestowed on 
their breeding and management. This is a 
great mistake, as cattle are extremely profit- 
able in themselves, and the expenses in connec- 
tion with rearing them in this country are 
reduced to a minimum. Suitable grazing can 
be found in the ‘‘ bush ”’ and on the ‘‘ dambos ”’ 
met with in every district. These ‘‘ dambos ”’ 
are marshy places useless for cultivation, and, 
therefore, provide ample food for cattle in the 
dry season. 

Oxen are used for transport purposes, and 
are absolutely essential; but in only two or 
three places are they used for the cultivation 
of the soil. The native animal is small, but 
crosses well with imported stock, and Indian 
crosses are frequently met with from bulls 
imported years ago. Shorthorns were also 
imported then, and made excellent crosses ; 
and quite recently others of this serviceable 
breed have been brought in by prominent 
planters, so that the size and quality of the 
stock are being gradually raised. These 
Shorthorn crosses make splendid trek oxen, as 
they are well provided with plenty of weight 
and bone. Still more cattle should be im- 
ported, for besides Shorthorns, both Herefords 
and Devons would make remarkably good 
crosses. 

The health of cattle is excellent, but imported 
stock need special care and attention. The 
crosses are treated like the native animals, and 
cause no trouble or anxiety. 

The greatest enemy to successful cattle- 
raising is the presence of the tsetse fly 
(Glossina morsitans) in certain areas, which 
are being carefully studied and mapped out 
by the medical department, so that by taking 
ordinary precautions losses from this source 
are small. The tsetse fly appears to keep 
within well-defined limits, but during the dry 
season it has a tendency to range further afield. 

The local market for cattle is verylimited, and 
45 per head represents their value. Numbers 
are taken down to Southern Rhodesia for 
slaughtering purposes, the exports last year 
being valued at £645. About ten thousand 
head are in the hands of Europeans. 

Sheep, goats, and pigs are commonly met 
with, and supply local demands with profitable 
results. Imported fowls, turkeys, ducks, and 
geese are plentiful and thrive well under the 
new conditions. 


ri 


- NATIVE AGRICULTURE. 


Native agriculture is very primitive, and 
consists mainly in growing ‘sufficient food- 
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stuffs with the least expenditure of energy and 
trouble. A patch of ground is cleared, the 
trees being felled and burnt, and for two or 
three years this patch is cultivated, and then 
allowed to rest whilst the native continues his 
crop growing in some other place. 

The soil is very productive, and most crops 
grow with the greatest ease, although the 
majority grown entirely by natives cannot be 
exported owing to the cost of transport. | 

Maize is the chief food of the people, and is 
the most important crop. Millet, cassava, 
various kinds of beans, ground-nuts, sweet 
potatoes, pumpkins, &c., are also largely 
cultivated for food. Sugar-cane is becoming 
fairly common, and small patches of coarse 
tobacco are much in evidence near the villages. 
Rice and cotton are receiving increased atten- 
tion in various parts, as these crops can be 
exported. . 


Rice. 


Rice has been cultivatéd for a long time by 
coast Arabs settled at Kota-Kota, on Lake 
Nyasa, so that when supplies were needed to 
feed native and Indian troops, this district was 
chosen to raise this product which, up to 1895, 
had been imported from Bombay. Large areas 
on the shores of Lake Nyasa are admirably 
adapted for successful rice growing, and all 
the rice required by the Protectorate is now 
grown by natives. Other districts have taken 
up its cultivation, and the local consumption 
of rice is annually increasing. About 800 
tons is produced yearly, and last year 227 tons 
were exported chiefly for use on the Zambesi 
sugar estates. Freight charges at present are 
much too high for the export of rice to increase 
rapidly. 


Cotton, &c. 


The native cotton-growing industry was 
started at the end of 1903, when seed was’ 
distributed free in various districts and every 
inducement given to encourage the native 
cultivator. Progress has been slow, as this 
crop does not appeal to the native in the same 
way as a food crop. 

The British Cotton-Growing Association 
have throughout taken a keen interest in 
Nyasaland, and their agents are empowered. 
to buy all cotton offered for sale at one penny 
per lb. for seed cotton south of Fort Johnston, 
and three farthings per lb. in other places.. 
Thus there is a fixed market for the produce, 
and its. cultivation is gradually extending. 
Local- -grown seed is distributed free through 
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the various Residents direct to the native 
growers at the beginning of the planting 
season, and the demand for it is increasing. 
Last year 246,818 lbs. of seed cotton were 
bought from natives, or about 110 tons; whilst 
the estimated production for this year is 175 
tons. 

Ground-nuts are a crop which should be 
encouraged in every part of the Protectorate. 
It is one of the best rotation crops, grows well 
on worn-out soils, and provides excellent food 
for the people. About forty-five tons were 
exported last year. The cost of transport 
from the outlying parts of the Protectorate 
is too great at present to make the export of 
ground-nuts very profitable. 

About twenty-seven tons of oilseeds were 
exported last year, consisting almost entirely 
of castor oil seed. The castor oil plant is 
pretty well distributed throughout the country, 
and this industry is capable of great exten- 
sion, provided a constant demand is main- 
tained. . 

Rubber is collected from the indigenous 
landolphias, of which the Kirkii is the most 
important. Formerly there were large num- 
bers of rubber-yielding vines on the banks of 
the rivers and streams, but the natives have 
killed out the majority of them, and large vines 
are now seldom met with. Not only did the 
destroyers cut the vines mercilessly, but they 
even went so far as to dig up the roots and 
boil them down so as to get the last ounce of 
the product, oblivious to the fact that irremedi- 
able damage was being done. The extraction 
of root rubber is now illegal. The collection 
of rubber should have been regulated many 
years ago, and then this product would have 
taken a more prominent part amongst the 
exports. About 74 tons are exported annually. 
A few tons of strophanthus are collected each 
year, and exported chiefly to Germany. Bees- 
wax is also collected for export, about thirty-five 
tons being sent away last year. 

Thousands of tons of maize are grown 
annually; a little was exported in 1905 and 
1906. An ample supply can be bought in the 
Highlands at thirty shillings per ton, and with 
favourable transport rates will probably be 
exported in the future. 

Natives grow a little TRA for their own 
use, but the product is unsuited for export. 
A number of estate workers understand how 
to handle the crop, so that if they will build 
cuting barns and procure superior seed there 
is ne-reason—why-they should not ultimately 
produce a quantity of exportable tobacco. 
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Natives should be supplied with seed and 
given every encouragement to grow the 
various crops. It would be a splendid thing 
for the country and the natives themselves. 


Live Stock. 


Large herds of cattle were originally in the 
hands of natives, especially in Central Angoni- 
land, Mombera, and North Nyasa, but disease 
and war thinned them very considerably. The 
Angoni and Wakonde are the pastoral tribes ; 
but now that property is secure all the tribes 
are giving more attention to live stock, as they 
see that the possession of it is a means of 
obtaining wealth. Surplus sheep and goats 
are easily disposed of in the native markets. 
The total number of animals in the hands of 
natives is approximately as follows :—Cattle, 
44,429; sheep, 17,335; goats, 101,570; and 
pigs, 36,718. 


Woops AND FORESTS. 


No account of the agriculture of Nyasaland 
would be complete without reference to the 
timber available for building and firewood. 
Throughout the country there are large tracts 
of well-timbered land, but forests containing 
timber of large dimensions are few, and 
confined chiefly to the mountain valleys and 
ravines. 

. With the exception of the valuable cypress 
forests, which are found on the plateaux, and 
higher slopes of Mlanje Mountain, it may be 
said that the forest growth throughout the 
Protectorate consists chiefly of small hard- 
wood trees and shrubs, which are of little value 
except for poles and firewood. 

Valuable hardwood trees of large dimensions 
are occasionally met with on the banks of 
streams and rivers at an elevation varying 
from 1,500 to 3,500 feet. 

The most important of these hardwoods is 
the Mbawa or African mahogany (haya 
senegalensis), which produces valuable timber 
for furniture and general cabinet-making. 
The Mwenya (Adina microcephala), Mpingu 
(Diospyrus Sp.), Miombwa (Pterocarpus 
angolensis), and Mpini (Terminalia serecia), 
are other hardwoods found sparsely scattered 
througkout the country. 

The valuable cypress forests on the Mlanje 
Mountain consist of the most valuable conifer 
found in the country ( Widdringtonia Whytet). 
The tree grows to a large size at a height of 
4,000 to 7,000 feet above sea level, and produces 
timber of excellent quality, durable, and 
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impervious to white ants. 
used for kuilding purposes. | 

Bamboos ( Oxytenanthera Sp.)are abundant 
in certain parts of the Protectorate, and are 
largely utilised by natives in making their 
huts. Planters also find them extremely useful 
for building purposes, and in various agricul- 
tural operations. 

Owing to the wasteful methods of growing 
the native food crops, the land in the neigh- 
bourhood of thickly-populated districts is 
getting cleared of trees of all descriptions. 
This is especially noticeable around Blantyre 
and in Central Angoniland, so that tree plant- 
ing needs every encouragement, particularly 
on estates and near the centres of European 
population. , 

At present the expense of planting and main- 
taining a timber or firewood plantation is com- 
paratively small owing to a plentiful supply of 
cheap labour, and a quantity of good growing 
timber is a very valuable asset on any estate. 

However, the cultivation of indigenous 
species can only prove remunerative under 
very limited conditions, and economic affores- 
tation will, therefore, depend very largely upon 
the planting of useful quick-growing exotics 
which have proved themselves suited to the 
prevailing conditions. The best trees to grow 
for the production of good firewood are Euca- 
lypti, Melia Azedarach (locally known as the 
Pride of India) and Acacias, as well as the 
indigenous ‘‘ Charcoal tree” (Trema brac- 
teolata\. For the production of useful timber 
in the Highlands, Zucalyptus paniculata, Æ. 
rostrata, E. saligna, E. longifolia, Cupressus 
funebris, Mbawa (Khaya senegalensis) and 
Mlanje cypress are the most suitable, but it 
must not be forgotten that the last-named 
needs a higher elevation. 


It is extensively 


DISCUSSION. 


The CHAIRMAN (Sir Harry H. Johnston), in opening 
the discussion, thought the author had, in his paper, 
done justice to Nyasaland, and brought home to the 
majority of those present who had never been there 
what the country was like. First of all he wished to 
remind the audience that Mr. A. L. Bruce, who had 
been so often mentioned, was the son-in-law of the 
late Dr. Livingstone, Agnes Bruce being Dr. Living- 
stone’s daughter. When he (Sir Harry Johnston) 
was struggling to get Nyasaland into something 
like order, Mr. Bruce sent out a representative to 
buy land from the natives [through him, so that he 
might make sure that the natives were fairly dealt 
with] in order to back up the work he was doing by 
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showing an interest on the part of a wealthy man in 
a country where capital was urgently needed. Dr. 
Livingstone not only discovered Nyasaland, but 
went out there with a view to reporting on the 
capabilities of the country for cotton-growing, and 
not, as he had seen in some books, in connection 
with the Civil War in America and the shortage of 
cotton in the Lancashire looms. It was because the 
Queen and the Prince Consort strongly felt that the 
people of this country should not, if they could help 
it, buy slave-grown cotton. At that time the greater 
part of the influential people in Great Britain were 
backing up the Southern States of the Union in 
their slave policy ; they were so short-sighted philan- 
thropically as to say that it did not matter what 
wrong-doing went on in America as long as a 
sufficient supply of cotton was obtained for the 
Lancashire manufacturers. But a few people behind 
the scenes, including the Prince Consort, felt that, 
for philanthropic reasons, this country ought not to be 
entirely dependent, as it was in those days, on the 
slave-grown cotton of the States. Something had 
been done in Egypt and India to promote the cultiva- 
tion of cotton, and Dr. Livingstone’s report of his 
first journey decided the British Government to send 
him out again thoroughly to explore Zambezia, with a 
view to encouraging the cultivation of cotton by the 
natives. Unfortunately, however, difficulties—parti- 
cularly with regard to transport—intervened, so that 
Dr. Livingstone’s enterprise came to nothing. The 
Prince Consort died long before Livingstone presented 
his report, but he planted the germs of the idea that 
everything possible should be done to encourage the 
people in Zambezia to grow marketable produce, so 
that their thoughts might be distracted from selling 
one another, and the slave trade abolished. Then 
after an interval of something like ten years, the tale 
was taken up again by the African Lakes Corpora- 
tion, which was originally a branch of the great mission 
of the Church of Scotland, and also of the Free Church 
mission on Lake Nyasa. Unfortunately, it was dragged 
against its will into the slave trade struggle, and 
found itself organising armies of resistance to the 
Arab slave-traders. For many years the Corporation’s 
trade was crippled by the losses it had endured in the 
wars with the Arabs, and the attempts it had made 
to help the natives to stand up against the Arab 
slave-traders. Then Sir Alfred Sharpe, the present 
Governor of Nyasaland, himself, and others came on 
the scene, and in the course of time the slave trade was 
got rid of. The new idea with regard to cotton was 
not purely philanthrophic [except that it was in a 
wider sense philanthropic, ia that it was endeavour- 
ing to secure the future of Lancashire], but the- 
principle underlying the scheme was that this country 
should not put all its eggs in one basket. Cotton 
was grown more by negroes than by white men in the 
United States; but there might be a failure of the 
cotton crop in America, or a strike, or something 
might happen to prevent the cotton reaching 
Lancashire, and then one of those terrible out-of-work 
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episodes would occur which Lancashire knew only too 
well in the past.” Next’ to food, clothing was per- 
haps the most important thing in the world, and, 
therefore, the cultivation of cotton was being en- 
couraged in countries where the climate and soil 
were suitable. Climate and soil did not suit cotton 
as widely and universally as some people thought. 
Successful crops might be grown in the first two 
or three years, but there might be something 
in the soil, the climate, or the insect pests 
which made it unsuccessful later. It seemed to 
have been conclusively determined by continued 
experiments that Nyasaland was particularly well 
suited to the growth of the very best quality of cotton 
in the world, and as that coincided with the welfare 
of the natives everyone must hope that it would be 
an abounding success. With regard to the railway, 
he asked the author in his reply to state why, in his 
opinion, and the opinion of a good many other 
people, Beira was always suggested as the port for 
Nyasaland. Personally he had never been able to 
see why the railway which already. existed should 
not be continued to Quelimane, as the distance was 
very much less than to Beira; but he imagined 
there might be some insuperable difficulties in the 
way, perhaps customs duties. He also desired to 
ask whether anyone had continued the experiment he 
began with the Indian buffalo. He had not been 
able to learn whether the buffaloes he imported from 
India had perished or still existed and multiplied. 
It had struck him,that the Indian buffalo might 
be very useful for several purposes in East Africa. 
With regard to the growing of rubber, except in 
a few parts of the Lake region, he thought Para 
rubber was hardly likely to do well, and that labour 
and money spent on it would be thrown away. It 
seemed to be the fact that Para rubber required a 
regular rainfall of at least 80 inches per annum, and 
such a rainfall as that was only experienced on the 
slopes of the Mlanje mountain, which was a very 
small area, and perhaps at the south end of Lake 
Tanganyika within the British sphere. With regard 
to labour, when he first went to work in Nyasaland, 
after the trouble with the slave-traders had been over- 
come, it was necessary to find work for the people. 
As in those days there was not much demand for 
native labour, he encouraged in principle the natives 
‘of Nyasaland going, under proper restrictions, to 
South Africa to work there, much as Irish harvesters 
came over to England, earned a certain amount of 
money, and then went back again to their homes. 
“But now that there was ample employment for the 
natives throughout Nyasaland—in fact probably the 
native labour supply was inadequate to the demands 
— he certainly withdrew whatever proposals he might 
have originated years ago. He took the present 
opportunity of mentioning that fact, because he 
noticed that his name was quoted recently as 
one who advocated the emigration of the people 
of Nyasaland to South Africa in search of work. 
He only did that at a time when there were slack 
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periods, during which there was nobody out in 
Nyasaland with sufficient capital to employ them. 
He thought it would obviously be far better for both 
parties, the black and the white, if the people of 
Nyasaland now remained within an easier distance 
of their homes. The continuation of the railway was, 
in his opinion, a matter of the greatest importance. 
It should be decided by expert advice, as soon as 
possible, whether it was to be continued to Quelimane 
or Beira, and the railway should then be made to one 
or other of those ports. The commerce of the country 
would not develop in the way which might be ex- 
pected unless without breaking bulk the products 
could be sent straight to the coast, and put on board 
an ocean-going steamer. The situation at present 
was that a small steamer entered the estuary of the 
Zambesi, a smaller steamer ascended that river, and 
the Shiré, and thus reached Port Herald, not always 
with ease. The railway began at Port Herald and 
went on to Blantyre, and he hoped eventually would 
go on to Lake Nyasa. But between Port Herald 
and the great home-going steamer at Beira there 
were more than 300 miles of difficult river and sea 
navigation, and three shifts of cargo and passengers. 


The Hon. ALLAN F. KIDNEY (Member of the 
Nyasaland Legislative Council) said’ that as the re- 
presentative of the African Lakes Corporation and 
as a resident for nine years past in Nyasaland, he 
had listened with deep interest to the paper and the 
Chairman’s remarks with regard to it. He thanked 
the author for the comprehensive view he had given 
of the country, both in his paper and by means of 
the lantern slides. He had given a wonderfully 
complete bird’s-eye view of the history and present 
position of agriculture in Nyasaland, but had made 
no reference to his own share in the making of that 
history. He (the speaker) therefore, wished to take 
the opportunity of placing on record the indebted- 
ness of the colony to the author for the very con- 
siderable service he rendered it during his three 
years’ residence in the country. While the author 
took a keen interest in all forms of agriculture 
and live stock, it would be in the region of cotton 
growing that he would be best remembered by the 
people of Nyasaland. He went to Nyasaland from 
Egypt in 1905, and he (Mr. Kidney) thought he 
was correct in saying that until Mr. Simpson’s 
arrival there was not a man in the country who had 
ever seen cotton growing anywhere else; and yet at 
that time over 20,000 acres were under cotton in 


_ Nyasaland. The author went through the country, 


pointed out their many mistakes to the agri- 
culturists, confirmed their ideas where they were 
correct, and, in fact, brought his expert scientific 
knowledge of cotton in all its branches to bear 
upon the welfare of the colony. The result was 
that while in 1904-5 there were 20,000 acres under 
cotton, in 1908-9 there was not half that acreage, 
but five times the value of cotton was grown. That 
result he attributed in a counsiderable measure to 
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the author’s efforts in placing the industry on a 
proper basis. The most encouraging feature in regard 
to cotton growing was the fact that cotton grown 
from American seed had appreciated in Nyasaland to 
such a wonderful extent. He thought he was correct 
in saying that that was almost the only instance in 
history where the American cotton had appreciated in 
value in a foreign habitat. The author had given 
figures up to last year; he had not dealt with the 
figures of the present crop, but he (Mr. Kidney) was 
able to say that the present crop now being handled 
in Liverpool was more satisfactory in every respect 
than any previous year’s crop. The experience of most 
of the planters, large as well as small, was that their 
Nyasaland American cotton was fetching in Liverpool 
25d. per lb. more than the ruling price for American 
standard ‘‘ middling ” cotton. The results in tobacco, 
rubber, and other products were also distinctly en- 
couraging, and if the Chairman would pay them 
another visit he thought he would be satisfied with 
the progress made in the ‘‘ Cinderella ”? Protectorate, 
founded by him 18 years ago, during the 13 years 
since he handed over the reins of government to their 
present worthy Governor, Sir Alfred Sharpe. The 
Chairman had asked whether his experiment with 
Indian buffaloes had been repeated. The African 
Lakes Corporation imported a few of the animals 
but they were not a success; they also imported 
a number of camels from Karachi, India, but they 
likewise did not contribute towards the dividend of 
the African Jakes Corporation! He thought the 
reason why Beira was favoured in connection with the 
proposed railway extension was that it was in direct 
communication with the great South African rail- 
way system, and that it was a much better port 
than Quelimane. Steamers of almost any size could 
be accommodated at the port, which was not the 
case at Quelimane. The future of the labour supply 
in Nyasaland had been referred to by the Chairman 
and this question was beset with some little difficulty. 
For some years past a large number of natives had 
found their way of their own accord down to South 
Africa to work in the mines and elsewhere. The 
question was at present engaging the close attention 
of the Government and the residents of Nyasaland, 
and he had no doubt that steps would be taken to 
restrict as far as practicable the emigration of natives, 
and to encourage them to remain in their own 
country. He presumed no British Government would 
make it an offence for a native to leave Nyasaland to 
get work elsewhere if he wished to do so, but he felt 
very strongly that such emigration should be strictly 
regulated and controlled by the Government, and 
those he knew were the lines upon which the 
Governor and his advisers were at present working. 


Professor ROBERT WALLACE said he was very. 
much interested in cotton growing, and there was 
no movement in the British Empire at the present 
time which was more directed to its interests than 
the attempt to develop cotton in their African pos- 
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sessions. Although efforts had been made in 
Egypt to extend the cultivation of cotton, he 
knew that the yield per acre was steadily going 
down, owing to the increase of pests and other 
difficulties. Exactly the same thing was occurring 
in America. In the Southern States many of the 
old cotton-growing plantations had grown themselves 
out. They had continued to grow cotton year after 
year on the same land, until the soil positively 
refused to grow a crop any more. An investigation 
which was made by a very important Commission 
appointed by ex—President Roosevelt discovered that 
there were men growing cotton and nothing else, that 
they imported tinned meat and tinned vegetables, and 
under such conditions it was not reasonable to expect 
prosperity to ensue. Attempts were being made to 
extend the area of cotton cultivation. Cotton had 
been grown further west on lands that were not 
suitable for cotton growing, and it was only because 
of a few favourable seasons that growers had obtained 
more cotton from those dry acres than they had any 
right to expect. The time was not very far distant 
when those pioneers in the Western country would be 


. driven back, and there would then be a great scarcity 


of cottcn. Two difficulties had to be contended with. 
In the first place, there was the increase of insects and 
other pests, and, secondly, the prospect of dry seasons 
coming in the West, so that it was all-important 
from the British Empire point of view that cotton 
growing should be developed within the Empire. 
Nyasaland possessed one of the finest soils and one 
of the finest climates in the world for such a purpose, 
and all that was required was for experts like the 
author to go and tell the people how to grow it. He 
had made a great many enquiries with regard to 
cotton growing, and had found that the growers 
did not understand the immense importance of 
the rotation of crops, with the result that they 


grew cotton year after year, and thereby cultivated 
the insects. Every succeeding year there was an in- 
creased quantity of insects, and in a little while there 
was no crop at all, because it was eaten up by them. 
With regard to animals, he did not believe that Euro- 
pean cattle and the high bred animals of our own 
country were at all suitable for the tropics, and the © 
sooner the settlers began to realise that the sooner 
would they be able to save money. One breed that 
ought to be imported into cotton-growing countries 
was, he believed, the zebu cattle from India, magni- 
ficent beasts that were bred in large numbers in 
our Indian dependency. He was fortunate enough 
to come across a most successful experiment 
in cattle rearing in the Southern States of 
America this year. An enterprising agricul- 
turist, who found that European cattle in the 
Southern States were so eaten up with ticks and 
pestered with mosquitos that they went about like 
walking skeletons for a good many months of the 
year, imported 35 zebu bulls, which were now in a 
perfectly healthy condition, in glaring contrast to the 
other beasts, which were walking to their graves. 
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From those 35 bulls no less than 300 young cross- 
bred animals had been reared. He thought the same 
experiment might be tried in the Centra] African 
States and Rhodesia, and if the settlers did that he 
thought they would make money faster than by 
trying to introduce European cattle, half of which 
would die. 


Major E. H. M. LEGGETT, R.E., D.S.O. 
(General Manager of the British East Africa 
Corporation), said he wished, in the first place, to 
say how much the settlers in British East Africa 
and Uganda, from which countries he came, ap- 
preciated the work which had been done by the 
author in the sister Protectorate of Nyasaland. They 
knew his work well by repute, but the very best 
means they had of knowing it was because the 
cotton which Nyasaland grew was being rammed down 
the throats of the British East Africa Corporation as 
the finest cotton East Africa had yet produced, and 
they were told to emulate it to the best of their ability. 
It was not the case, however, as Mr. Kidney had said, 
that Nyasaland was the only place where American 
cotton had appreciated, because it had been found in 
British East Africa and Uganda that American cotton 
did appreciate considerably over its corresponding 
value in America. ‘The policy which the people of 
British East Africa and Uganda believed to be of 
importance to the country from a public point of 
view, to the Protectorate from their own local point 
of view, and to the future of cotton growing within 
the Empire, was the encouragement of native culti- 
vation. The author had stated that practically the 
whole of the cotton grown in Nyasaland was grown 
by white colonists. He did not wish in any way to 
criticise what was being done in another country; 
on the other hand, he was anxious to learn 


from it, but it seemed to him that those 
in authority in Nyasaland were there trust- 
ing to what must be a comparatively low 


range of cost. The author had stated that 112 1b. ot 
lint per acre was a payable crop at an average price, 
but even then only a comparatively small return was 
obtained per acre, compared with other crops, such 
as rubber, which attracted capital. He thought he 
was right in saying that, even in the cotton States of 
America, cotton growing had very largely gone out 
of the hands of white planters, the greater part of the 
crop being raised by blacks or half-castes working on 
a system whereby they were helped by the owners of 
the land with seed, and a mule or other plough 
animals, the crop being shared by way of rental. If 
that was so in America, would not the same take 
place in the British Colonies? There would cer- 
tainly be competition between the cotton grower 
and the rubber grower for such available Jabour 
as there might be in the country. Unfortunately, 
cotton was a crop which could not altogether be 
dealt with by machinery, the picking being a very ex- 
pensive item. Therefore, as wages rose in the African 
colonies, he feared that the cultivation of cotton in 
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the tropics or sub-tropics would not prove a profitable 
crop to Europeans. On the other hand, he saw 
every reason why it should be an extremely profitable 
crop to the natives, despite the disabilities from which 
they suffered at the outset, namely, the lack of ex- 
perience in dealing with it, and the lack of knowledge 
as to which was the best class of seed to plant 
during the earlier years. He could assure the 
audience, however, that now the native in Uganda 
was trained, it had been proved he was just 
as able to deal with the cotton crop as the white man. 
In that way he thought a solution would be found of 
the question of Africa growing cotton on a very large 
scale. It would not be in the cultivation by whites 
employing natives as wage earners, but by the natives 
themselves on their own patches, only they must be 
supplied with the best seed and have available the 
best expert advice, and, in addition, there must be 
the most constant supervision by Government, as in 
Egypt and other countries, to prevent the spread of 
disease and to stamp out any pests. It was also im- 
portant that the cotton should be properly graded, 
sent to the central ginneries, and dealt with in such a 
way as to command the best price. But the 
Government must take an active part in the matter. 
What was now done in the way of distribut- 
ing seed, through the agents and residents, to the 
natives must be supplemented by inspectors travelling 
among the natives with all the authority which 
Government officials possessed, to make the native 
cultivate in a proper manner. If the African de- 
pendencies were to be developed to the fullest 
extent communication with the mother country must 
also be improved. All who lived on the East coast 
of Africa could not but view with the gravest appre- 
hension, and even with some considerable loss of 
self-respect as Englishmen, the fact that the ships 
sailing from the ports carried the produce of British 
dependencies under a foreign flag. At present 93 
per cent. of the traffic on the East coast of Africa 
was carried in foreign bottoms. The enormous in- 
fluence that shipping could command upon destina- 
tion, market, price, and even finance, was exercised 
by the foreigner because the carriage of the goods 
was in his hands. The producer ran the risk, and 
the merchant only bought when it suited him, if he 
could sell at a profit. If the Colonies were to go 
ahead, it was necessary that the producer should be 
looked after, and the fact that the products of British 
Colonies were placed in the hands of foreign ship- 
owners, however efficient their service might be, could 
not be satisfactory to Englishmen. There was nota 
man who worked in the tropical Protectorates on the 
East Coast of Africa who did not cry aloud for some 
practical illustration of the goodwill of Government 
towards them in the matter of shipping. It was 
recognised that no shipping could deal with that coast 
in an adequate manner, passing through the Canal 
as it must, without some pecuniary assistance from 
the Government towards the cost of the canal 
dues, those dues to some extent passing into the 
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pockets of the British Treasury in its capacity as 
holder of Suez Canal stock. Owing to the expense 
of maintaining such a service, no direct British line 
ran from the East Coast of Africa through the Canal. 
There was a service round the Cape, but that involved 
great delay The matter had been raised more than 
once in the House of Commons, and it was admitted 
by all parties that a good case had been made out: 
and he thought the present meeting ought not to 
close without it being placed on record that the 
question of the carriage of the products of the East 
African Protectorates to the mother country, to 
the workshops here which needed them, and to 
the working men who were working short time in 
Lancashire, was of vital importance, and that until 
they were carried to England under the British flag 
they as workers could not rest content. 


Sir ARUNDEL T. ARUNDEL, K.C.S.I., in refer- 
ting to Major Leggatt’s remarks with regard to 
natives growing cotton, said there was an enormous 
amount of cotton grown in the South of India, and 
he did not think he had come across a single case 
where cotton was grown under European agency ; 
it was all grown by the natives themselves on their: 
own land. He noticed from the Paper that the 
average yield of cotton in Nyasaland was considerably 
below the average yield in the United States. He 
also noticed the author said that the agricultural 
implement in general use was the hoe, and that he 
did not think there was any likelihood of the 
plough being used for many years to come. 
He should like some further information on that 
question. The cattle were there, and he presumed it 
was simply because the natives had not accustomed 
_them to the use of the plough that they had not been 
employed. There were at least 600 natives of India 
in Nyasaland, some of whom had probably used the 
plough in their own country, but, at any rate, it 
would be perfectly easy to get other Indians to go to 
Nyasaland and instruct the natives in the use of the 
plough. If the plough were used, the yield of 
cotton, with deep ploughing, would be, far greater. 
The author also referred to the scarcity of 


firewood and timber, owing to the fact that 
only small hardwood trees existed. At the 
end of the Paper a list was given of the 


eucalyptus trees that were grown, but the two euca- 
lyptus trees were omitted which had been an enor- 
mous success in South India, namely, the Zucalyptus 
globulus and the Eucalyptus rubra. Onthe Nilgiri 
Hills, and some of the other hill stations in the south 
of India, the eucalyptus was the only tree that sup- 
plied firewood, and it also supplied a very large 
amount of timber. He remembered planting an area 
of twenty acres with eucalyptus trees on the Nilgiri 
Hills. Although they were only eight inches high 
when he planted them, when some of the trunks were 
cut down, ten years afterwards, they measured over 
go feet in length. That gave some idea of the enor- 
mous growth of that particular tree in a tropical 
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country, not on the plains, but anywhere from 4,000 
or 5,000 up toa height of 7,000 feet. The resident 
population in that part of the country would have 
no firewood but for eucalyptus trees, which also 
supplied a useful timber. 


On the motion of the CHAIRMAN, a hearty vote 
of thanks was accorded to the author for his valuable 


paper. 


Mr. SAMUEL SIMPSON, in reply, after thanking 
the audience for the kind reception they had given 
him, said that Mr. Kidney had answered some of the 
questions the Chairman had asked with regard to the 
railway. Quelimane was a very poor port compared 
with Beira, in fact it was hardly worth calling a port 
at all. In addition to that, Beira was in touch with 
the South African system. Another important 
point to be borne in mind was that on the banks of the 
Zambesi there were huge sugar estates, which would 
probably be tapped if the railway were constructed to 
Beira. He also knew that the Mozambique Com- 
pany were thinking of opening out very largely in that 
direction if they could only get more money, and 
the railway would help them to go on with the work. 
He had seen domestic buffaloes in Nyasaland, 
and when making up the agricultural returns in the 
first year had a special column for them. Afterwards 
that column ceased to exist, because the buffaloes 
had died out. The climate was not at all suited 
to buffaloes. Nor was it suited to Pará rubber, 
as the Chairman had said. Pará required a 
hot, humid climate. Mr. Kidney had stated 
that he (Mr. Simpson) had not mentioned any- 
thing of what he had done himself. He did 
not know that he did anything more than his 
duty, which he had always endeavoured to do. 
When he landed at Blantyre, three years ago, he 
did not think it was possible for any man to 
cast his eyes on a more desolate sight. There 
were hundreds of acres of cotton dying and not 
bearing acrop. Some might put that down to want 
of knowledge on the part of the planters, but it could 
not always be put down to that. Capital had already 
been invested in the country, and men were trying to 
get a living. They had been growing coffee, but as 
that did not come up to their expectations they tried 
cotton, because they had to grow something. After- 
wards, when the American cotton was introduced, 
better results were obtained, and cotton was now 
being produced on a commercial basis. In reply to 
Professor Wallace’s remarks, he wished to say his 
experience was that the Shorthorn crossed very 
well withthe Nyasaland animal, and they were 
proving very useful animals tor transport pur- 
poses. Major Leggett had stated that the 
natives must ultimately supersede the white man 
in the cultivation of cotton. He quite agreed 
with him. But in Nyasaland the native population 
was not educated to the same extent as the native 
population in Uganda. He was told when he went 
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to Nyasaland that he was to advise on the subject of 
cotton growing, and the sermon he preached when 
he got there was, ‘ Broaden the basis of production.” 
The planters had hitherto been relying on one crop, 
and no country could possibly be safe if that were the 
case. Although he was sent out as a cotton expert, 
he often told men not to grow cotton. When he 
saw places where cotton was doing well he tried to 
nurse them, so that suitable seed should be produced, 
and that scheme had been a success. He had not 
been three months in the country before he went 
to the Deputy-Governor and told him that tobacco 
should be tried as a crop. He discovered that a book 
had been published in Rhodesia giving particulars of 
the growth of tobacco there. Some copies of the 
book were obtained and distributed to the planters of 
Nyasaland. Not only that, but when he came home 
he saw Mr. Rees, M.P., the chairman of the company 
which owned the greatest amount of land in Nyasa- 
land, and told him that they ought to grow tobacco. 
Mr. Rees went straight to the Imperial Tobacco 
Company, and as aresult there was a well-established 
tobacco industry in the country at the present moment. 
The native cultivators were not so advanced as those 
in Uganda, but there was no reason why they should 
not growcotton. A very handsome profit was being 
made at present, and the planters were also pro- 
viding seed for giving out to the natives. In 
a paper before the Royal Society of Arts he did 
not think it was at all essential to say what the 
Government should do. The Government should do 
a lot of’things, and the more they looked after the 
East African Protectorates, which had very little 
weight at home, the better. When he went to 
Nyasaland there was no agricultural department, and 
he, therefore, went round to the white planter, as he 
did not think he could do much good by going 
round to the natives. The Residents already had a 
great amount of work to do, having to look after a 
tract of land about the size of an average English 
county. He could not do much, because he had no 
money, and he was alone, and he, therefore, thought 
his best plan was to get in contact as much as 
possible with the white planters first of all, and then 
gradually it would be possible to get the natives to 
take the matter up. The question of transport was a 
very difficult one, but he was glad to say that things 
were improving: The yield of cotton per acre was 
less than in the States, but that could only be ex- 
pected, because in the States up-to-date implements 
were used. In Nyasaland the human machine was 
cheap, the rate of pay to the labourer being 4s. a 
month, and once they commenced ploughing it would 
mean that all the stumps of the trees would have to 
be taken out, wbich would involve a large expendi- 
ture per acre. At present it was much cheaper to 
clear another patch of ground and to cultivate it with 
the hoe, but the time would come when the plough 
must be used. In the concluding paragraph of 
his Paper he had referred to the fact that for 
the production of firewood timber the Eucalypti 
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trees were most suitable, and under that heading he 
had included the trees to which Sir Arundel Arundel 
referred. If, however, a planter wished to grow 
trees for useful timber, he would be unwise in Nyasa- 
land to grow Globulus, the best tree for the growth 
of timber being Paniculata. 


The CHAIRMAN said that before closing the 
meeting he wished to draw attention to the 
fact that Mr. Foulkes, who in the early days came 
out to Nyasaland and did much to start the in- 
ception of the fibre industry, was present at the 
meeting. With regard to the remarks of Major 
Leggett, he could not understand the reason of the 
delay in coming toa decision on the all-important 
question of direct steam navigation between the ports 
of British East Africa and this country. The matter 
was under consideration as far back as 1900-I9OI. 
He would like to strengthen Major Leggett’s remarks 
by pointing out that amongst other disadvantages it 
inflicted on British trade was the fact that it estab- 
jished a very important preference for the goods of 
those nations that provided the subsidies to run the 
steamship lines. He did not want to say anything 
unkind of them, because those who had to go back- 
wards and forwards to East. Africa bad been greatly 
indebted to the comfort, civility, and kindliness of the 
French and German companies, but those companies 
were able to provide the splendid accommodation 
they did to the well, weary, or sick traveller because 
they were heavily subsidised. Yet when the amount 
of money was taken into consideration it was a mere 
nothing to the purse of the British Exchequer, and it 
told against the British trader, because, whether it 
was avowed or unavowed, he was confident that the 
traders of the nationality who provided the subsidies 
had special] low freights, and that was the protection 
which was given to their goods in entering British 
territories. That was one reason why, down toa year 
or two ago, there were practically no British traders 
on the coast of the Victoria Nyanza; they were all 
German. When he was in Uganda, the one store 
which existed was a German one. The last thing he 
would like to see would be the pushing away of the 
trade of any nation with British possessions, but he 
thought it was part and parcel of the policy of Pro- 
tection that this country should ensure the existence 
of steam communication under the British flag direct 
between the ports of those Protectorates and British 
ports; otherwise to a great extent the vazson d'être 
of those. very Protectorates was put aside. He 
sincerely hoped the Government would come to a 
decision on that important question, and that direct 
steam navigation would be instituted between Eng- 
land and, at least, Beira, Zanzibar, Mombasa, and 
one Somali port. If that was done, he was sure the 
growth of trade between those Protectorates would 
not only increase of itself very largely, but the trade 
with the country that had created them would 
become of most significant value, whereas at present 
it was almost trivial. 
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FIFTH ORDINARY MEETING. 


Wednesday, December 15th, 1909; Mr. 
S. G. Do AMARAL (Councillor and First 
Secretary of the Brazilian Legation), in the 
«chair. | 


The following candidates were proposed for 
election as members of the Society :— 


-Casmey, William Herbert, A.M.I.Mech.E., Wood- 

-~ thorpe Cottage, Milnthorpe, near Wakefield. 

‘Chaturvedi, Pandit Jagannath Prasad, 32, Armenian- 
street, Calcutta, India. 

‘Ellis, James, Summer-street, Northam, Southampton. 

‘Ferry, Mansfield, 31, Nassau-street, New York City, 
U.S.A. 

‘Heaton, Ronald W., M.A., Government Library, 
Pretoria, Transvaal, S. Africa. 

.Malloy, Thomas Francis, 16 b, Naniwa-machi, Kobe, 
Japan. 

Tiddy, S. Vesey, 5, Coleman-street, E.C. 


The following candidates were balloted for 
-and duly elected members of the Society :— 


Brounger, Richard Ernest, Agent-General for the 
Orange River Colony, 121, Victoria-street, S.W. 
Messervy, Mrs. Marion Anderson, 73, Blenheim- 
crescent, W. 

Pritchard, Mrs. Emily M., The Priory, Cardigan, 
S. Wales. 

‘Schiff, Ernst H., 38, Parkside, Knightsbridge, S.W. 

Sparks, Harry James, 72, Cornwall-gardens, S.W. 

Tilby, A. Wyatt, The Croft, 
Wimbledon, S.W. 

Wall, Aloysius Bernard, Oak Bank, Pittville Circus- 
road, Cheltenham. 

Wells, Percy A., West Lynne, Leicester-road, New 
Barnet, Herts, and Shoreditch Technical Institute, 
Pitfield-street, N. 


Cambridge-road, 


The CHAIRMAN, before introducing the reader of 
the Paper, expressed the regret of his chief, His 
Excellency the Brazilian Minister, that he was 
prevented, owing to a slight illness, from taking 
the Chair at the meeting. The author had travelled 
extensively in the interior of Brazil, and his Paper 
would help to show what improvements were 
necessary for the working of the diamond mines in 
that country. 


The Paper read was :— 


THE DIAMOND FIELDS OF BRAZIL. 
By HuGH PEARSON. 


The subject of my paper is ‘‘ The Diamond 
Fields of Brazil.” That subject I will try to 
treat in as popular a form as possible, but 
technical details are bound to have a pro- 
minent place. I therefore propose, before deal- 


IOI 


ing with the diamonds of Brazil, to make a few 
introductory remarks concerning the country 
itself, trusting that by so doing technicalities 
may lose some of their dryness. What does 
the ordinary man know about Brazil? Learned 
books have been written about the country, the 
travelling facilities are excellent; but, speak- 
ing not too dogmatically, if the average 
Englishman told us what he knew of the land, 
he would show us a vision of virgin forests and 
endless swamps, wild beasts and butterflies, 
rivalling its precious stones, one splendid 
-harbour, Rio, and the ever constant dread of 
‘ Yellow Jack.” That knowledge dates back 
to our boyhood and to the authors that held us 
then. And if truth be told, the Brazilians 
themselves know, and, indeed, can know, but 
little of their country. The distances are so 
immense, the conditions so diversified, that it 
would be as reasonable to expect an inhabitant 
of the British Isles to have a correct but 
general knowledge of the whole of Europe, as 
to imagine that a Brazilian of one province 
could carry in his memory the details of the 
others. In square miles the United Kingdom 
occupies 120,000, while the area of Brazil is 
nearly three million and a quarter, and nature 
in Brazil seems to loom the larger for the 
space. To give an illustration. On one occasion 
I happened to expatiate with some enthusiasm 
on the vast valley of the San Francisco River 
and that stream’s splendid potentialities as a 
waterway. My friend, aresident of Rio Janeiro, 
smiled politely, but with scepticism, and ulti- 
mately confessed that he thought that the long 
bow had been at work. He was quite unaware 
and could not bring himself to believe that 
there was a regular line of steamers plying 
along the 800 miles from Joazeiro, in Bahia, 
to Pira-pora, in Minas Geraes, a distance 


which might, but with little trouble, be 
doubled.* 
That was a few years ago — to-day 


things are beginning to change, and you will 
tind that, while there are still thousands of 
Brazilians who have never been 100 miles 
from the coast, there is a general sense of 
awakening among the people, fostered by the 
enlightened views of the Federal and States 
Government, their encouragement of trade 
and of mining ventures, and the promulgation 
of laws which afford, for the main part, reason- 
able consideration to foreigners. ‘‘ But,” 
remarks the average man, “let the soil be 
of the richest, both in fertility and minerals, 


* « Burton’s Highlands of Brazil,’’ 186r. 


let the inducements for the introduction of 
alien capital be such as even the greediest 
would desire, what of the climate ?” Let 
me deal first with the question of hygiene. 
It may sound startling, but as a fact small- 
pox and yellow fever and malaria are not 
indigenous in the country generally, and 
are now almost unknown in the seaport 
towns once subject to their epidemics, 
while the two former are absolutely unknown 
in the interior. Malaria, it is true, is found in 
certain well-defined areas along the swampy 
margins of rivers in the north, particularly the 
lower basin of the Amazon. But where the 
rivers are rapid and the country hilly the 
climate is beyond reproach. I have travelled 
through the States of Bahia, Rio Janeiro, 
Sao Paulo, Minas Geraes, Goyaz, and Matto 
Grosso, where the great rolling plains of the 
Central Plateau often rise to 2,000 and 3,000 
feet above the sea level, and have enjoyed 
uniform good health. In the low-lying districts 
malarial fever takes its toll, and the insects 
are an ever present pest; but the former can 
be fought, and the latter are common to all 
tropical regions. But it is difficult to remove 
old prejudices. 

Rio Janeiro, for instance, which has 
always been held up to us as a type ofa 
dangerously unsanitary city, is, in fact, fast 
becoming, if not a health resort, at least 
a place of delightful permanent residence. 
Its beautiful bay and magnificent surroundings, 
coupled with its geographical situation, make 
it one of the desirable places of earth. That 
it has not yet fulfilled its ancient hopes is 
true. A hundred years ago* it was looked 
upon as one of the most important trade 
centres in the new world, and great things 
were predicted for its future. A lethargy, 
however, crept in, poor sanitary conditions 
were allowed to supervene, inevitably opening 
the way to the direful ravages of yellow fever 
and small-pox. People would no longer risk 
their lives, the attraction of capital faded 
away, year by year, the stagnation became 
more profound, and the lead was lost. To- 
day, however, a notable change is seen, a 
fierce energy to regain the wasted years is 
being displayed. The city is being trans- 
formed and the old pest-infested areas rooted 
out, while docks, on a scale commensurate 
with the importance of the metropolis of 
Brazil, are being built. And this activity is 
not confined to Rio—it extends along the 


= “Travels in the Interior of Brazil,” by John Mawe, 
1812. 
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whole of the coast, and at many places in 
the interior it is beginning to be felt. Al) 
the world knows, in a faint, glimmering way, 
of the natural wealth of Brazil—coffee and 
sugar, tobacco, rubber, cotton, timber, and 
other products that go to make the richness 
of the tropics. But it is not yet so clearly 
understood that the wealth of production is 
but the beginning of things, that the trade of 
Brazil is in its infancy, and that in the 
near future the present export trade of 
£53,059,480* will be looked back at with a 
smile. The mineral resources in themselves, 
once they are developed, will add immensely 
to the total. At present there are gold, 
diamonds, a little copper, manganese, mica 
and monazite, and a number of gem stones of 
minor importance. All these can practically 
be indefinitely increased and others added to 
the number. Further, an American geologist 
recently confirmed the rumours as to the great 
area over which coal is found; of inferior 
quality, but when cleansed affording a fair 
commercial commodity. This, taken in con- 
junction with the immense iron deposits, means 
an industrial future for Brazil well worth con- 
sideration. And even without the coal, Brazil, 
with her numerous waterfalls, is capable of pro- 
ducing all the power ever likely to be required 
in this connection, and even now the falls are 
being harnessed for electrical purposes. . 

In the history of the diamond in Brazil the 
State of Minas Geraes takes the first place. 
It was here in 1729 that the gem first came 
under notice. The exact date and the true 
discoverer are unknown. There are a number 
of traditional stories as to the mode of dis- 
covery. It is universally conceded that 
diamonds were first found in the alluvial gold 
workings, and used by the ignorant miners as 
counters when playing cards. In this way, 
quite a collection of the pretty crystals was 
stowed away in glasses and boxes, and only 
produced as occasion required. Rodrigo 
Octavio tells ust that a missionary sent to 
Tejuco (as Diamantina was then called) had at 
one time been in India, and recognised the 
gems as being diamonds. In the morning he 
was gone, and the stones with him. This 
aroused the suspicion of Bernardo da Fonseca 
Lobo, with whom he lodged, and whom he had 
robbed; he set out for Rio de Janeiro, and 
finally found himself in Lisbon, where he 


* Statistics of 1906. 


+ “ Felisberto Caldeiro : Chronica dos tempos Colonias,” 
by Rodrigo Octavio. 
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declared the discovery. Much of this story 
may be romance, but it is usually accepted 
as being true that it was Bernardo da Fonseca 
Lobo who reported the discovery to the Portu- 
guese authorities. No time was lost in setting 
the machinery of State to work—the diamonds 
were claimed as Crown property, the license 
to work for gold was withdrawn, and a tax of 
five mil-reis per slave employed in diamond 
mining imposed. This, however, was soon 
seen to be too favourable, and within a year a 
more vigorous decree was issued—all free 
negroes, men and women, were ordered to leave 
the district within two months; no one was 
permitted to buy a diamond from a slave, and 
no one permitted to work for diamonds unless 
in the Ribeirao de Inferno and Rio Jequitin- 
honha, and the tax was raised from five mil-reis 
to sixty mil-reis per square fathom worked. 
This was so oppressive that it defeated its own 
ends; various modifications followed, but ulti- 
nately individual mining was completely pro- 
hibited, and the workings let out to con- 
tractors on the 1st of January, 1740. The 
principal conditions of this contract were 
that no more than six hundred slaves were to 
be employed, and for each one an annual 
tax of 236 mil-reis was to be paid. The 
former of these conditions was not observed. 
In fact, it is on record that all the conditions 
were scandalously abused. These periodical 
contracts were continued till the year 1771, 
when they were abandoned, and the Govern- 
ment took the management into their own 
hands till the year 1832, when the workings 
were thrown open. 

This short historical summary covers a 
period of over one hundred years; years of 
oppression and suffering, during which the 
diamond area was cut off from the outside 
world ; a military cordon was drawn round it, 
and none could enter or leave without permis- 
sion. Many are the stories of the indignities 
which the inhabitants suffered at the hands of 
their protectors. Even when permission was 
granted, the privileged person was subjected 
to the most vigorous search, and if found 
guilty of theft the diamonds were taken, his 
possessions confiscated, and himself thrown 
into prison, and sometimes even banished to 
the West Coast of Africa. John Mawe gives 
acase: ‘‘A tropeiro going to Rio de Janeiro 
with some loaded mules was overtaken by two 
cavalry soldiers, who ordered him to surrender 


his fowling piece, which being done, they. 
bored the butt-end with a gimlet, and finding | 


it hollow, took off the iron from the end, 
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where they discovered a cavity containing” 
about three hundred carats of diamonds,. 
which they immediately seized. The man in 
vain protested his innocence, stating that he: 
had bought the gun from a friend; he was. 
hurried away and thrown into prison, where: 
I afterwards saw him.” Sometimes the: 
searchers were hoodwinked. A trader had: 
obtained a fine diamond and made up his. 
mind to try to get it through. At the last 
moment his nerve failed him and he confided: 
in his muleteer, a negro and apparently a very’ 
stupid fellow. The negro took up an ember 
from the dying fire at the place where they 
had camped immediately in front of the exami- 
nation post, and skillfully placed the gem in 
an insect burrow, and then proceeded to light 
his cigarette. In doing this he approached. 
the post driving his animals. One of these,: 
mule-like, tried to stray. In a fit of apparent 
rage and with an oath he threw the burning 
stick after it and well beyond the much-to-be 
feared examination post. After the examina- 
tion was over he picked up the still burning. 
stick and proceeded to relight his cigarette 
which had gone out, all the time acting the 
part so well that not the least suspicion was. 
aroused. 

This system of repression led to clandestine 
working, and raids were of constant occur- 
rence; until finally the men, then called 
‘‘Garimpeiros’’ for the first time, banded 
together, and fierce fights took place with 
the balance of success inclining to the side 
of the authorities. When arrests were made 
the men were tried and various sentences 
passed, from imprisonment to slavery in the 
case of free men, and even banishment to 
Angola. In one famous case the man, José | 
Basilio, was sentenced: to slavery and chained 
by the neck to another slave. In this way 
they lived and worked. By some means 
Basilio got matches and files smuggled. to — 


him, and one dark stormy night he set fire to 


the ` rude grass huts. In the confusion ' 
the pair escaped. They fled to the Jequitin- 
honha River, and plunged into the swollen — 
flood. The soldiers who pursued , them could 
hear them in the water, but the darkness was. `` 
too great for them to see, so they fired at the 
place from which the sound came. Finally 
all noises ceased. The swimmers had climbed 
into the branches of an overhanging tree. The 
soldiers hearing nothing more guessed what 
had happened and fired into the branches. ` 
The shots took effect ; the companion of Basilio. 
was shot dead, and his last breath was an 
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agonising cry as he dropped into the river 
dragging his companion with him. This was 
the beginning of a ghastly race—the living 
and the dead fastened neck by neck. At 
last the chain was caught on a rock in the 
stream and they hung, one on either side, 


until Basilio, cautiously drawing up himself. 


and his dead companion, began to file at his 
chains. He was successful, and finally reached 
a place of safety where a friendly blacksmith 
cut the neck ring, and, with a touch of grim 
humour, made it into a diamond mining tool. 
Nothing daunted, Basilio commenced his 
clandestine working, and a few years later 
was again captured after a pitched battle, in 
which he was wounded. He was tried, and 
banished to Angola. l 

Nor were the authorities always satisfied 
with the even-handed justice of such laws. 
They sometimes. brought torture to bear on 
their. victims. A certain lsidoro, a noted 
miner and a daring leader, was captured 
after being badly wounded in three places. 
He was brought in to Tejuco, and there 
examined for hours together in his suffering 
and debilitated state. The manager of the 
diamond district (not the judge) tried to get 
him to implicate others—those who had 
assisted him in buying his diamonds, and in 
rendering him assistance generally. It was 
all in vain. The manager lost his temper, 
and ordered the wounded man to be flogged. 
This was done by two soldiers, till the bullet 
wounds and the lash cuts were flowing with 
blood. The man remained firm, and finally 
fainted under the strain, while his judge stood 
and witnessed the whole brutal proceedings. 
The man was taken back to his vile cell, 
where he was allowed a day’s rest, and the 
same torture repeated till he died, without 
betraying his associates. The day before his 
death he sent for his judge. What he had to 
Say was never said—he died in the attempt; 
but not before Francisco de Paula Cardoso 
Camara* had asked for pardon for the 
suffering he had caused. Thus died Isidoro, 
known in the history of the time as the martyr. 

This system of persecution was not confined 
to the poot and needy only. The rich and 
powerful came under the displeasure and 
oppressive tactics of the ruling authorities. 
The great historical example is Felisberto 
Caldeiro Brant. This gentleman became a 
diamond contractor in 1748. He came from 


* It is only fair to note that John Mawe had nothing but 
good to say about this man. 
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the gold-field of Paracatü, where he had 
amassed a great fortune. Being of an am- 
bitious nature he determined to attain to 
higher honours, and in this he was successful. 
He added to his wealth and became a man of 
note in Brazil; but unfortunately he came 
under the displeasure of the authorities, and 
every scheme that could be devised was 
adopted to pull him down, and with only too 
successful a result. The fears of the authori- 
ties in Lisbon were played upon; it was repre- 
sented to them that Brant was gradually under- 
mining the loyalty of the people, and that by 
means of his great wealth he was really be- 
coming dangerous. The method of his arrest 
proves this. The Governor came with a 
numerous retinue. No word of ‘his purpose 
leaked out, and Brant and his followers went 
out to meet him and escort him into the town. 
He was received coldly and ordered to the 
rear, and on demanding an explanation he 
was surrounded and made a prisoner. His 
followers were unarmed and could do nothing. 
The blow was struck, and the sensation was — 
great. Brant was hurried to Rio and thence to 
Lisbon, where he was thrown into prison with- 
out trial, and was only liberated by the great 
earthquake of Lisbon in 1755 opening his 
prison doors. He died at Rainha, near Lisbon, 
shortly after, without trial or justice of any 
kind. In these examples it has been my pur- 
pose to show the unjust nature of the laws 
promulgated and put into force to keep all 
the wealth in the hands of the Portuguese 
Government, with little regard for either 
the welfare of the people or the State 
in which the wealth was produced. It 
is clear that this created much suffering, 
without the counter recompense of effective- 
ness. It aroused all the worst passions of a 
people in an age when the spirit of liberty was 
fast becoming a power in the world, and the 
wonder is that the people confined themselves 
to this one form of disregard for the law. 


WORKING FOR DIAMONDS. 


Through all the written matter of those 
times there is no example of organised 
attempts at robbery, no convoy was ever 
attacked. Indeed, the Garimpeiros proved 
themselves men with a just conception of their 
duty towards their fellows. We find them 
always on the side of the poor and suffering, 
and examples crop up time and again where 
their generous impulses were expressed in 
deeds of benevolence. 

_ During the period under review the produc- 
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tion of wealth was well nigh fabulous, and 
appealed to the imagination of all. The Pope 
and the Crowned Heads of Europe congratu- 
lated Portugal on its good fortune, and to such 
a degree did the great wealth on one occasion 
affect one of the contractors that he, according 
to Dr. Felicio dos Santos, got down on his 
knees on seeing the whole of a newly exposed 
area covered with diamonds and prayed to 
God to turn them into ordinary carbon because 
he feared that they would be the means of his 
perdition. John Mawe, who visited Tejuco in 
1809, estimated that for the first twenty years 
the annual production was over 1,000 ounces. 
He also estimated that up to the time of his 
visit the value of the diamonds smuggled 
reached at least £3,000,000. Castelnau, 
in 1849, estimated that the total value up till 
then had reached the sum of 300,000,000 francs ; 
and Professor Gorceix, of the Ouro Preto 
School of Mines, a few years ago estimated 
that the total exported from Brazil reached 
“ about two anda half metrictons.’’ This sinks 
into insignificance before Sir William Crookes’s 
statement, in 1904, that the Kimberley mines 
turned out ten tons of diamonds; but it 
must be remembered that when Brazil com- 
menced exporting diamonds the world’s supply 
was very limited, and people’s idea of wealth 
far different from that of to-day.. India then 
was the only place from which diamonds came, 
and Brazil had some difficulty in getting the 
public to believe that hers were real dia- 
monds. It was only after a stratagem of 
sending them to India and returning them as 
Indian stones was exposed that they were 
accepted and took their true place in the 
diamond market, which for years they domi- 
nated—dominated till the African discoveries 
by mere bulk swamped that market, and placed 
Brazil in a subordinate position. But in 
quality the Brazilian stones still command 
their price, and are generally, when of the 
first water, considered finer than those of the 
same standard among African stones. There 
is, however, a difficulty in getting a series of 
Brazilian stones of equal size and quality, 
and for this reason, I understand, jewellers 
prefer to work upoa African diamonds. A 
second criticism is that, notwithstanding 
the quantity of stones produced, Diamantina 
has never produced one historical jewel. 
The three famous stones of Brazil are the 
Abaeté stone, the Estrella do Sul from Bag- 
gagem, and the Dresden from the same 
locality. The first-named was found in the 
Abaeté a few years before Mawe’s visit to 
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Tejuco, and he says that it weighed seven- 
eighths of an ounce, and was sent to Lisbon im 
a special frigate. The Estrella do Sul weighed 
2544 carats uncut, and when cut 125 carats. 
The Dresden is 763 carats. Models of the last 
two are in the Natural History Museum, South 
Kensington. Before passing from this point 
I should mention the Braganza diamond. This. 
is among the crown jewels of Portugal.. It was. 
found in 1741 at Caethe Mirim. John Mawe,. 
in his treatise on diamonds, says it weighs 1,680 
carats, and adds there is a well-founded 
suspicion that this stone is nothing more 
than a fine white topaz. The slaves were 
encouraged by rewards to find big diamonds ;. 
when a stone of 174 carats or over was 
discovered the lucky finder received his. 
liberty; for lesser stones there were lesser 
rewards, but we do not read that many slaves 
were on this account set free. The great mass 
of the stones found are small. Mawe, who 
was privileged to see the treasury, says :— 
“« They appeared to be in quantity about four 
or five thousand carats. The largest. did not 
generally exceed eight carats, except one of 
a fine octaedral form, full seventeen.’’ Mr. 
H. W. Furniss, the American Consul for 
Bahia, in a report to his Government a 
few years ago, said:—‘‘In a parcel of 
rough stones which I was shown at Santa 
Isabel there was not one stone of 5 carats 
in 56 octavas (980 carats), the largest being 
34 carats, and the average about one carat.”’ 
This statement corresponds with my own ex- 
perience both in Bahia and Minas Geraes. 

Brazil produces stones of many colours. 
Mawe says, ‘‘ among the fine coloured 
diamonds one of the smallest was a beauti- 
ful pink, one a fine blue, and several of 
a green tinge; the yellow were the most 
common and the least esteemed.” Other 
writers mention the same facts, and I have 
seen stones of all the colours named, as well 
as various shades of coffee;. but it is only 
right to mention that none were of such excep- 
tional depth of colour as to give them much. 
enhanced value. With regard to defective 
stones, when the flaws are near the surface the 
system of dealing with these by burning is 
interesting and unique. I quote from my 
notebook :— 

‘¢ A small crucible was put on an ordinary black- 
smith’s hearth. It would be about three inches high: 
and half that in width.. When it reached a cherry red 
heat the old man put the diamondsin. To do this the 
crucible was removed and the diamonds—two octavas 
(35 carats)—put in with an ordinary tablespoon, and 
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the crucible again put in the fire. Charcoal was heaped 
round, and the blast commenced and kept on till a 
welding heat was attained. This took three minutes. 
The crucible was removed and examined, and then 
replaced, and the blast repeated for another minute 
and a half. This time varies, and calls for skill and 
experience to know the exact heat and time necessary. 
The final test seems to be such that the diamonds 
cannot be seen in the bottom of the crucible. Of 
course, there is skill also required in selecting stones 
with uniform defects, and such as will take an equal 
degree of heat without unnecessary waste. Imme- 
diately the crucible was removed a tablespoonful of 
potassium nitrate was thrown into it, and the crucible 
shaken. By the time the smoke had subsided the 
crucible was held over a basin of cold water, and the 
diamonds scraped out one by one, and allowed to 
drop into the cold water. This does not seem to 
injure the stones. They are then taken and wiped on 
a piece of cotton cloth, and counted and replaced in 
their original covering. We were informed that the 
loss in weight is about 8°3 per cent., but the increase 
in value is 100 per cent. This makes burning very 
lucrative. At one time burned diamonds had a poor 
market, but now they are accepted without question. 
In fact, the old gentleman who performed the above 
operation said he has had stones sent from Paris to be 
burned—that is, returned to him to undergo the pro- 
cess. It is certainly wonderful the difference it 
makes. Some of the stones we saw put into the 
‘crucible were very inferior looking, but on coming 
out of the crucible the flaws were removed. This 
proves how superficial many of the defects really are, 
and how small a reduction in weight is sufficient to 
remove them.” 


I will now deal with the districts in which 
the Brazilian diamonds are found. First in 
historical sequence comes Diamantina (Te- 
juco), situated approximately in latitude 18° 
29’ south and longitude 43° 30’ west, and about 
250 miles in a direct line from the coast. It 
is in the midst of a wild and broken country, 
with an elevation of from 4,000 to 5,700 feet. 
Burton, who visited it in 1867, writes :— 


“ Pushing across the sterile diamantine land, where 
the wind-wrung trees acted as anemometers, I again 
remarked the fantastic forms of the sandstone, espe- 
cially on the north-east, whence the weather comes. 
Here were watch towers and pyramids, there were 
walls which no Cyclops could have raised; now we 
passed peeled skulls, then mouldering bones, between 
them the surface was mottled, sand patches white as 
kaolin or stained with humus and soil, yellow, purple, 
and dull crimson with ochre and hematite, dotted 
the expanse of warm red-brown land ; the latter was 
comparatively fertile, and clothed with black ashes, 
from which sprouted grass of metallic green, spikey 
as a stiff beard.”’ 
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At another point hefcalls forth his descriptive 
powers and proceeds :— 

‘t Before us rose the grand Peak Itambé, said to 
be 6,coo feet above sea level. Its head was in a cap 
of clouds, ever similar, never the same, and the 
shoulders were clad in ruddy grass and gloomy forest. 
On the eastern horizon rose the hilly mass called 
Curralinho, and held to be very rich in diamonds. 
Around us were outcrops of the usual granular 
quartzose itacolumite, hard and soft, finely laminated 
or coarsely agglutinated, greyish outside, and over- 
grown with lichens; tbe inside is snow-coloured or 
slightly yellow. In places the masses are horizontal, 
forming regular walls; in others they become ridges 
of slabs disposed at every possible angle. During 
the day we saw a man in a liberty cap, a sphinx, a 
frog-like labyrinthodon, an old mutilated lion, grave- 
stones with inscriptions, stones with hands, gaps, 
arches, circular holes, and every variety of outlandish 
shape. The degradation of this grit forms the frequent 
patches of snowy sand, which are, of course, sterile, 
whilst, here again, the red-brown soils which separate 
them are often exceptionally fertile.” 


Adding to this description the fact that the 
whole area is cut up by innumerable streams 
with rapid, broken rugg2d beds, and often 
steep wall-like banks, alternating with small 
spongy swamps where the streams have 
their rise, and the rivers Jequitinhonha 
and Arassuahy their sources, as well as a 
number of the tributaries of the rivers Doce 
and San Francisco, we complete the picture 
and realise the difficult nature of the country. 
Originally the administrative diamond area 
was about eighteen leagues from north to 
south and seven leagues from east to west— 
that is about seventy-five square leagues. The 
diamonds, however, were not confined within 
these limits, although they included the richest 
localities, nor were the diamonds confined to 
the streams only. They were found on the 
hill sides, in the swamps, in cracks and 
cavities among the rocks, and even under- 
lying layers of sandstone, and at Sao Joao da 
Chapada, Grao Mogul, and other places ex- 
cavated from a decomposed rock zz szfu. Thus 
we might say that there are two modes under 
which diamonds have been found in the Serra 
do Espinhaco, including in one section those 
found zz szfu, and in the other those found in 
the river beds, in gravel deposits (cacalho), in 
cracks, crevices, and all other places. It is 
generally admitted that these diamonds, as 
well as the cascalho, are derived from the dis- 
integration of the rocks in the district, espe- 
cially the conglomerates. These conglomerates 
form a section of the series called itacolumite, 
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a word which has been in general use since 
1822, when Eschwege adopted it to cover all 
the rocks in the district similar to those at 
Itacoluma, a hill near Oura Preta. It was no 
doubt useful in correlating rocks of a doubtful 
age, but the word has been used in a sense 
far exceeding its original conception, and 
erroneously adopted by certain writers, who, 
on a ‘traditional basis and in the absence of 
wel] known scientific data, ascribe all diamond- 
bearing lands to itacolumite, or itacolumite to 
lands they wish to be diamond bearing. This isa 
misstatement to be avoided. To assist in this 
direction it may be observed that not only are 
there no diamonds found at the: place from 
which the series takes its name, but also that 
there are many places where the formation is 
undoubtedly itacolumite but it contains no 
diamonds. In passing it may also be said 
that itacolumite does not always consist of 
flexible sandstone. In fact, this property is 
very confined in its extension, and does not by 
any means play an important part in the series. 
This, however, does not close the subject. 
The word itacolumite is too deeply rooted in 
the geological writings on the diamond fields 
to be easily eradicated; indeed, it would be 
pedantic to try. Besides, it is a useful term 
when taken in a definite sense to apply to the 
series it was originally intended to cover. It 
belongs to either the Silurian or Devonian 
epochs, to which particular period cannot be 
proved; but this much has been ascertained 
by the researches of Dr. Derby. He found 
specimens of the fossil favosite which lived 
in both the epochs named. Thus we have 
some data to start from, but when it is re- 
membered that the Silurian and Devonian 
epochs cover an immense period of time and 
represent a vertical section of some 11,000 
feet, we see at once the. advantage of 
having a phrase to identify a particular age, 
however undetermined in the scale of time. 
Itacolumite fills that want, and used in 
. this sense it is an intelligible starting 
point for further investigation. That such 
investigation ‘is rendered extremely slow and 
laborious is due to the fact that although the 
itacolumites are sedimentary with occasional 
intrusions of doubtful character, so far as I am 
aware, nota single fossil has been found in the 
actual diamond-bearing area, and without 
these guides it must necessarily remain a 
difficult matter more accurately to place the 
itacolumite on the geological record. Dr. 
Derby has spent much patient labour in eluci- 
dating the problems involved, and has dis- 
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covered that what was at one time considered 
as one series is in reality two. As long ago as 
1882 he published a paper in the American 
Fournal of Science, which was reproduced in 
the Revista de Engenharia. The following 
is a free translation :— 


“ The principal difference between this section and 
the descriptions of the region published up till the 
present time consists in the separation of the upper 
quartzite into an independent formation, and with a 
stratification differing from the series which contains 
the itacolumites, or lower quartzites, with which they 
are generally confounded. This confusion is easily 
explained by the fact that nearly all the travellers 
limited their observations to the east side of the 
dividing line of the waters, where the two quartzites 
present the same strike and inclination to the east 
(differing only in the degree of inclination), a difference 
of stratification not very apparent to the observer, 


` deceiving by the similarity of the two rocks, and due 


to their lithological character not having been studied. 
Having discovered the difference of these beds on the 
west side of the range, in places where the inclinations 
are in different directions, I took care to study other 
parts, and found abundant proofs on the eastern side 
as well.” 


What ultimate effect this discovery may 
have on future research it 1s difficult to say. In 
the meantime it does not seem to touch the 
position very much—that is, in a practical 
sense—because at a later stage in the same 
paper the Doctor goes on to say :— 

“The largest part of the cascalho is evidently 
derived from the rocks of the two series traversed: by 
the river (Jequitinhonha), and evidently has not. been 
transported far. The finer parts, including. the rare 
minerals, such as the diamond may have been trans- 
ported longer distances, yet, notwithstanding this, 
there is strong evidence that these are also derived 
from one or other, or both, of the two series.”’ 


Coming now to the diamonds zz sztu. we 
may take the mine called Sao Joao de Chap- 
sada as an example. It is situated about four 
leagues north-west of Diamantina. It was 
visited and described by Burton in 1869, and 
he states that the mine was discovered some 35 
years previously by an old woman who used to 
wash cascalho at a small stream. She ascer- 
tained that the diamonds continued to be 
found in the blue clay towards the higher 
ground. Her discovery was followed up, and 
in Burton’s time the mine consisted of two 
open casts, one called Duro and the other 
Barro.. This double existence had disappeared 
before the visits of Dr. Derby, who describes the 
mine as having the appearance of a great 
railway cutting running north-and south, 


- about. 500 metres long and 40 metres deep. 


The inclination of the strata dipped at an 
angle of about 50 degrees to the east, and 
they consisted of decomposed rocks of doubtful 
character. He adopts Burton’s description 
thus :— 


“ Below one foot of brown soil the argillaceous 
matter has the usual staining and marbling, glaring 
white, like fuller's earth with feldspar and kaolin, 
chocolate brown or rape-coloured with organic 
matter, blue-green with traces of copper (?), pink 
and rose purple, and dark yellow with various oxides 
of iron, especially hematite, and dark steel colour 
with the oxide of manganese (?).” 

Interstratified through this mass are three 
beds which are said to have produced the 
diamonds, but it does not seem to be clearly 
proved that they were the only source of the 
stones, and this is an important point from a 
genetic point of view. The beds are con- 
sidered of eruptive origin. At any rate, Dr. 
Derby says ‘‘ though not fully proven (it) is 
by far the most probable.’* From this it 
will be seen that the fact of this evidence not 
' being conclusive is very unfortunate, because 
if found in both clastic and eruptive rocks in 
the same quarry it leaves the question in a 
most perplexing form, and makes it quite 
impossible to arrive at a final and definite con- 
clusion as to the actual genesis of the diamond 
at Sao Joaoda Chapada. Even admitting the 
diamonds to have been confined to one or 
other of the two rocks, this would have only 
simplified and not solved the problem. There 
is no evidence to prove the age of the gems 
with reference to the enclosing matrix. They 
may be older, of the same age, or,more recent. 
It is true that few, if any, consider them of 
more recent age; but leaving the question to 
be thrashed out between the two former is 
more than sufficient to discourage the most 
patient in research. It is undisputed that in 
the case of eruptives there is a justified leaning 
‘to the hypothesis that the diamonds.are co- 
genetic. But here we run against the doubt 
which exists as to the pegmatites being 
eruptive. ‘lhe evidence tends to show they 
are, and it only falls short of actual proof. 
In the other case—the case of sedimentary 
rocks—opinions vary. Personally I am in 
favour of pushing the origin of the diamond 
beyond the time when the enclosing rock was 
laid down as a sediment. If I am right, then 
the diamond comes to bea very ancient inhabi- 
tant indeed. We have already seen that the 
itacolumite was considered either Silurian or 
. Devonian, .and..these are low-down in- the 
palzozoic era—the dawn of life. But the 
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diamond may be as it were a denizen of a 
still remoter past. At all events I cannot find 
proof against the supposition that these gems 
existed genetically in the rocks which were 
degraded to produce the material which makes 
up the beds of itacolumite that we see to-day 
in the Serra de Espinhaço. 

Associated with the diamonds are a number 
of minerals of interesting character, called 
‘‘formacao’’ by the miners, inasmuch as their 
presence is looked upon as a good indication 
of the presence of diamonds. They are not 
infallible ; they may exist without the diamond, 
but it is seldom that the diamond is found 
without them. These minerals, with the ordi- 
nary water-rolled pebbles, form the ‘‘cas- 
calho,’’ which is now the classical name for 
diamond gravel. As I have already said, this 
cascalho is found wherever it could rest and 
accumulate. It is as it were the survival of 
the fittest—that is, it consists of the material 
that could best resist disintegration and the 
action of moving water. Naturally the hardest 
and heaviest best meet these requirements, 
and, accordingly, it is the concentration of 
these materials, and the diamond is one of 
them, that we find in the cracks and crevices 
in preference to the lighter and softer rocks. 
Numbers have studied these minerals in the 
hope of drawing some secret association with . 
the diamond from them. In this way Professor 
Gorceix has done much useful work. In a 
paper published in the Brazilian Mining 
Review he says:—‘‘ The true diamond strata 
comprise a number of minerals of which forty 
have been identified by me, and are on exhibi- 
tion at the Ouro Preto School of Mines.” 
These minerals form, as it were, the ‘ satel- 
lite’? of the diamond. The most abundant 
are titanic acid (rutile), the ‘‘ agulhas ”’ 
of the miners, and anatase (sirecora), 
a rutile pseudomorph of anatase (captives 
de cobre), rounded tourmaline (feijoes),:alu- 
minium hydrate with phosphates of the rare 
earths of the cerium group (favas), haematite, 
magnetite (esmeril, cabacoles, lustroso), and 
minerals at present rare, such as zenotime 
and monazite. Gold exists in grains and 
flakes in all the diamond workings, and in 
quantity often sufficient to pay the cost of 
working. Platinum is less frequent, but is 
found in all the deposits in and around the 
town of Serro. 

Before leaving the Diamantina district, some 
mention should be made about the Grao Mogul, 


‘situated some 100 miles north of the city of ` 


Diamantina. In about the year 1835, there | 
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were in this neighbourhood about 2,000 men 
employed in working for diamonds, and 
although the same characteristic features 
already discussed in detail exist there yet, 
we find one great outstanding difference. At 
Grao Mogul the rocks were worked for dia- 
monds, and not the gravels, so that there is 
not the least doubt as to the origin of the gems 
found in the streams, &c. Hopes were raised 
that with such source of origin the mother rock 
‘was nearer discovery, but this hope has long 
since been dashed, and we are no nearer to 
a solution of the problem. 


ABAETE. 


The Abaeté district follows Diamantina in 
historical sequence, although in commercial 
importance far inferior. It, however, has never 
‘been fully explored, and much of what has 
been done was done so long ago that part of 
the knowledge then acquired has been lost. 
Recently there has been some enquiry, but so 
far it has produced no practical result. Itwas 
about the years 1780-5 that diamonds were 
first discovered in the river Abaeté. The 
‘knowledge was made known in a dramatic 
way. Some men who were banished from 
‘society wandered in the unknown interior, and 

after about six years of this precarious exist- 
ence, which they spent in prospecting, they 
found a big diamond in the Abaeté—the one 
mentioned above—and till then the largest 
seen in Brazil. It was so large that a com- 
mission of experts was called upon to examine 
it. Their report was favourable, and it. was 
‘sent to Portugal in a special ship, where it was 
received with great rejoicing. Shortly after- 
wards we find that the district was invaded by 
hundreds of miners, who scattered along the 
‘banks of the Abaeté, Sommo, San Antonio, 
and other rivers and streams. The authorities, 
thowever, soon intervened and drove out these 
adventurers and began work on their own 
account. This was continued for a few years 
and then abandoned. Intrigue having in- 
‘ssinuated that mismanagement was responsible 
for the failure, Dr. José Vieira Couto was 
‘sent in 1800 to make an examination. Asa 
result of his report, a second attempt was 
made by the Diamond Administtation. This 
also ended in failure, and was abandoned in 
1807. Since then no organised attempt has been 
undertaken in the Abaeté, although through- 
out the entire period individuals or groups of 
miners—say, two, three, or four working in 


-company—have continued an erratic, primitive ~ 


mode of working. Occasionally a certain 
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amount of enthusiasm would prevail and for a 
time prosperity reigned, and small villages 
were established at various points. Such 
efforts flickered out, and the position to-day 
is much as it was at the beginning—a district 
inhabited by a people some of whom are out- 
casts of society. 

The result of past efforts tends to prove 
that the Abaeté river is more or less diamon- 
diferous throughout its entire length, but that 
the deposits are patchy—that is there are 
stretches where the diamonds are so poorly 
distributed that under no system could 
profit be made in the working of them. 
Again, there are places where such con- 
centration has taken place as to be com- 
paratively rich. During a recent examination 
several tests gave one-sixth to a quarter 
carat per cubic metre, and this without 
including any of the accidental big stones that 
are characteristic of the Abaeté. Mawe says 
that he saw ‘‘ two large slabs of diamonds each 
a full inch on the superficies and about the 
eighth of an inch in thickness’’ which came 
from the Abaeté. The two ‘‘slabs’’ were 
portions of the same diamond, which had been 
broken by the chief of the working party to 
prove if it was a diamond; the theory then 
commonly held being that if the stone under 
test resisted the blow or broke into laminae it 
was a diamond. Not that such test was in any 
way conclusive. I myself came across a case 
where a stone supposed to be a carbon was 
put through the usual formula. It scratched 
glass and quartz (the miners common test 
when in doubt), and the intending buyer not 
being satisfied the hammer test was tried. The 
stone stood it and changed hands at a price, 
but after all it was proved to be not a carbon 
and the money was lost. 

Dr. Couto in his report says that diamonds 
of from 52 to upwards of 105 carats were 
common. He criticises them, however, as 
being often defective in shape and colour, 
especially with having dark or greenish spots 
in them. With reference to the small stones, 
he says that they were generally of good water 
and were well formed. These remarks have 
recently been confirmed by Dr. Honorio Her- 
meto, who visited the Abaeté on Government 
business, so that we may take it as a well- 
recognised characteristic, that big diamonds 
in this district are common but defective. 

On the Somno, which is in the same district, 


I found quite a number of diamonds during my 


tests, büt all small (the largest was something 
under a carat), generally well formed but some- 


what rounded, some of them having the appear- 
ance of frosted glass, others a vitreous, irregular 
surface, much like stones which have been 
tested by fire, others again so clear and 
beautiful that they looked like drops of dew. 
A few were ‘‘ off coloured,’’ being either a 
dirty green or having dark spots in them. 
Speaking generally, the Somno has not the 
reputation of Abaeté, but, on the other hand, 
the larger stones of the Somno found are said 
to be better formed and of purer water. 

The conditions in which the diamonds are 
found are very much the same as those of the 
surface and river washings at Diamantina, 
and may be divided into two classes—the 
river gravels, and the deposits above water 
level and often a lony distance from the river. 
At times these deposits are covered with a 
depth of soil, and the surface itself gives no 
indication of the hidden riches underneath. 
It takes some experience. to localise them in 
such cases, but old miners rarely are at fault. 
If asked, they can give no reason except 
practical experience; but a look at the sur- 
rounding country tells the geologist that the 
contour of the hills and the lie of the land are 
such that the place in question has at one period 
been a concentrating centre, since covered by 
the further degradation of subsequent rocks 
containing no diamonds and producing 
little else than sand and silt, which, in turn, 
created the rich soil to support a flourishing 
vegetation. This pecularity may in a measure 
explain the patchy nature of the Abaeté; it 
certainly seems to me to expiain the same 
similar characteristics of the Somno. 

The Abaeté is a tributary of the San Fran- 
cisco river, and is 170 miles long and from 200 
to 500 feet wide. It flows between the Serras 
Canastra on the east and Matta da Corda on 
the west. The valley varies from four to seven 
miles in width, with many transverse streams, 
all rapid and having numerous falls. The 
stream of the Abaeté itself also is much broken 
by rapids, so that though canoes can ply upon 
it, itis by no means a navigable river in the true 
sense of the term. These falls and rapids are 
recognised places where diamonds are found 
in rich pockets, but as to the intervening deep 
portions, practically nothing is known. On 
the numerous islands, large quantities of rich 
cascalho are said to exist, having the usual 
‘‘formacao,’’ but varying in some ofits con- 
stituents from that of the Diamantina district. 
Among the principal may be named water 
worn quartz; red, yellow and black jasper, 
garnets, disthenite, perowskite, oisanite, gold 
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and platinum. This last metal, with osimum 

and iridium, is quite a feature, and some con-- 
sider that there is justification for hoping for a 
profitable venture in these alone. 

The geology of the district has never been. 
thoroughly studied, so that some doubt exists- 
as to its age, but recent writers are inclined 
to ascribe the lower formation to the early 
paleozoic, with some doubtful fossils that 
point to mesozoic in the upper beds at some 
some portion of the area. This, however, is- 
rather .doubtful, and may be left an open 
question.. Personally, I can give no opinion, 
for my time was spent on the opposite side of” 
the Serra Matta da Corda in a series of tests 
for diamonds on the river Somno. In this 
valley there is no suggestion of. secondary 
rocks. Everything rather inclines to- put the- 
whole series in the paleozvic era, and probably- 
of the Devonian epoch. 

The Somno and the San Antonio rise at the 
Serra Matta da Corda, and after flowing: 
separately for some distance join and make- 
the Somno proper, a fine stream about 140- 
miles long and from 150 to 4oo0 feet wide. 
The Somno. joins the Paracatt ‘River, and is. 
navigable for good-sized vessels for the first 
twenty miles. Above that point it contains. 


numerous rapids and one fall of 63 feet high. 


It is joined by two important tributaries on the 
right bank—the Almas and Gaitas. The- 
former is about twenty miles long and the 
Both are diamond bearing.. 
Other rivers in the district less famous are- 
known to give diamonds, such asthe Barra-- 
chudo, Indaia, Catinga, Preta Escura; but the 


‘main featurcs are the same as those given 


above, when discussing the Abaeté and Somno. 
Atthe Falls of Pira-pora, on the San Francisco,. 
in the dry season a few men work ‘among the 
rock, and are successful’ in getting some 
diamonds. | 


. - The Somno has carved its way out.of a large- 


tableland, portions of which still exist both to- 
the east and west, but are relatively small in 
comparison with the whole area. . It was these 
remaining portions that were the Key to the 
position. In the river bed, and at various 
levels lower than the tableland, I found-deposits. 
of gravel containing diamonds and the usual 
satellites, but it was only when the high lands 
were explored that. the true relationship was. 
discovered. - The. river is about four hundred 
feet lower than the top of the tableland at the 
point examined. The rocks comprising this- 
section consist of sandstones and schistose- 
rocks. containing sand and clay. All were- 
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‘Coloured through various shades of brown, red, 
‘yellow, and purple to the top series, which con- 
-sisted of about forty feet of white sandstone 
-which has weathered in the peculiar manner of 
‘the Diamantina district. In fact an old miner 
went a step further and cried: ‘‘Itis the same as 
Singora,’’ and I may add, the same as at many 
‘places near Lencoes in the State of Bahia. 
Not only were the rocks the same but vege- 
tation was the same, and incidentally I would 
mention that the miners have come to connect 
‘certain plants with the presence ofthe dia- 
mond. On the top of the sandstone in some 
places was a bed of conglomerate, amounting 
to about twelve feet in its highest state of de- 
velopment, or rather least state of disintegra- 
tion. Away from its edge the tableland was 
-covered with a sandy soil of varying depth up 
‘to as much as fifteen feet. In test holes made 
.some distance from the edge cascalho was 
found with ‘‘formacao’’ but no diamonds. 
. Still further from the edge of the plateau, 
where streams were eating their way back- 
wards and washouts occurred, there was no 
-cascalho. The whole district was covered 
with dark green but scanty coarse grass, 
‘which cattle did not like, and throughout 
were thinly scattered stunted trees—such as 
-could stand droughts, wind, and fires. 
The flanks of the tableland were wet and 
spongy—impassable in many places during 
‘the wet season, owing to the rain filtering 
‘through the loose soil, gravel, and open 
sandstone to the level impervious beds below. 
In these places were found large quantities of 
-cascalho in the transition stage—on its way to 
the lowlands. © 
- All these facts left no doubt in my mind as 
to the source from which the diamonds came. 
They come from the conglomerates, and with 
their hardy neighbours form the concentrates 
-of the great denuded rain-washed area. The 
extent of the basin of the Somno and San 
Antonio is large, some 2,000 square miles, 
and we find ourselves in the region of big 
‘figures when we calculate:the cubic contents 
of the diamondiferous washings. It takes 
no great quantity of gems zz szfu scattered 
-over so vast an area to produce concentrated 
wealth; with these facts the reason of the 
patchiness of the river gravel becomes appa- 
‘rent. The denuded gravel would be washed 
into streams tranverse to the river and finally 
joining it at irregular intervals, the quantities 
so washed in also varying. Also, it is quite 
certain that the whole area was not uniformly 
distributed with diamonds, and this fact would 
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again modify final results. The associates of 
the diamond in the Somno were examined by 
Dr. Hussack of Sao Paulo, and consisted of— 
Rolled quartz, black tourmaline, brown jasper, 
yellow jasper, red jasper, pyrites in the form 
of limonite, rutile (rare), cyanite (rare), garnets 
(abundant), specular iron, martite, gold 
(small quantities). 


BAGAGEM AND AGUA SUJA. 


Striking west, we find diamond discoveries, 
some quite recent, at various points before we 
reach Bagagem. When I passed through the 
district, a few years ago, it was reported to 
me that diamonds had been found in the river 
Dourados, and something of the same kind 
was repeated at Carmel de Bagagem. This 
may or may not be true, but there is nothing 
improbable in the statement. It is, however, 
Bagagem and Agua Suja which now occupy 
our attention as being the third diamond centre 
in Minas Geraes. It belongs to a different 
water system, for all the streams find their way 
into the tributaries, which finally make up the 
mighty Parana. The district is high (2,500 
to 3,500 feet above sea level), and the vaileys 
have been produced by the denudation ofagreat 
plain which was originally at some higher level 
than the present highest point. Here and there 
eruptive rocks exist, but not of sufficient import- 
ance to effect this generalisation. The town of 
Bagagem is situated on both banks of the 
stream of the same name. It is some 250 
miles west of Diamantina and about latitude ` 
10°50 S., and longitude 47°30 W., and 
although situated in the State of Minas Geraes, 
the best means of reaching the place is by the 


‘“Mogyana Railway to the terminus at Araguary, 


about eleven leagues distant from Bagagem. 
It is now in a decadent state and produced a 
depressing effect on me when I passed through 
it a few years ago (1904). It had then about 
five hundred inhabitants. Many of the houses 


. were in ruins and others seemed to be struggling 


for existence amongst the strong, rapid-grow- 
ing vegetation. The broken hilly nature of the 
situation only adds to the effect of deso- 
lateness. Under happier and more prosperous 
conditions the position would be pleasant 
enough. The stream itself, which is from 30 
to 40 feet wide, was the source of wealth for 
many years, and after the great diamond was 


found the town became in official documents, at 


least, ‘‘ Estrella do Sul.’’ Thisfamousdiamond, 
‘“ Star of the South,” was found by a slave 


woman in 1853; it weighed 2544 carats, and 


was ultimately bought for 430 contos de reis, 
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then about £40,000. When cut it “ produced 
a beautiful pure brilliant of 125 carats,” which 
was bought by the Gaekwar of Baroda for 
£80,000. Shortly after the Dresden diamond 
was found in the same locality. It weighed 
1194 carats, and when cut produced a brilliant 
of 764 carats. On the evening which I spent 
in Bagagem I was informed that the diamonds 
had all been found in the river and in the 
bench deposits which lay along its banks. 
These, however, had all been exhausted, and 
all the more accessible places in the stream 
itself no longer paid for the labour spent in work- 
ing them. There only remained the more diff- 
cult portions of the river to work, and these were 
considered beyond the means of the residents. 
They confessed, too, that they were not of 
sufficient importance to induce outside capital, 
so that there was no hope of new work being 
attempted unless they made the effort them- 
selves, and this they were going to make. 
Some thirty individuals had put their money 
together, and in this way raised eight contos 
of reis—about £400 - at the time of my visit. 
With this sum they proposed to turn a small 
portion of the river at some point between the 
town and Agua Suja. Whether this was ever 
done or not I cannot say, but some time ago a 
rumour was in circulation that a rich find had 
been made. It may have been due to this 
proposed enterprise. 

Agua Suja seems to have been discovered at 
the time of the Paraguayan war. Some 
timorous individual had fled from the clutches 
of conscription and was prospecting on the 
Stream Agua Suja, a tributary of the Bagagem, 
some twelve miles distant from the town of 
Bagagem, when he discovered a diamond. 
This was the first of many, and in a short 
time a flourishing industry was founded; the 
prosperity continued till the time of the 
African discovery, and finally the liberation of 
the slaves ended the. enterprise for the time 


being. Sometime ago a company was formed | 


to work the Agua Suja deposits, but at the 
present time everything is at a standstill.* 
A number of reasons are given for this un- 
satisfactory state of affairs. Whatever the 
cause, it will be shown later that it is not 
due to any limitations in the extent. of the 
diamond deposits themselves. 

Many valuable data have been collected L by 
the eminent Brazilian mining engineer, Dr. 
Gonzaga de Campos, Dr. Eugene Hussack, 


* Since this was written a new company has commenced 
work. 
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and others concerning these deposits, which 
differ very materially from those found in other 
parts of Brazil. The general description 
given for Bagagem applies here also. The 
geology is more. complicated than any hitherto- 
considered. It consists of highly inclined 
schists with dykes of granite breaking through, 
and here and there veins of quartz. Over this. 
lie level beds of sandstone intercalated with 
layers of trap which are considered to be of a 
much more recent period than the underlying 
rocks, and are probably of the triassic age. 

The diamond deposits themselves have been 
exposed by great open casts—the work of the 
original slave miners. ‘These are two in num- 
ber. The area of the one is about 1,200 square: 
yards and the other 335,000 square yards. The 
vertical section is calculated at 4o feet, all of 
which contains diamonds, although it is the 
lower 16 feet which is the recognised valuable- 
portion. These figures show to what an extent. 
the work was carried on; the further extent to- 
which the land can be opened up can be calcu- 
lated from the fact that Dr. Campos estimates. 
that the deposits actually known extend to 
some 300 acres, giving some 12,000,000 cubic’ 
metres. Further, he suggests that this area: 
might be considerably augmented by prospect- 
ing, seeing that analogous conditions exist in 
the neighbourhood. In addition to these unique 
deposits there are of course the usual river and 
bench deposits, so that there is ample scope 
for vigorous enterprise. 

The question of values is always a difficult 
one as regards diamond working in Brazil, and 
it is evident that much depends upon this. 
important point as to whether the deposits can 
be worked or not. Fortunately in this case 
some data are available, although they are not 
quite conclusive. Colonel de Rezende and Mr. 
Queiroz, who stopped working immediately be- 
foretheir slaves were liberated in 1888, evidently 
kept careful accounts. It must be remembered, 
however, that they had no protection against 
stealing, nor could they guarantee the abso- 
lute efficiency of their slaves, a class of labour 


- which in the last years of its existence espe- 


cially, was far from satisfactory, and it is. 
saying nothing more than the facts warrant, 
when it is stated that the figures given are 
certainly lower than the actual values. 
In other words, with efficient machinery, 
the results would be somewhat higher. 
These were the deductions which Dr. 
Campos naturally derived from the facts. 
as they were presented to him. The 
working experiments consisted in washing 
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known quantities of cascalho. In one case, 
9,745 cubic metres produced 1,925 carats, or 
0°197 carat per cubic metre zz szí. Another 
of 1,000 cubic metres at a different point gave 
166 carats, or 0°166 carat per cubic metre. 
This is rather lower, but it tends to show that 
the deposits have a more or less constant 
value. The diamonds realised a value of 16s. 
per carat, although they were undoubtedly 
more valuable than African stones then selling 
at 34s. per carat. This striking difference 
was due to the stones being sold on the spot 
to travelling speculators. | 

During the former experiment the number 
of men employed gave an average of 53°33 
carats each, and as these men cost Is. 2d. to 
Is. gd. each per day, the balance, notwith- 
standing the low price received for the 
diamonds, was on the right side. 

The diamonds of the Agua Suja deposits 
are small, but of good water. Only 7 per 
cent. are ‘‘ off coloured.’ Once in a while, 
stones weighing 17°5 carats or more were 
found, but these are of rare occurrence. On 
the other hand, carbons are more common 
and make up 5 per cent. of all that is 
found. 

When the deposits were first scientifically 
examined much hope was entertained that the 
striking geological conditions might be pro- 
ductive of much information, and in a measure 
tend to the elucidation of the origin of the 
diamond. Both Dr. Derby and Dr. Hussack 
studied the question, and while they found 
many minerals of a basic eruption origin there 
was nothing definite enough to prove that these 
had anything further than an accidental asso- 
ciation, just as the acid eruptives and others 
of a purely elastic origin. Each individual 
mineral was forced to give up its secret as far 
as present knowledge could wring such a secret 
from it, and then the combined result was con- 
sidered asa whole, but al! to no purpose. The 
grand secret was not given up. 

The principal associates of the diamond 
were staurolite, rutile, anatase, tourmaline, 
favas (complicated phosphate minerals), titanic 
iron, garnets, mica and quartz. 

It has recently been reported that diamonds 
have been found near Uberaba, a town some 
sixty miles south of Bagagem. A gentleman 
was walking along the banks of the Uberaba 
river looking for a suitable site for the erection 
of a new electric lighting plant, when he dis- 
covered a diamond valued at some £600. 
Whether any high value can be attached to 
the discovery is premature to say. 
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STATE OF SAO PAULO. 


In this State diamonds have been found and 
worked at a number of places, but the deposits 
do not seem to be very important, or the dia- 
monds found of high value. In fact, the data 
available are scanty in the extreme. A friend 
of mine has done some prospecting near the 
town of Franca, in the north of the State, and 
while he found diamonds the results did not 
justify his persevering. The deposits here 
referred to lie on either slope of the Franca 
plains—that is towards the river Sapucahy— 
Mirim on the south, and the river Grande on 
the north. Diamonds are also reported from 
the south of the State. A number of small 
diamonds have been picked up on the river 
Verde, a tributary of the Paranapanema which 
is itself a tributary of the Parana. l 


STATE OF MATTO GROSSO. 


It is difficult to give the exact date when 
diamonds were first found in the State of 
Matto Grosso. It certainly was back in 
the early days of the Diamantina discovery, 
and as a result we have a town in Matto Grosso 
named Diamantino. It seems, however, that 
the industry never became of any great im- 
portance, but as diamonds are widely dis- 
tributed over the State some day a further rich 
discovery may be made. The probable reason 
for the extensive knowledge of diamonds in an 
otherwise backward and little known State is 
due to the fact that the entrance to the State 
was in the early days an overland one. The 
first Spanish settlers and the Portuguese were 
never good friends. The latter could not use 
the river Plate as all nations do to-day, and 
hence to get to the immense tract of land 
which they named Matto Grosso (great forest) 
they had to make the most of the rivers which 
took them in that direction. The most popular 
route was probably by the Tieté river starting 
near Sao Paulo (city). Going down this in 
canoes the Parana was descended till the river 
Pardo flowing from the west was reached. 
Ascending this the- Portugtiese' carried 
their canoes across the divide into 
the Coxim river, passing to the Taquary 
and finally reached the Paraguay river, by 
which important waterway they could travel in 
their canoes over great areas to found a 
number of towns and build forts. One of 
these was and is still named Coimbra, on the 
Paraguay, at the place where they came in 
contact with the ascending Spaniards, and 
stopped their further progress north. The 
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Spaniards also built a fort, naming it Olympia, 
which, with Coimbra, served the double pur- 
pose of watching each other and keeping the 
Indians in check. 

On the Tieté to Paraguay route the dangers 
and difficulties were great, and the time taken 
for the round trip from Sao Paulo to Matto 
Grosso (city) was some eighteen months. The 
suffering of the slaves must have been beyond 
words, as, in addition to the ordinary hard- 
ships of such a long journey in a wild, prac- 
tically unknown country, they had to be ready 
at any moment to defend themselves against 
Indians, and undergo illtreatment at the hands 
of their masters as they met with delay or 
disaster when roping the canoes up or down 
rapids, or carrying them and their cargoes 
round waterfalls. I myself have worked up 
the Coxim river in canoes, and had the 
question of roping and carrying forcibly 
illustrated, with all the attendant delays and 
labour involved. Had the friend who was 
with me, and the natives employed, not been 
excellent swimmers and willing workers, 
disaster would certainly have overtaken the 
party more thanonce. As it was one of the 
canoes was upset and some of the outfit lost. 
To emphasise this point further, it may -be 
observed that ‘‘ Broken Prow’’ and ‘“‘ Broken 
Stern ’’ are among the names by which some 
of the places on the river are known. 

All this has been given in detail with the 
object of making it clear that the leaders of 
such expeditions had abundance of time to 
hunt, and prospect or explore, and this they did 
to some purpose as the history of mining in the 
State well illustrates. Places were discovered 
and worked, the situations of which have 
since become lost and hidden behind the veil 
of mere tradition. Out of it all, however, there 
is more than enough to sustain the previous 
remarks as to the widespread nature of the 
known diamond formation, the stones being 
found in the Coxim, Jaurú, Taquary, and many 
of their tributaries. But the quantity is limited 
and the size small. Some years ago what 
might be called a few good discoveries were 
made on.the Jaurt which led to a wild rush of 
miners, but they soon scattered as the deposits 
became exhausted, and by the time I had the 
privilege of looking at the rivers there were 
practically no miners left, and these few de- 
pended upon cultivation rather than diamond 
mining for their sustenance. 

The conditions under which the diamonds 
are found are the same as elsewhere in Brazil 
with the exception of Agua Suja. The bench 
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deposits, however, are so scanty and thin as 
to be quite a negligible quantity when the 
question is approached from a commercial 
standpoint. In fact, much the same may be 
said about the river deposits themselves, 
although here there is room for limited ex- 
ploration by small gangs of hard-working 
miners. 

The country ‘is undulating, and after the 
wet season very pleasant. Here and there 
are table-topped hills, and in some places 
these are worn down so as to appear cone- 
shaped where seen from some points, and as 
the upper beds of sandstone are often highly 
charged with iron, these cones have a red, 
burnt appearance on the top, leading some 
to imagine them to be extinct volcanoes. 
Reports to this effect, as may be well 
imagined, had a cheering influence on me, 
firing me with high hopes of making an 
important discovery. My hopes proved 
fugitive ; the hills in question are simply the 
fast disappearing remains of a vast tableland ; 
and in no single case did an eruptive rock 
come within the compass of my survey. In 
fact, in a number of cases the sandstone was 
what might be called calciferous—it effervesced 
under acid. The whole region is most inter- 
esting, and a geological study would, I am 
convinced, solve many of the problems which 
came under my observation. As an example, 
it may be stated that in the upper reaches of 
both the Coxim and Jaurdé there were fine 
sections of a soft sandstone showing wonderful 
examples of false bedding, and apparently 
younger than the rocks of the lower portion 
of the rivers, where bedding was regular and 
consisted of schists and sandstones, some of 
which, as stated, contained lime. Overlying 
these at one point was found a bed of lime- 
stone, and only in one place did I come 
upon conglomerate, although evidence of its 
former existence was so abundant. This 
was on the Coxim river, where it cut 
through a range of hills. Great blocks of con- 
glomerate, identical with that found in Bahia 
and elsewhere on the diamond fields, had 
fallen from the heights above and lay in the 
river. 

The residues of the deposits after the extrac- 
tion of the diamonds were kindly examined by 
Dr. Hussack, who found that the principal 
minerals were corundum (sapphire), zircon, 
chrysoberyl, rutile, magnetite and chromite, 
together with a little gold, which evidently 
came from the same source as the diamonds— 
that is, from the conglomerates. 
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Striking away to the north-west (as far as 
longitude 58° W.) from the head waters of the 
rivers already named, and keeping on the 
slopes of the great watershed which divides 
the basins of the Amazon and the Paraguay, 
we find that many of the rivers have a 
number of the characteristics already 
discussed, including the presence of dia- 
monds. These streams, however, where 
worked at all, have all been exploited for 

diamonds only. They are rather considered 
as gold-giving rivers, with diamonds as an 
incidental feature. Yet here and there com- 
paratively rich although limited deposits have 
been found from time to time. At the present 
day, a few diamonds are always in circulation 
without the general public taking an interest 
as to where they come from; and any enquiry 
only leads to such indefinite answers, that 
exact data are not often available, nor can 
values be given with any degree of assurance. 
As arule, the stones which one finds in the 
hands of local shopkeepers and others are 
small, probably about five or six to the carat, 
although occasionally a stene of about three 
carats is met with. On the whole, the gems 
are of good water. 

Mr. L. S. Malcolm who spent two years on 
the diamond and gold bearing rivers of the 
State of Matto Grosso confirms my own obser- 
vations and says on the authority of the late 
manager of the Matto Grosso Dredging Com- 
pany (on the Coxipo river near Cuyaba) :— 
‘“ During a period of twelve months, working 
with a dredge of the capacity of about 6,000 
cubic yards per week, the average number of 
diamonds won amounted to 15 per week, 
weighing about 5 carats. The stones were of 
the first water, and on the whole of small size, 
the largest weighing 4? carats.” This is, in- 
deed, exceedingly poor, and I am quite safe 
in assuming that the actual values were some- 
what higher, both from the fact that an 
ordinary dredging plant is not suitable for the 
recovery of diamonds, and because the work- 
men were not beyond temptation. But the 
report is of value all. the same, and gives a 
general idea of the usual distribution of 
diamonds in the State. I may add that a 
number of companies were formed a few years 
ago to dredge some of the Matto Grosso 
rivers, and their experience with regard to 
diamonds was similar to the facts given above. 

It seems from Mr. Malcolm’s notes and the 
remarks of Mr. Booth (Manager of the Matto 
Grosso Dredging Company), that the area 
which came directly under their observation is 
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geologically somewhat different from that seen 
by myself. They say that the ‘high lands 
extend for hundreds of miles. They chiefly 
comprise schistose rock with intrusions of 
granite and diorite. Lying horizontally on 
these schists (which are up-tilted at an angle 
of about 70 degrees) occurs a deposit of iron 
conglomerate; on this again lie the newer 
alluvial deposits.’’ This is an interesting 
geological section, and is striking, like Agua 
Suja, in having intrusive rocks of a twofold 
character—acid and basic, and it holds out 
hopes for future important discoveries. The 
context, from which the extract is taken, how- 
ever, shows that the overlying conglomerates 
are considered the source from which the 
diamonds come. It would be of interest to know 
if the iron conglomerate is what is generally 
called ‘‘canga,’’ or is the ordinary diamond 
field conglomerate much more impregnated 
with iron ; or again, as is sometimes found in 
the vicinity of Diamantina, the ‘‘ cascalho’’ 
derived from the disintegration of the ordinary 
conglomerate re-cemented in quite recent times 
by iron deposit from solution. In any case the 
geological section shows two distinct periods, 
and so agrees with what obtains at Agua Suja. 
The problem is: are these two distinct periods 
in each case identical? If not, what is the 
relative difference in their ages? It is too 
much to expect an answer in the affirmative to 
the first question, and the information is not 
available to answer the second. 


STATE OF GOYAZ. 


Retracing our steps and crossing the divide 
about longitude 53° W., we enter the sys- 
tem of the Amazon basin at the head waters 
of the Araguaya and the Tocantins.* These 
two great rivers flowing north are diverted by 
a range of hills rising out of the main ater- 
shed high lands and extending north for some 
ten to twelve degrees of latitude—from about 
18° S. Whether these hills are merely the 
higher lands of an eroded plain or an eruptive 
upheaval I cannet say, and thus am not ina 
position to say how far north the diamond- 
bearing lands actually extend. But at the 
head waters of the rivers named the lands, 
although divided, are similar to those already 
discussed, and the. diamonds are found under 
like conditions. Some say that there are 
richer rivers within this limited area than on 
the Matto Grosso side; but this remains to be 
proved, and till then it would be as well to 


—— 


* These rivers do not actually enter the Amazon although 
there is a connection. l 
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reserve judgment, the more especially when we 
know that both areas are to a certain extent 
terra incognita. What we do know is that 
diamonds have been known to exist in Goyaz 
from an early period. Whether the Brants were 
aware of their presence during their sojourn in 
the State about the year 1740 is not known for 
certain, but it is remarkable that it was during 
their tenure of the diamond contract at Dia- 
mantina that the attempt was made to work 
for the stones in Goyaz. For this purpose one 
of the brothers went there and started work 
with 200 slaves. But after a time it was found 
that the expense was greater than the value of 
the diamonds recovered, and the effort was 
abandoned. Since then, as far as I know, no 
organised work has been attempted, so that 
what information we now have is due to the 
individual efforts of wandering garimpeiros 
(miners) who have added a number of small 
streams, unknown to maps and geographies, 
to the list in which diamonds from time to 
time have been found. The rivers Claro and 
Cayapo stand high on the list, the former 
being where the Brant experiment was tried 
over 150 years ago. No details are available 
as to the value of the stones found in this 
district, their size, or the actual quantity 
annually produced. 

Recently extensive concessions were granted 
to a friend of mine who was enthusiastic in his 
hopes of reviving this latent industry and 
proving that Goyaz was indeed a rich diamond 
country. He has all my sympathy and it only 
wants the presence of a railway in this little 
known State for that sympathy to become 
active. Asit is, on the question of time, it is 
further removed from headquarters than Matto 
Grosso itself, for the latter has its great water- 
way, and although far removed from the capital 
of the States, it is in direct and constant touch 
with the South, Buenos Aires and Monte 
Video, but Goyaz is isolated from every active 
centre of industry and population by a great 
overland route with but poor roads and equally 
poor accommodation. | 


STATE OF BAHIA. 


The Bahian diamond fields to-day take 
premier position in the production of dia- 
monds (including carbons). A few years ago 
Dr. Lacerda, a well-known Bahian civil engi- 
meer, estimated that the inhabitants on the 
fields supported, either directly or indirectly, 
by the industry, numbered about 60,000. 
This population is distributed over an area 
more than 100 miles long by about 10 miles 
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wide, including the towns and villages (begin- 
ning at the north) of Palmeira, Estiva, Pedra 
Cravada, Sao Antonio, Barra Branca, Lencoes 
(capital), Marco, Mosquito, Capavara, Ron- 
cador, Garrapa, Andarahy, Passagem, Chique- 
chique, Santa Isabela, Tanquina, Sincora, and 
others of less importance. 

In order to reach the fields one travels by 
river steamer from Bahia across the bay and 
up the Paraguassd river to Sao Felix, then by 
train to Bandeiro de Mello, and from that 
place by mule. The roads are not good, and 
at present vehicular traffic is not possible. A 
railway was proposed some years ago, but has 
never been built, and no one seems to know 
when this will happen—a matter of regret, for 
it would do much to increase the prosperity of 
the district. 

The fields occupy an elevated (1,500 to 4,000 
feet above sea level), rugged region, lying 
between the degrees of latitude 11° 30— 
12° 30’ south, and about 150 miles west in a 
direct line from the coast. The area includes 
the head waters of the Paraguasst river and 
its tributaries, Sao Antonio, Sao José, and 
others of less importance, both as streams and 
diamond producers, but not to be neglected in 
the latter quality as I shall mention presently. 

In passing it may be said that all the maps 
which I have seen are wrong, and only prove 
how little the district is known. This is all 
the more astonishing when we remember that 
the early pioneers crossed the south of the 
diamond district when they pushed their way 
further west, and founded the town of Rio das 
Contas some time before diamonds were found 
in Brazil. The road made then is used to 
this day. The city of Rio das Contas was 
founded by Royal decree on the 5th August, 
1720. In 1821, the travellers, Spia and Mar- 
tius, who crossed the Serra, made it known 
that the geological features of Sincora range, 
were the same asin Diamantina, and might 
contain diamonds. The hint was neglected,* 
and nothing was done till 1844, when diamonds 
were found at a place near where the town of 
Santa Isabela de Paraguassi now stands. 
The stones were discovered in great abund- 
ance, the news soon spread, and in a short 
time a rush of miners, and would-be miners, 
scattered over the district finding diamonds as 
they went, and founding the principal towns 
named. 

This is all altered now. Diamonds are no 


* Even the well authenticated discovery of diamonds in the 
State to the north of Grao Mogol (Santo Ignacio) about the 
year 1840, did not awaken the interest it should. 
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longer easy to find, and only by hard and long 
sustained labour can the workings be made to 
give up their hidden wealth, and as time 
passes the industry calls more and more for 
engineering skill and capital. 

While diamonds are no longer so plentiful 
nor so easily found, there has arisen another 


source of wealth in the carbons, which this 
field alone in all the world produces in any- 
thing like commercial quantities. They have 
been found in other fields in Brazil, but in such 
insignificant amounts that I have not thought 
it necessary to mention them in these notes. 
In the earlier days these carbons were not 


‘known to many of the workers, and even those 
who recognised them found it unprofitable to 
look forthem. Thisisallchanged. Their en- 
hanced value has caused a revival which helps 
to keep Bahia in its proud position. Miners are 
mow engaged in re-working the old washings 
for carbons alone, and it should be said in doing 
:so often come upon diamonds as well, proving 
how inefficient and wasteful the primitive 
method of working really is, or perhaps it 
would be better to say, was; because, as I have 
already mentioned, slave labour in the final 
years of its existence was notoriously unsatis- 
factory. 
-selves, and though the same primitive methods 
are used, much more care is employed, while a 
perfection of sight and a dexterity of manipula- 
tion has been acquired that is simply astonish- 
ing, and indeed far greater care is required for 
carbons as they are much more difficult to 
recognise than the peculiar, shining lustre 
which distinguishes the diamond. The carbon, 
.as we all know, has not a crystalline structure, 
nor a shining attractive appearance. It rather 
resembles a small irregular fragment of scoria 
from an engine furnace, and is often associated 
‘with little fragments of ironstone which are 
almost identical in external appearance. Time 
and again have I washed iron pebbles, dried 
them, and then put a carbon among them to 
tthe confusion of recognised experts. They 
found the carbon, it is true, but not before 
making several attempts. All this shows that 
mo matter how careful and clever the miners 
may be they are sure to lose a percentage of 
the contained wealth when working for them- 
‘selves, and what they may lose when working 
for others is best left to the imagination. At 
all events it forces upon one the necessity for 
the adoption of some improved method of 
recovery before complete success can reward 
ithe efforts of engineering skill and capital. 
Here in Bahia, as elsewhere in Brazil, no 
‘exact information is available of the annual 
‘value of the diamond production. In the year 
1902 my friend, Mr. H. L. Lawrence, by the 
‚courtesy of Messrs. A. T. Hirsch and Com- 
‚pany, was able to write in an article in the 
Mining Journal:—‘‘ We reckon that the 
annual shipments to Europe, including those 
‘without paying duties, average as follows 
—z20,000 carats of regular carbonates worth 
‘to-day about £46 per carat; 5,000 carats small 
.carbons under one carat worth on an average 
40s. a carat; 25,000 to 30,000 carats of all 
-sorts of diamonds worth on an average about 
45s. a carat. About one-third more cut and 
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polished in Bahia—these include the small 
output of Canavieiras.”’ 

On the fields themselves it is worse than 
useless to attempt to gain any idea of what is 
being done. There are the travelling merchants 
who pick up individual stones from the isolated 
miners ; the shopkeepers who buy to recoup 
themselves for the advances made in the way 
of provision; the claim holders who buy so as 
to secure their 20 to 25 per cent. for allowing 
the miners to work on their claims; and over 
all there is the general agent of the Bahian 
merchant who buys from all and each. Atthe 
washings themselves it is quite impossible to 
get at the actual quantity of diamonds and 
carbons extracted from any given area. The 
miners are suspicious of a stranger and never 
inclined to be communicative. And even 
admitting the truth was told, the facts given 
would not apply to the next hole only a few 
yards away. Accordingly any set of figures 
or calculations would have no value as a 
working guide. It is experience only that can 
in any way assist when selecting ground. In 
a general way it may be stated that for the 
whole of the fields the diamonds and carbons 
zn sttu—that is, in the original rock before 
distintegration and subsequent concentration 
—were distributed in zones and patches, not 
perhaps in such a pronounced manner as in 
the case of gold in veins, but still in some 
similar manner. We are at present supremely 
ignorant why this should be so, and of the 
causes which produced it. We may, however, 
venture to say that it was due to no affinity 
among the diamonds themselves, but rather to 
some accidental coincidence yet to be ex- 
plained. With all this assumed we are in a 
position to understand why some places are 
richer than others. If we happen to find that 
through some cause or other that or this 
particular patch of rock decomposes faster 
than its practically barren neighbour, we have, 
in course of time, a basin into which the de- 
composing rock is washed, and the residues 
concentrated. Many such places exist, and 
the sites of the principal towns are in, or near 
such basins. Subsidiary basins and depres- 
sions, with cracks, seams, and caves, are 
found throughout the whole length of the 
fields, and although they now, in many cases, 
are far removed from streams, they have been 
worked to some extent by conserving the water 
during the wet season, and conveying it to the 
point where necessary to the work, in which 
the miners are wonderfully efficient. 


All this presupposes a fantastic scenic 
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appearance similar to that so well described 
by Burton and quoted by me when treating of 
Diamantina. The-geology of Bahia is, in 
fact, the same, as far as petrological evidence 
can give assurance, as that of Diamantina. 
Here, too, no fossils have been found, so that 
no possible statement can be made as to 
the actual age of the rocks, which consist of 
sandstones, conglomerates, and schists. The 
conglomerates are extensively developed, and 
in some places two distinct beds exist, each of 
which in places often attains about thirty feet 
in thickness. The upper bed is peculiar in 
being made up of a double combination— 
hard quartzite, water-worn pebbles of diverse 
colours, and a red sandstone in angular frag- 
ments, giving the mass a brecciated appear- 
ance as well as that of a true conglomerate. 
How the softer red stone could remain angular 
when the greatly harder quartzite was rounded 
and smoothed by endless buffetings in an 
angry current was a problem that called for 
some study. The conclusion I came to was 
that the red sandstone was the remains of 
the cliffs against which the waves dashed 
the quartzite pebbles. While this process 
was proceeding the land was subsiding and 
the broken fragments were buried beneath 
the waves before they could all be broken 
up and finally incorporated with the rolled 
rubble and consolidated with the brecciated 
conglomerate which we find to-day. This 
hypothesis makes the intervening sandstones 
lying between the two conglomerates of con- 
siderably larger quantity than now exists, 
inasmuch as it assumes that portion which 
had been denuded and washed away before 
the upper bed was laid. The bearing of this 
important point is that it extends the time of 
the formation of the whole series, and as both 
conglomerates and the intervening rocks are 
supposed to be sources from which diamonds 
and carbons have been derived, it carries the 
continuous, if erratic, distribution over an 
exceedingly long period of time, so that if we 
accept the supposition that the diamonds and 
carbons were not formed zm stfu, but came 
from pre-existing rocks, such rocks must have 
been of great extent, and the diamonds 
associated with them spread over an equally 
great area. 

The underlying bed of conglomerate is 
similar to that just described without the 
angular fragments. The whole mass of 
associated sandstones (and these are often 
found in sections upto 500 feet, and even more) 
are of varied colours and substance, ranging 
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from dark red to white and from hard crystal- 
line and almost quartzite consistency to 
crumbling sand. The whole of the series 
generally dips to the east at varying angles. 
Overlying the flanks of these rocks there is 
another series, which in general sequence 
seems a continuation, although the character 
of the rocks differs. These are of a more 


schistose nature, and are often so impregnated 


with iron as to be of a dark, burnt appear- 
ance, although varying beds and patches have 
other colours, which stand out in distinct 
relief from the white sandstone higher up the 
hills. This upper section decomposes into a 
rich dark brown soil, and constitutes the 
limited source of fertility in the district. 
When diamonds were first discovered at: 
Lencoes this series was covered with dense 
bush, and trees of no great growth it is true, 
but still of sufficient size to be described as a 
scrubby forest. In the soil and subsoil 
diamonds were found, with the result that the 
whole has been stripped and washed away for 
acres in extent. This practical proof of 
diamonds in this upper series is of great im- 
portance in that it raises the question of the 
limit of the gem-bearing rocks. These rocks 
certainly overlie the conglomerates by several 
hundreds of feet, and had they been level none 


-could have questioned their right to be con-. 


sidered as unquestionably diamond bearing as 
their renowned neighbours. The inclination. 
leaves room for the argument that the 
diamonds were brought down from the 
hills above where the conglomerates are 
actually at a higher level, than the younger 
series now discussed. But if a transportation 
did take place it must have been at some 
remote period, as there is to-day a valley, very’ 
distinct in places, between the two sections. 
Personally, [ am inclined to think that this. 
upper series contains both diamonds and car- 
bons, and that this accounts for diamonds 
being found in the Paraguasst at points so far 
removed from the recognised fields. After the 
Paraguassti breaks through the mountain 
range, at Andarahy, it enters a level valley, 
and cuts through the upper series, where it 
runs for a number of miles over deep sand 
with a wide bed and a sluggish current, and is 
not likely to carry diamonds such a distance 
as Bandiero de Mello, and even further, and © 
even a stronger argument is the difficulty of 
transporting diamonds through rapids, over 
falls, among boulders and crevices which 
the river contains at various places in the 
sixty miles in question. The fact: is the 


upper series extends along a considerable 
part, practically the whole, of this dis- 
tance. As we go east the dip of the rocks 
makes the conglomerates deeper and deeper. 
In other words, the upper section becomes 
thicker, and we may expect the diamonds to 
become fewer as the identifying horizon recedes, 
that is to say, the further they are removed 
from their source of origin the less the number 
of diamonds may be expected to be found con- 
centrated at any one point, but such numbers 
would be sufficient to account for the quantity 
of stones discovered in the river at the points 
named, and yet so far removed from the hither- 
to recognised diamond. centres. This has a 
more than mere theoretical value, it has an 
important bearing on the extension of the fields 
themselves and the ground yet available for 
working. It is true that such ground may be 
poorer than anything previously worked, but 
when attacked on such a scale as is here sug- 
-gested with modern methods it might be made 
to pay well. In any case it is an interesting 
iproblem and worth further study. For the 
‘sake of convenience rather than for any scien- 
‘tific reason the diamond deposits—that is the 
gravels and earth containing the diamonds 
and carbons—may be divided into two classes: 

I. Those found in the beds of rivers or 
‘Streams. 


II. (a) Those found at all altitudes above 


‘the water level; (4) Those found in the red 
‘series and in which the ordinary ‘‘ cascalho’’ 
"is often entirely absent. 

Local conditions and further details will be 
:given under modes of working. 

The residues from the washing are similar 
‘to those found in other fields in Brazil. Burton 
‘in his ‘‘ Highlands of the Brazil’’ gives some 
notes from M. Damour’s paper read before the 
‘Society of Geology in 1856, and the following 
are among the principal minerals mentioned :— 
‘Tourmaline (green and black), wavellite (caba- 
-colo), or hydrous phosphate of alumin phos- 
phate of titaniferous yttria, rutile, brookite, 
-amtase, titaniferous iron, and various forms 
-of iron and a little free gold. 


CANAVIEIRAS. 


The diamond area of Canavieiras is on the 
-coast to the south of Bahia (city), and situated 
in latitude 15° 30°S. The means of commu- 
nication are by coasting steamers to the 
mouth of the Rio Pardo, and then by canoes 
‘for fifty-six miles up the river to Jacaranda, 
.and from there by mules, for twelve miles, to 
-Salobro. 
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The diamonds in this district were dis- 
covered about the year 1881. It is a low-lying 
region covered with dense forests of magni- 
ficent timber. It is supposed that the dis- 
covery was made by some woodman, who 
found a diamond adhering to the upturned 
soil clinging to the roots of a fallen forest 
monarch, or in the earth thrown up by some 
burrowing animal. Be it as it may, the news 
soon spread, and miners hastened from all the 
known fields. The journey was long and 
tedious. Many of them had to travel over 
mountains, swim rivers, cross swamps, 
and go through trackless forests; often 
in starvation, struggling with disease, and 
even fighting hostile Indians. Some of the 
adventurers never reached their destina- 
tion, but of those who did many were soon 
rewarded for their perseverance. The discovery 
was rich, and diamonds at first plentiful and 
easily got at. In the eagar rush to become 
rich, sanitary conditions and the ordinary 
comforts of life were, however, neglected. 
Huts of the most primitive kind were run up 
without regard to anything further than the 
convenience of the moment; confusion and 
dirt prevailed, and a naturally unhealthy 
situation soon became a hot-bed of disease. 
Small pox broke out, and this, coupled with 
the generally debilitated state of men 
saturated with malarial fever, played havoc 
and decimated the camp. To make matters 
worse diamonds became more difficult to 
get, and, as a consequence, neighbour 
overreached on neighbour and quarrels 
arose; permanent friction was created, and 
factions formed which led to serious dis- 
sension and long and trying lawsuits. These 
ills, when added to the already desperate 
state of the camp ended in its ruin, the place 
became deserted, and the export of diamonds 
practically ceased. Such diamonds, however, 
as were found are celebrated as being the 
finest discovered in modern times. So much 
is this the case, that a few years ago some 
attempts were made to re-open the field ona 
scale in keeping with its assumed import- 
ance. So far, indifferent success has been 
achieved, owing to a number of causes quite 
apart from the question of diamond values, 
the principal being the quantity of water to be 
dealt with, and the lack of efficient machinery 
to recover the diamonds and prevent stealing. 
To understand this litttle-known region, you 
must imagine a level, wooded plain, often 
flooded during the wet season, lying at the 
foot of a rugged, torrent-broken area, which 
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ends in mountains, through which many great 
Tivers joined at various points by numberless 
smaller streams which rise in the broken foot- 
hills, find their way to the coast. These streams 
are known to contain diamonds, and it has been 
suggested that near their source, in regions 
still quite unexplored, further deposits of a valu- 
able kind are likely to be found. The original 
rich deposits in the streams have long been ex- 
hausted, and any now found are simply a 
renewal due to the torrential rains during the 
wet season. The main source of wealth, how- 
ever, and where future efforts are likely to be 
_ concentrated, is in the plains below. Here the 
cascalho is found on the margins of the 
streams, where they cut through the rich 
coloured alluvium at varying depths. Such 
as was more accessible has all been worked 
out, and now more labour must be spent in 
uncovering the gravel, which is said to be 
found varying from 15 feet up to unknown 
depths. 

This cascalho is similar to that found else- 
where, and at one time Professor Gorceix, who 
examined some residues sent him, ventured 
the suggestion that the deposits were accumu- 
lations from the overflowing of the Jequitin- 
honha. This, however, has since been proved, 
not only to be quite impossible, but also masses 
of conglomerate have been discovered among 
the hills identical with those found elsewhere, 
although there are considerable variations in 
the rocks themselves. Professor Oliveira found 
intrusive rocks which he classified as diabase 
or augitoporphyry, without, however, assuming 
them to have any genetic influence on the 
diamonds themselves. In fact, while noting 
the circumstance and speculating on the geo- 
logical sequence and development, I would 
dwell more particularly on the conglomerates 
asthe principal depositary of the gems, arguing, 
of course, from the experience gained on the 
other Brazilian diamond fields. 


MODES OF WORKING. 


I have treated the diamond-bearing district 
and their geology, their geography and the 
work of the past—the mode of working I 
have reserved till now, so that it may be dealt 
with by itself, applying as it does to all the 
varying fields. For the methods employed are 
similar in every district and equally primitive, 
although, as will be seen, much skill and 
resource have been shown in many cases. 

In the less important districts where the 
gravels are low in value and the deposits 
themselves limited in extent, the mining is on 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 123 


a very small irregular basis. In many such 
places the few men who are found working do. 
so by fits and starts, and generally in the dry 
season, when they can muddle among the 
rocks, in the bed of the stream, and get an 
occasional small stone, without any sustained 
or regular effort. In the wet season they 
cultivate their small patch of fertile land and 
produce the few necessaries of life, such as 
maize, mandioca, beans, pumpkins, occa- 
sionally a little sugar, and once in a while a 
little rice. 

In the great centres of Minas Geraes and 
Bahia the industry is more permanent, and 
work is continued throughout the year by a 
class of hardy persevering men who have 
become wonderfully expert. Their work covers 
a great variety of conditions, and nothing 
approaching hard and fast rules can be 
applied. Each new place worked calls for 
different methods, and the man of resource is 
essentially the more successful, and obtains 
the higher rewards. Beginning with the rivers 
and streams, we find that the work is confined 
to the dry season, which continues for about 
five months. This class of work may be 
divided into a number of sections. The simplest 
is where the miner can get at the gravel with- 
out going under the water. This he does by 
every means he can think of, and with tools 
devised for the occasion, but invariably includ- 
ing massive hammers about 50 lbs. in weight, 
a crow-bar, a scraper to clean out the cracks, 
and a hoe. Even the feet are sometimes used 
to collect the gravel. The next step is where 
diving is resorted to. In this, a few men 
have become very expert, and can remain 
for a long time under water, taking a sack 
with them which is kept open by an iron ring 
or by a small willow bent round the mouth. 
On reaching the bottom they scrape the cas- 
calho into the sack, with which, when full, or 
when the divers themselves can no longerremain 
under, they swim to the shore. This is re- 
peated until they have sufficient gravel accumu- 
lated to keep them washing for the remainder 
of the day. Animprovement on this method 
is where a diving suit is introduced. In this 
case two dug-out canoes are anchored in the 
river at the place selected, and the diver keeps 
on collecting cascalho and washing as in the 
former method. This washing is an interest- 
ing portion of the operation, and consists in 
using a wooden dish called a ‘‘ batea,’’ and 
which might be described as a wide-based 
cone ranging in diameter from 18 to 45 inches, 
with a depth of from one-third to one-fourth of 
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the diameter. One man may work alone and 
frequently does, but more often three or four work 
in conjunction, with a boy to carry the cascalho 
to them. The men stand up to their knees or 
up to their hips in still or gently flowing water. 
The oldest or most expert washer takes the 
smallest ‘‘ batea’’ and is the last in the series. 
The youngest man takes the largest dish and 
receives all the cascalho from the carrier. 
This he reduces by clearing off the larger 
stones and as much of the earth, sand, and 
clay as he can until the next man is ready. 
This man continues the process of elimination, 
and thus goes on to the last man who makes 
the final step and obtains all the diamonds 
which have escaped the notice of the previous 
workers. The residues are carefully laid aside 
and again examined at leisure, and it is no 
uncommon sight on the diamond fields to see 
a woman or small boy or girl ‘‘ writing” at the 
door of a house—that is looking for mosquitoes 
(very small diamonds) by means of a little water 
in a small batea. The derivation of ‘‘ writing ”’ 
is of interest, and arises out of the method of 
elimination employed. The water is givena 
regular circular motion, and each time it passes 
the streak of residues it cuts off a small portion 
and spreads it lower down, thus exposing any- 
thing that may be in the slice carried away. 
This is repeated until all has been examined, 
when the residue in the ‘‘batea’’ presents 
the appearance of so many lines regularly dis- 
posed, and from this the word ‘‘ writing ” 
comes, and I may add it is an operation that 
takes a good deal of practice and sharp eyes. 
To see three or four good men working in 
unison at washing with the ‘‘ batea ”’ is an in- 
teresting sight. Each man has his peculiari- 
ties, yet the general principle is the same all 
through. ‘here isa double motion—a circular 
and a shaking motion with the ‘‘ batea”’ in- 
clined to the surface of the water, which catches 
a portion of the gravel and washes it away. 
After each such discharge the ‘‘ batea’’ is 
levelled with a shake which brings all the 
cascalho into the centre with the larger stones 
on the surface. These are taken out with the 
hand, and as the quantity of gravél grows 
less, more care is exercised. It must be re- 
membered that the process depends mainly 
upon the sharpness of the men’s eyes, though 
also in part on the difference in specific 
gravity, for the diamonds being somewhat 
heavier than the majority of the pebbles with 
which they are associated gradually get to the 
bottom of the ‘‘ batea,’’ while the lighter resi- 
dues are washed away. This difference in 
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weight is very small, only being one for the 
lighter acid and nothing at all for many of the 
basic rocks, so that great care is necessary. 
And even with all the care employed stones: 
are lost. This batea system is the final process. 
of elimination in force throughout the fields, 
and is simply a continuation of that in use in. 
Brazil in the alluvial gold-workings at the time. 
the diamonds were discovered. I would add 
that for washing for alluvial gold, it is much 
superior to the prospector’s pan so extensively 
used in other parts of the world, although for: 
actual valuation tests I prefer the latter. 

As I have already mentioned, the batea is 
the final stage in diamond extraction. We 
pass now to the important works on the rivers. 
and streams from which much of the cascalho 
is derived. These works take more time and. 
capital, and the number of.men employed is. 
large and the ingenuity shown is great. The 
first and most obvious method that appealed 
to the man on the spot was to turn the river. 
or stream from its bed. This has been done: 
in many cases with good results, but was only 
possible either where the banks were low or at. 
bends, so that its application was limited in 
proportion to the actual area available. 
Accordingly the system of wing dams was 
adopted, advantage being taken of all natural 
features likely to assist, such as islands and 
broad comparatively shallow reaches. The 
wing dam was run out to an island, or, in the 
absence of an island, to the middle of the 
river, and then run down stream, dividing it in 
two. The making of this dam and central 
wall called for skill, and this soon evolved a ` 
style that was both cheap and efficient. By 
interlacing trees and using grass, earth, and 
stones, the men at little cost performed a work. 
which held during the whole of the dry season. 
When the enclosed area was dried, and the 
superficial cascalho removed, it was some- 
times found that the bed rock was full of 
cracks and fissures containing diamonds, 
and so explosives were introduced, and 
the work continued far below the original 
bed of the river. Explosives, of course, are 
used sparingly, and only when the crow-bar 
and the great 501b. hammer fail to do the 
work. Once ina while, a disaster happens, 
but undeterred by this the work is continued 
if the diamonds are found in paying quantities. 

A modification of this wing dam and double 
channel system is adopted, where the number 
of men isless. In such case, a cofferdam is 
built of convenient size unwatered with buckets, 
and the cascalho extracted. Oftentimes it is 
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found. that the gravel is continued into the 
‘banks, and if so, it is followed and the cofferdam 
‘strengthened and added to, until occasionally 
the mine becomes a land working rather thana 
river one. Again it has been found, that 
where the river passes through a gorge into 
which the men can get, seams‘of cascalho 
sometimes exist in cracks and between beds of 
rock. These, too, are followed from the river, 
and become cave workings of a dangerous 
nature, because the men have to crawl into 
cracks and holes through which they have to 
squeeze their bodies, with the result that if 
any motion takes place their chance of escape 
without injury is limited, 

. Some time ago a company was formed to work 
a famous deep area in a river of considerable 
size with rapids immediately below the pool. 


The river was subject to great floods, and was. 


too deep and the pool too long to be dealt with 
in one season. Accordingly the plan of going 
to the bottom of the rapids and blasting a 
channel up stream was adopted, thus by drain- 
ing the pool to actual flow capacity to get at 
its contents. This is a work of considerable 
expense and time, and it is to be hoped that 
ample compensation may be the reward of the 
enterprise. 

The workings on the land are even more 
diversified than those in the rivers and streams. 
Generally speaking, these land workings re- 
ceive most attention during the wet season, 
when every one is driven from the stream and 
river diggings, and water is available. There 
are cases, however, where the water supply is 
sufficient to continue the dry diggings all the 
year round. Where this is the case they are 
kept going until exhausted. All over the fields 
signs of this class of work are in evidence, and 
indicate skill and perseverance of a high order, 
especially in conducting water from place 
to place. The methods are many. We 
will begin with the river bank. This is 
treated in a variety of ways. If the gravel is 
under cover, and water can be conducted to it, 
the man utilises it to wash away the cover and 
lay the cascalho bare. When this cannot be 
done, they have to set to and dig. When once 
the gravel, especially where the quantity is con- 
siderable, has been opened out it is dug up and 
generally treated in a ground sluice called a 
“canoa.” This is very much like that used in 
gold mining but not solong. The men throw 
in the gravel and one or more enter the 
‘‘canoa,’’ and with a hoe keep the gravel in 
a state of agitation, but ever in an upward 
direction—that is, against the stream. When 
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the gravel has been washed clean the large 
pebbles are removed and more gravel added 
until the reduced state of the gravel in the 
‘‘canoa’’ can no more be treated efficiently. 
The ‘‘ canoa ” is then cleaned, and the opera- 
tion repeated. The batea washing is the final 
stage, as usual. Where water is scarce the 
men sometimes screen the gravel and get out 
the larger stones, aud inthis way reduce it 
for treatment by the batea direct. It is, how- 
ever, evident, that where it is clayey and wet 
this cannot be done, and so the most has to be 
made of such water as exists. It is customary 
in such circumstances to dam up any small 
streams, and when there is enough “head” 
to wash a ‘‘canoa’’ the dam is broken and 
the water utilised. 

' Sometimes the cascalho is found at consider- 
able depth and under a bed of running sand. 
This is a difficult problem for a man without 
tools, pumps or other recognised appliances. 
A clever system of working has been evolved. 
To take an example: the surface soil, let us 
say, is 3 feet deep, followed by 11 feet of 
running sand—that is 15 feet to the cas- 
calho. It must be remembered that there 
is no timber for properly - made piles—it 
is too irregular for that. What is done 
is to open up a “cata” (a pond-like ex- 
cavation) of the required size. In the case 
given it would be 24 feet by 24 feet at least, 
and it might be more, depending upon the 
courage and skill, and also the number of men 
employed in the venture. When the sand is 
reached it is taken out from the centre until 
no more can be extracted without over-reaching 
on the banks. Poles are then driven in until 
they rest on the cascalho. These poles are 
put in as close as they can be put if timber is 
plentiful, and less close when it is scarce. To 
keep them in position, horizontal poles, cor- 
responding with a crib in ordinary mining, 
are put in just at the top of the sand. These 
poles are secured to hooked trees at inter- 
vals all around. To fix these trees they 
are, when felled, laid with their branches unre- 
moved in sloping narrow trenches, cut at right 
angles to the sides of the ‘‘cata.’’ At the 
end, away from the ‘‘ cata,’’ a round hole is 
dug to admit the branches of the tree, which is 
then covered up and puddled down. Thus it 
will be seen the branches cannot be drawn 
through the trench, and the crib is secure 
enough for the purpose. All this done, the 
work of excavating is again commenced as 
before, while a man is constantly at work pack- 
ing grass behind the poles. This filters the 
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water, and keeps back the sand, and so the 
work proceeds until the ‘‘cascalho”’ is reached. 
Naturally it can be understood that such work 
is only undertaken in recognised rich places. 
In one case the man who successfully carried 
out such a ‘‘cata’’ as here described, said he 
was amply rewarded for his labour, although he 
had lost a number of slaves owing to the pesti- 
ferous nature of the place in which the “ cata ” 
was made. 

Another system extensively adopted in work- 
ing the red hills of the Bahian fields is well 
worth recording. In this case a vertical face 
from the surface to the rock bed, and varying 
with the depth of the soil and sub-soil, from 
three feet, to as much as fifteen feet, was laid 
bare for a length of from twenty to fifty yards. 
Water was conducted aiong the base parallel 
with the face, to the working points, wherea 
slice was cut away and drawn into a ‘‘ canoa”’ 
formed in the decomposed clayey bed rock. 
This ‘‘ canoa ” was at right angles to the face 
and varied in length according to circum- 
stances, but an average of about twenty yards 
was usual. This ‘‘canoa’’ was used until 
the advancing slice reached beyond it, when 
another parallel one was constructed. The 
succeeding slices used the same ‘‘ canoas ’’ 
successively, so that asthe ground was worked 
they became longer and longer until the con- 
tour of the land forced them to be laid in 
another direction. The appearance of the 
place was that of a field of potatoes newly 
drilled. In the case in question the quantity of 
gravel was small, and the problem was to get 
rid of the earth quickly and cheaply, and still 
leave what gravel there was clean and easily 
examined. I must say that these old work- 
ings, extending over acres of land as they did, 
called forth my unqualified approval, the skill 
and energy employed, more especially as the 
water had been brought a long distance, de- 
noted a determination and enterprise that might 
well be imitated to-day. 

There is one other system; that is the rock 
workings, of which there are many. The one 
which I have in my mind occupied a hollow, 
which was, however, some thirty feet above 
the bed of the river, which curved round it like 
the rim of a new moon with the lower point 
some thirty or forty feet below the upper. 
Working from the direction left open the 
miners continued operations among the 
cracks in the rocks, and at the time of 
my visit the place had the appearance of 
a quarry some 200 feet in diameter, with 
the bottom covered with great house - like 
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blocks of sandstone lying at all angles and 
everywhere showing cavernous openings. The 
sandstone was soft, so that by using crowbar 
and hammer with wedges the miners were able 
to open up the cracks and fissures into irregular 
passages. Even horizontal layers of ‘‘cas- 
calho’’ were found and taken out in a similar 
manner, the rocks being kept up by under- 
pinning. By and by as the workings became 
deeper it occurred to some one to turn a portion 
of the river which would find its way to the 
stream lower down, while in passing it would 
wash the ‘‘cascalho’’ and carry off the resi- 
dues that could not be packed away, and in 
this manner relieve the miners of the great 
labour of carrying everything to the surface. 
The whole presented a weird and fear-inspiring 
picture. Nothing seemed secure ; the immense 
masses of rock lying loose were dimly seen 
hanging overhead with supports so slender 
that any movement might shake them from 
their equilibrium and bring about a general 
crush. That such had been the case 
time and again was clearly demonstrated 
by the level of the excavation—nothing 
had been taken away save the thin seams 
of ‘‘cascalho’’ and such chippings from 
the rocks as had been rendered necessary to 
follow the ‘‘ cascalho,’’ or make the varying 
passages through the workings; and yet the 
original surface was lowered some twenty feet 
or more. You can imagine the scene, but you 
must add the gurgling noise of the water, 
as it was broken up into numerous rivulets, in 
which the miners were working their ‘“ cas- 
calho’’ in more than semi-darkness, and its 
varying roar as it tumbled down some yawn- 
ing chasm, and passed underground to join 
the river again at a lower level. 


LAWS. 


These instances I have given show how 
venturesome the miners have in some in- 
stances becorne, and also how easy going the 
law is in reference to these same works. As 
far as my observations goa man can do very 
much as he pleases so long as he minds his own 
business. Each State has its own laws, but the 
above gives an indication of the general ten- 
dency. Of course in a case of a company work- 
ing things would no doubt be different and the 
authorities would make some regulations safe- 
guarding the lives of the men employed. In 
fact, when concessions are granted, a clause is 
inserted providing for fiscalisation of the work, 
but the management has itself to blame if this 
becomes irksome. 
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With reference to diamonds, the Federal 
Government imposes a 5 per cent. export duty, 
and this is the only tax the industry has to 
consider. In Minas Geraes the owners of 
land can work for diamonds on their own pro- 
perty, and in the rivers and streams that flow 
through it, provided they are not navigable, 
or they may delegate the work to others, 
irrespective of nationality. In the case of 
navigable rivers, the State retains the right to 
work them, or grant concessions. These con- 
‘cessions, where granted, are given in a liberal 
spirit, at the same time safeguarding the 
right of individual miners who have worked in 
them, when and where they pleased, for many 
years. Concessionaires cannot interfere with 
men, provided they do not encroach on the 
works of the concessionaire, or adopt orga- 
nised methods in their operations. This 
fatter privilege is reserved to the conces- 
sionaire alone for a period. generally of twenty 
to thirty years. The only tax imposed is a 
nominal one to cover the expense of Govern- 
ment supervision, this being done to encourage 
especially foreign capital. 

In the State of Bahia the diamonds and 
carbons belong to the State, and everyone, 
the owners of land and foreigners alike, must 
pay for the privilege of working. The only pri- 
vilege granted the owner is that he gets the 
preferential right to acquire the property at the 
price of the highest bid made at a public 
auction. If he works his own lands or allows 
others to work them under his working license 
he can claim no damage, whereas if others 
work on his land and do any damage he 1s paid 
for such damage, but on the diamond fields 
the land is often so poor that the damage 
that can be done is really nominal, so that 
the owners receive practically nothing for their 
lands and have the mortification of seeing 
the only wealth extracted which ‘it contains. 
This is a grievance that ought to be remedied 
in some way. In fact, some of the powerful 
families exercise such an influence over their 
land that it is wise for would-be workers to get 
their good will in addition to the Government 
authority, and one does not blame them. The 
mode of procedure is to select a piece of land 
within certain limits as to size regulated by 
law, erect beacons or note natural features 
such as can be recognised as indicating the 
boundaries. This claim is laid before the 
mining secretary for the district, who makes a 
public intimation that such land has been ap- 
plied for and that on a given day it will be sold 
by auction, to the highest bidder. The lowest 
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figure accepted is two reis per square metre 
for the first year, for all subsequent years it is 
50 per cent. more, when, as long as this is paid, 
the right cannot be taken away. There are 
also certain regulations as to the acquisition 
of concessional areas of a large size. 

This system seems to give satisfaction to the 
miners ; at least, I never heard of any friction, 
although cases cropped up where men worked 
on some neighbours’ land. These miners get 
a license by paying a small sum to mine or 
work where they like. Ifon land not rented, 
the miner is supposed to be prospecting, and 
is called a fiscadoro ; if he works on rented 
land, he is a garimpeiro. These latter seldom 
have lots in their own name, the rights gener- 
ally being held by landowners and merchants, 
who allow the garimpeiros to work on them by 
paying over a percentage of their funds. This 
is generally about 20 per cent., but there are 
exceptions and variations, for in many cases 
the holders of the lot may supply tools and 
food, and in that event they naturally receive a 
bigger percentage. Again, there are those 
who supervise their own work, and pay the 
men employed by the day irrespective of the 
diamonds found. 

No laws are in force with reference to the 
buying or selling of diamonds or carbons, so 
that no special protection exists against steal- 
ing. Indeed, it can easily be understood after 
reading these notes that the application of any 
låw of such a nature would be quite impossible. 
The diamonds are widely distributed, and the 
getting of them is open to any man who cares 
to undertake the labour, and so to call a man 
a thief who may possess a diamond would be 
futile and the charge unprovable. 

No doubt this fact has influenced foreign 
capital and deterred many from investing in 
the industry. But the difficulty is one which 
itis not beyond the wit of man to overcome. At 
present no one, not even the Government of 
the country, can help—it is essentially a case 
for private enterprise. What paper laws 
cannot do machinery can. What is required 
is an efficient diamond separator, some- 
thing which will automatically conduct the 
diamonds from the gravel to the safe 
without the workmen even so much as knowing 
that any have been found.: A machine which 
claims to all this is I believe in existence, but 
I do not know that any extensive experiments 
have been made with it—the limited work done 
with it, I understand, promises well. Let that 
machine be found and tested, but concurrently 
let the diamond fields of Brazil have one adver- 


128 


tisement. That the mining for gems is specu- 
lative goes without saying, but the gems are 
there in payable quantities and the natural 
difficulties can be overcome. The old exclu- 
sive spirit is passing away and every dond-fide 
enterprise meets with the hearty encourage- 
ment of the central authorities. These 
are facts known to the pioneers of the 
other industries of Brazil as well, and the 
Americans and Germans have taken full 
advantage of that knowledge, but we 
British seem content with the rather withered 


laurel crown of our shipping returns. 
To be mere carriers should not be the 
consummation of our ambitions. At one 
time we led the nations in Brazil. To-day 


we sit at the foot of the steps dreaming 
that the sun can never set. In Brazil, our 
word is still our bond, no other country com- 
mands the tribute so freely, our fathers’ past 
is our future—but we can grasp nothing if our 
hands are atrophied, and qur senses dead- 
ened in the sleep of self complacency. Brazil 
is waking up, and from us the choice has not 
yet been taken away, to awake with her. 


DISCUSSION. 


Mr. W. S. LOCKHART, in opening ‘the dis- 
cussion, tbought Brazil had a great future before 
it, because prospectors in that country had three 
strings to their bow, viz., diamonds, carbon, nd 
gold, and one of the three was bound to be found. 
He had examined a great many specimens of the 
alluvial deposits, and had never yet failed to find 
gold, in richer or poorer quantities, in them. He 
remembered one sample in which he found diamonds, 
and, on making a subsequent examination, he dis- 
covered an ounce of gold in tbe same deposit. Some 
of the districts were very rich in diamonds. A tra- 
veller had told him of a place, although he would not 
divulge its name, where there was a deep hole in the 
river, into which the natives put a long pole with 
some wax on the end of it, and it was almost invari- 
ably found that two or three diamonds were adher- 
ing to the wax when the pole was pulled up 
again. He had been much ‘interested in the author’s 
remarks with regard to the way the natives dived 
for diamonds, having seen it. done. A dam was 
usually made across the, river, a deep pool thus being 
formed, into which the natives dived, and when they 
reached the bottom they scraped as much gravel as 
they could into a little basket which they carried 
with them. They did not obtain a large quantity of 
gravel in that way, but it often proved to be exceed- 
ingly rich. The same method was adopted for ob- 
taining rubies in Burma. He understood the author 
to say that dredging had not been a success, but 
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personally he thought that if a dredge of a small 
capacity was used, so that the quantity of matérial 
dealt with could be thoroughly washed, diamonds- 
would be successfully secured. 


Mr. NoEL HEATON inquired whether the author 
could state why it was that Brazilian diamonds were- 


harder than any others, for which reason they were 


so much in demand for such purposes as glass cutting, 
where hardness was a very important quality. 


Mr. PEARSON, in reply to the question, said he 
could not give a positive answer, but he thought Mr.. 
Heaton was referring to carbons. Brazil was famous 
for its carbons, which, owing to their hardness and 
their lasting quality, were used in preference to any- 


thing else in the highest form of drilling. Carbons 


were not crystallised at all like diamonds, they were 


more like a piece of scoria from a furnace.* 


Mr. A. Hrrscu said that; in reference to ine 


dustrial diamonds, : the glazier diamonds were the 


same as the others. Brazilian diamonds were 
harder than any others, the Cape stones being soft on 
The carbons to which the 
author had alluded were quite different from the stones 
that were used for glazier purposes, and though they 
were not technically harder than a diamond tbey were 
tough because they were not brittle, not having the 
same crystallisation. 


Mr. T. W. Jones believed the hardest diamond 
known, at the present time, was the Australian 
diamond. Cutters would not make any bids for such 
stones, because they took so much longer to cut, 
and no advantage was gained in their brilliancy. He 
thought that was the reason the Australian diamond 
fields had not been developed to the extent they 
otherwise would have been. 


Mr. Ewen CaTTANACH said that, having lived in 
Brazil, he believed that it was the richest country in 
the world, not only from the agricultural, but from 
the mineral point of view. Although there were a 
few gold mines in existence there, many more would. 
be discovered if the country was properly prospectedi. 
If the capitalists of England knew more about the 
Bahian mines and the St. John del Rey mine, in~- 
stead of throwing their money away, in many Gases,, 
by sending it to other countries, they. would invest it. 
in Brazil. It made him exceedingly annoyed at. 
times to hear it suggested that the title deeds were 
not secure, because he knew that they were just as. 
safe as they were in England. 


' * Iregret that Mr. Heaton’s question was hot clearly heard 
or understood at the moment. The answer should have beem 
that as the Brazilian diamonds have been rolled about for 
untold ages, the weak parts have all been’ broken away, 
whereas the Cape stones, being fresh from the mines, have 
been subject to no such process, and hence any inherent 
weakness is still present, and becomes apparent on.a test 
being applied. = PEARSON. 
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Mr. ©. P. OGILVIE endorsed the author’s state- 
ment that Brazil was no longer the -fever-stricken 
country it once was, with swamps : and ‘“ Yellow- 
Jack.” When he first. visited Brazil twenty years 
ago he saw in the Port of Santos fifteen English 
ships without a living soul on board, all the crews 
having been swept away by “ Yellow Jack.” Soon 
after a crew arrived from Scotland to take home one 
of the ships, and every man was dead in less than 
three days. Since then the Germans had made the 
port one of the most healthy in Brazil. The sooner 
it was understood by English people that Brazil now 
possessed as good a climate as any country in the 
world, in which Europeans could’ live comfortably 
and make a living, the better it would be for its 
development. One of the most, valuable assets of 
Brazil was its enormous forests. from ‘which, he 
believed, when they were worked valuable medicines 


would be obtained which would be -of:the- greatest.. 


use to mankind. 


Mr. W. MorGAN said that having lived in the far 
interior of Brazil, and speaking with a wide know- 
ledge of the climatic conditions of the whole surface 
of the globe, he knew of no climate to beat it. He 
never experienced a hot night on the great plateau in 
Minas Geraes, while such heat as could not be worked 
in at mid-day was unknown. The country compared 
favourably with the best portions of South Africa. 
Neither the author nor any of the speakers - -had 
referred to the question of Jabour, which touched 
mining and most other pursuits. He was able to 
contradict the assertion frequently made that labour 
was not procurable in Brazil. Labour. might not be 


very easily obtained for great operations, but such 


labour as would enable the large production of 


diamonds or a_ reasonable production of gold 
was obtainable, as was instanced. ‘by the fact 
that the St. John del Rey, Company had 


worked well and uninterruptedly - for over fifty 
years. That company was a grand advertisement for 
Brazil, while Brazil had been a grand advertisement 
for the company also. The St. John del Rey mine 
was unique among the mines of the world, in that it 
was now being worked at a depth of a ‘mile, a feat 
which had not yet been accomplished c on the greatest 
deep levels of the Rand. The ore extracted from 
that great depth was paying ore ; and anyone who 
had the remotest, notion of. what mining, meant, knew 
that it must be a very fine gold mine indeed, if it paid 
for extracting ore from a mile depth, ‘hauling it to the 
surface, and crushing it by the expensive ` process 
which had to be used. Reverting to the subject of 
diamonds, he wished to ask the, author whether, 
in his opinion, if, reasonable capital and scien- 
tific methods were employed, the diamond fields 
of Diamantina and the other districts would pay; ; in 
other words, was it worth ‘while for English investors 
to put — their money into the diamond fields of 
Brazil ; P 
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Mr. JAMES HOWLESON said. he understood that 
diamonds were not found in Brazil in the ordinary’ 
geological formations, but were scattered bither and 
thither all over the country. It stood to reason that 
the main water coursés were the natural beds into- 
which the diamonds would find their way, and he- 
thought the best means of recovering them would be- 
by means of a small dredge which would work on the: 
bottom, fitted with Mr. Lockhart’s diamond saving. 
appliance. In his opinion a dredge which would treat" 
a small quantity would do remarkably well, especially 
if it could get down into the crevices and cut away” 
part of the bottom rock. 


The CHAIRMAN, in proposing a hearty vote of 
thanks to Mr. Pearson for his masterly paper, said it 
was gratifying to know that the old idea that Brazil,. 
from a. hygienic point of view, was one of the most: 
dangerous countries in the world, was gradually disr 
appearing, and would soon be a tale of the past. 


The vote of thanks having been carried unanimously, 


Mr. PEARSON, in reply, said he was perfectly con- 
fident there were many Jarge areas in Brazil where 
diamonds would pay handsomely. Of course, it was 
quite uncertain how many diamonds would be ob- 
tained in any particular area. With reference to the 
question of capital, he wished to utter the warning 
that if anyone went into Brazil with the idea of 
forming a company with £250,000 capital, with æ. 
Stock Exchange quotation and a, working capital of 
only £50,000 it would not pay; but if proper 
methods were adopted, he knew of many places 
where satisfactory results could be obtained. Up to- 
the present scientific appliances had not been used.. 
With regard to the question of the possibility of 
using a dredge, no ‘bucket or dredge that had ever- 
been invented would scrape up the rocky beds in the- 
rapid- -flowing ‘rivers, nor could it get into the- 
crevices. He’ had stated in his paper that the- 
men who went down to the beds of tbe river: 
followed the’ cracks for twenty feet and more- 
and obtained ‘diamonds, but no dredgé in 
existence could do it. Mr. Lockhart’s machine, in 
combination with ‘a dredge, would work very well. 
indeed under certain circumstances. In limited areas, 


-where there was a soft schistose ‘bottom, where the- 
dredge. would. scrapė.up everything. which could be 


treatéd by Lockhart’s machine, the whole of the con~ 
tents would be obtained ; but it would be like sowing 
the sands to erect a dredge, costing between‘ £8,000 
and £10,000, for the purpose of scooping out the 
surface stuff, which had been washed for 100 years, 
and had floated down the rivers from the washings 
above, and leave the virgin ground untouched. It 
would give a bad impression of the true wealth of the 
area that was being ‘worked. In places where there. 
were great quantities of stuff, different means suitable 
to the citcuthstances had to be applied., 
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THE GROUPING OF POPULATION 
GERMANY. 

Some very interesting and suggestive figures re- 
dating to the grouping of the population of Germany 
in the various trades and professions are to be found 
in Mr. Consul- General Schabach’s report on 
the trade of Berlin, (No. 4282, Annual Series). 
Between 1882 and 1895 the population of Germany 
increased from 45,222,113 to 51,770,284, that is to 
say by 14°48 per cent., while between 1895 and 1907 
it increased from 51,170,284 to 61,720,529, or as 
‘much aS 19°22 per cent., an average annual increase 
of about 830,000. These figures acquire additional 
‘significance as a gauge of the purchasing power of 
the population, when it is remembered that the 
‘Increase must be ascribed to a constant decrease in 
the death-rate rather than to an exceptionally rapid 
increase in the birth-rate. The increment in the case 
-of males was greater than that of females. Between 
1882 and 1895 the males increased -14°71 per cent., 
the females 14°26 ; between 1895 and 1907 the males 
increased 19°88 per cent., the females only 18°58 per 
cent. The significance of the increase in population 
in relation to the open market is shown by the follow- 
ing figures, which give the relative proportions of 
the earning population, their dependents, servants, 
-and persons of no occupation :— 


IN 


Engaged in profes- m ee eee 
sions, businesses, 
or trades............. 17,632,0c€ ... 20,770,875 ... 26,827,262 
Domestic servants. 1,324,924 ... 1,339,316 ... 1,264,755 
Dependents (fami- 
lies, &C.) vo. 24,910,695 1... 27,517,285 ... 30,223,429 
Persons of no occu- 
pation eseese 1,354 486 ... 2,142,808 ... 3,404,983 


It will be noted that the first and last show the 
greatest increase, the former having increased between 
1882 and 1895 by 17°80 per cent., and between 1895 
and 1907 by 29°16 per cent., while the number of 
persons of no occupation increased between 1882 
and 1895 by 58°20 per cent., and between 1895 
and 1907 by 58-90 per cent., that is to say, the in- 
crease is greatest in the groups which possess the 
greatest purchasing power. Especially noteworthy 
is the increase in the number of persons without 
occupation, consisting almost exclusively of persons 
living on their own means, or on annuities or pensions. 
These figures present a striking picture of the in- 
creased prosperity of the population of Germany, as 
well as of the beneficial operation of the German in- 
firmity and old-age pension laws. The number of 
domestic servants has actually decreased, bearing em- 
phatic testimony to the strong disinclination of the 
female population—who furnish the chief contingent 
in this group—to enter domestic service. Women in 
Germany are turning more and more to occupations 
which allow them a greater degree of personal liberty. 
The following figures show the great increase in the 
number of women earning their own livelihood. 
The earning population engaged in trades, businesses, 
or professions (other than domestic servants) were 
made up as follows :— 
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Men. Women. 
1882. eevee 13,372,905 .... 4,259,103 
1895 eseese 15,506,482 .... 5,264,393 
IQO7) ....22.+ 18,583,804 .... 8,243,498 


The rate of increase for men was 15°95 per cent. 
from 1882 to 1895, and 19°85 per cent. from 1895 to 
1907. In the case of women the increases are 23°60 
per cent. between 1882 and 1895, and 56°59 per cent. 
beween 1895 and 1907. These statistics demonstrate 
what a large proportion of the population of Germany 
have ceased to be mere consumers, and have began 
to take part in the production of wealth, but in 
estimating the significance of these facts it must not 
be forgotten that part of the wage-earning female 
population underbid their more highly-paid male 
rivals, and, especially in times of economic depression, 
prove dangerous competitors. 


A NEW METHOD OF LACQUERING. 


A new method has recently been adopted in 
Germany for lacquering brass bedsteads, for which it 
is claimed a greater degree of permanency and eco- 
nomy has been attained. Formerly the method was 
to heat the brass tubes in an oven, and then apply the 
lacquer. In the new method the tubes are placed on 
a lathe, and adjusted and turned’ by hand or other 
power. The main point is that the tubes while 
rotating are heated electrically, and the heating can 
be regulated as desired. The lacquer is applied while 
the tube is rotating, and in this way several layers of 
lacquer can be applied in a short time, as the elec- 
trically-charged tube dries the lacquer almost as fast 
as applied. Formerly a composition of shellac and 
spirits made from rye was used. The tubes are 
usually thin, and possess a large surface for heating 
purposes in proportion to their volume, so that 
they only retain the heat a short time and rapidly 
cool off. In the old method, according to the 
American Consul at Chemnitz, the tubes were heated 
in an oven, they had to be quickly taken out, and the 
lacquer applied, then again placed in the oven, re- 
maining there for ten to thirty minutes, and then 
another coating was applied. It was important after 
the first coating had been applied to see that no 
alcohol remained on the lacquered part, so that it 
would not soften the next application. By the quick 
evaporation of the alcohol the warm tubes soon became 
cool, and had to be reheated before a new coating 
could be applied. In consequence the lacquerer must 
work rapidly, and even then the coating may be defec- 
tive; and this method required from three to six coat- 
ings of lacquer, with the corresponding number of 
reheatings. The time required for finishing a brass 
tube was from one to one and a-half hours, depending 
on the length and size of the tube, and the number 
of coatings desired. Other methods in use also 
possess many drawbacks. The new method requires 
only-a minute for giving a tube several coats of 
lacquer, since the heating and lacquering form only 
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one continuous process, and no cooling or re-heating 
is required. In other words the cooling of the tubes, 
caused by the evaporation of the alcohol, is counter- 
balanced by the electric heating of the tubes during 
the process of lacquering. A steady, even heat can 
be maintained in the current flowing through the 
tube in spite of the cooling effect of the evaporating 
alcohol. By this new method the tubes do not have 
to be heated above a temperature of 288° Fahrenheit, 
so that there is no waste of heat, as is the case-in re- 
heating in the oven. Another advantage is that the 
colour of the lacquer does not suffer on account of 
the super-heating, asin the old method. The economy 
in space is also an important factor to be considered, 
as the ovens and working tables requixed much space. 
Now the tube is simply adjusted to the lathe and the 
current turned on; then all dust that may may have 
accumulated during the heating is wiped off, the tube 
rotated, the lacquer applied, and the finished tube 
removed and placed in a rack, the entire process re- 
quiring from forty-five seconds to two minutes. 


ARTS AND CRAFTS. 


Arts and Crafts in Egypt. —To speak of 
Egyptian arts and crafts is to conjure up visions of 
picturesquely garbed natives sitting in the bazaars 
of Cairo, or of the smaller towns of the Delta, or of 
Upper Egypt, peacefully and placidly pursuing their 
callings—whether as jewellers, brassworkers, wood- 
workers, weavers, tentmakers, or whatever it may be 
—following the old traditions of workmanship and 
working with an absence of that spirit of commer- 
cialism which we hear so much about as the bane 
of modern craftsmanship, and which, at its worst, is 
certainly in direct antagonism to all true art. Perhaps 
at the first glance, such a picture does not seem so 
remote from actual fact. ‘The bazaars, of course, 
still exist and still flourish, and a goad deal of the 
work that is done and sold in them is traditional 
enough and primitive enough to satisfy the most 
bigoted opponent of modern methods. But that, 
after all, is only one side of the picture. It is true 
that, for instance, the brassworkers in the bazaars at 
Cairo, work with simple tools in a primitive sort of 
way, but it cannot be said that a large proportion of 
the wares they produce are technically (let alone 
artistically) works of art. Only too often the work 
is a quite unintelligent repetition of what has 
been done before, quite carelessly carried out, with 
no more attention to workmanship than is absolutely 
necessary. Again, we are all familiar with the 
brightly - coloured geometric pattern work of the 
Oriental tent makers—a kind of appliqué work in 
cotton, with a peculiar technique of its own. The 
trade still flourishes, it is true, in Cairo, and it 1s 
surprising to see the rapidity with which the men 
and boys execute intricate work, holding it in their 
hands; but the stitching of it would too often dis- 
grace an East-end slop worker, whilst the older work 
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of the kind which remains to us is quite sufficiently 
well sewn for the purpose. 

Of course, in Cairo at least, the bazaars do not by 
any means cover the work that is being done. There 
are large shops which not only employ a number of 
workmen, but train them in the way they should 
work, and some of these shops turn out work of great: 
technical perfection. Much of the brass-work and 
mushrabiya work to be seen in these workshops is 
extremely well executed, whilst many of the restora 
tions lately finished or still in progress in the more 
important mosques go to prove that in the inlay and 
mushrabiya work trades at least there is a consider-- 
able body of really skilled workers. The workman- 
ship of some of the small carved ivory plaques in the 
recently mended portions of some of the mambars, 
or pulpits, is very delicate and fine. But this, after 
all, is neither more nor less than trade work, and 
to talk of it as the spontaneous expression of 
native taste would be sheer nonsense. A great 
deal of it is a quite mechanical and lifeless imi- 
tation of old work, and it is probably this which 
accounts for the fact that, though a great deal 
of the modern wood and ivory work is technically 
more perfect than the old, it is somehow lacking in 
the quality which gave its charm to medizval work 
and fails altogether to move us as that does. 

Not only is it common enough to find that tra- 
ditional art degenerates, but we have at the present 
time to remember that the days when the Eastern 
hordes poured into Europe are long passed, and that 
to-day the tables are turned, andit is the West which 
invades the East; if less brutally than the barbarians 
of old still no less effectually by way of commerce. 
It is really appalling in the bazaars of Egypt to see 
how, side by side with the native and other Oriental 
products, European goods of the most hideous and 
shoddy description are being offered for sale and 
apparently eagerly bought. There is no longer a 
question of whether it is right or wrong to upset 
native taste—it would seem that in some respects it 
is already pretty thoroughly demoralized, and the 
problem is how best to help it. It must be remem- 
bered, also, that with the improvements in means of 
irrigation which have taken place in recent years 
Egypt is growing increasingly fertile, and her crops 
can be relied upon with even greater certainty than 
before. Her output of cotton is now really con- 
siderable, and she is no longer content to work up 
some part of her raw material in hand looms and 
export all the rest. 


Technical Teaching in Egypt.—In short, the 
arts and crafts of Egypt are no longer in a state when 
they can be left to take care of themselves with any 
certainty of their going in the right direction, It 
remains to be seen what has been done, and what 
is now being done to help them in the way they 
should go. In the past, so far as Government at 
least has been concerned, there has been practically 
nothing. It is true that some ten years or SO ago, 
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the students at the Government technical school at 
Bulak were given a certain amount of instruction 
in decorative painting, and in mushrabiya work, and 
that, at any rate, in this last craft, they turned out 
some very creditable work—but as this teaching was 
given to students who were being trained to take 
positions in engineering works, it was neither more 
mor less than waste of time, and was very wisely dis- 
continued some years back. 

With this exception, the question of training in 
‘art and craftsmanship was for many years left severely 
alone—whether because no one thought of it, or 
‘because, owing to the difficulties of Egyptian finance, 
-and the impossibility of getting money for this very 
‘necessary branch of education, does not very much 
matter. But within the last two or three years, the 
‘subject has not only received consideration, but has 
‘been quite vigorously taken up by the Depart- 
ment of Agriculture and Technical Education. The 
name of the department into whose hands the 
duty of fostering the arts and crafts of Egypt 
has fallen is hardly suggestive of any great know- 
ledge of, or care for, art, but it is to be hoped, 
at any rate, that the people who are responsible are 
personally better qualified for dealing with their task 
‘than their official designation would suggest. At all 
events things are moving. There has been some 
.craft teaching going on in a few of the more im- 
‘portant towns, and classes are now being started in 
-others. Further, this year a trained English art 
master, specially qualified to deal with pottery and 
weaving design, has been brought out to Cairo, and 
“is already at work at the Bulak Technical School, 
not teaching the mechanics of the future bow to do 
:art woodwork, but training a small class of special 
-students, who will devote the whole of their time in 
‘the school to the study of art and craftsmanship. 
“The whole thing so far is only in the nature of a 
trather tentative experiment, but it is hoped that 
‘the pupils who are now beginning their course will 
‘be fit to go out as properly qualified craft teachers 
¿to the towns in the provinces. 
= It would seem that the organisers of the under- 
‘taking had been well advised to make weaving and 
. pottery making—both of them necessary crafts, prac- 
tised all over Egypt, but for which the country is not 
- specially noted—the starting point of their technical 
„art instruction. What is being done in these direc- 
tions ought easily to be bettered without in any way 

. clashing with native traditions. In crafts where the 
‘native workmen were more highly skilled there would 
~be far more danger of a collision between Eastern and 
‘Western ideals which might have disastrous results so 
far as art was concerned. Moreover it is far better, 
now-a-days at all events, that technical art teaching 
-should start with the idea of improving the simple 
.things needed by peasants and rich folks alike than 
with that of training ʻa small number of workmen to 
-do beautiful things which only the very few can afford 
«to buy. 

It is, of course, far too soon to say whether the 
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efforts now being made in Egypt will or will not be 
crowned with success. What does seem clear is that 
their success or failure will depend mainly on the spirit 
in which they are carried out. If the object of those 
responsible for the training of the future Egyptian art 
teachers is to imbue their students with the Western 
spirit and to teach them to work on European lines 
and to copy English or other European models, they 
may turn out technically competent men, but they 
can hardly expect to‘produce artists. If, on the other 
hand, they are content to do what educationalists at 
home are for the moment so very fond of talking 
about, and to try (instead of grafting some current 
phrase of Western art on to a people which has for 
centuries been brought up in the traditions of Arab 
art and has behind it a still more wonderful artistic 
heritage) to encourage their students to follow their 
own native bent and to raise their ideals of art and 
workmanship without changing their character, there 
is every reason to hope that in art as in other things 
Egypt may have much for which to thank Great 
Britain. 


OBITUARY. 


Lupwic Mownp, F.R.S., Ph.D., F.L.C., F.C.S. 
—Dr. Ludwig ‘Mond died on the 11th inst. at his 
residence, ‘‘The Poplars,” Avenue-road, Regent’s- 
park. Born at Cassel, in Germany, in 1839, Dr. 
Mond was educated at the Polytechnic School of his 
native town, and at the Universities of Marburg and 
Heidelberg. Coming to England in 1862, he was 
engaged in the Leblanc soda industry, and intro- 
duced his system for recovering sulphur from alkali 
waste. In 1873 he entered into partnership with 
Mr. (afterwards Sir) John T. Brunner and established 
at Winnington, Northwich, Cheshire, the well-known 
firm of Messrs. Brunner, Mond and Co., Ltd., for 
the manufacture of ammonia soda by the Solvay 
process, which was greatly improved by Dr. Mond. 
He made and patented a number of inventions of 
great scientific and commercial importance, among 
which may be mentioned a process for the manufac- 
ture of chlorine in conjunction with the ammonia soda 
process ; anew process for manufacturing pure nickel, 
based upon the formation of nickel carbonyl ; and a 
new form of gas battery. But Dr. Mond was not 
only a brilliant and successful investigator himself, 
he was also a munificent benefactor of scientific re- 
search. -In 1896 he founded and endowed the Davy- 
Faraday Research Laboratory of the Royal Institu- 
tion, and it was through his generosity that the Royal 
Society, of which he was elected a Fellow in 1891, 
was enabled to bring out their international catalogue 
of scientific papers. Dr. Mond received many honours 
in recognition of his attainments. He was a member 
of the Accademia dei Lincei, of Rome; Vice-Pre- 
sident of the Royal Institution; President of the 
Society of Chemical Industry in 1889, and of the 


December 17, 1909. 


Chemical Section of the British Association in 1896. 
He also received honorary degrees from the Univer- 
sities of Padua, Heidelberg, Victoria, and Oxford; 
and he was elected a member of the Athenaeum 
Club, under Rule II., in 1898. He became a Life 
Member of the Society of Arts in 1883. . 


PROFESSOR CHARLES GRAHAM, D.Sc. — The 
death occurred on the 13th ult. of Dr. Charles 
‘Graham, formerly professor of chemical technology 
at University College, London, in the seventy-fifth 
year of his age. Dr. Graham was a vice-president ot 
the Institute of Chemistry in the period 1882-4. and 
served for several years on the council. He joined 
the Society of Arts in 1874, where he delivered two 
very important courses of Cantor Lectures, the first 
-n ‘“‘ The Chemistry of Brewing,’’ in 1874, the second 
on ‘‘ The Chemistry of Bread-making,’’ in 1879. He 
was much interested in the work of the Society, fre- 
quently taking part in the discussions, and occupying 
the chair on more than one occasion. 


BENJAMIN MINORS WOOLLAN.—Alderman B. M. 
Woollan died on the 6th instant, at his residence, 
Sherwood-park, Tunbridge Wells, in his 53rd year. 
He took a keen interest in municipal affairs, and he 
served as Mayor of Tunbridge Wells for two years. 
He was elected a member of ‘the Society of Arts in 
1898. 


JOHN MACKRELL.—Mr. John Mackrell, one of 
the oldest solicitors on the roll, died on the 11th inst., 
at his residence, High Trees, Clapham Common, at 
the age of 85. Admitted in 1845, he shortly after- 
wards entered into partnership with the late 
Mr. Millard, then Clerk to the Cordwainers’ Com- 
pany, of which Mr. Mackrell ultimately became 
Master in 1897-8. He acted as solicitor in England 
to the Governments of New Zealand and New South 
‘Wales, and it was he who first drew attention to the 
benefits which would result if Colonial Government 
Loans were raised by the issue of inscribed stock ; 
and he was mainly instrumental, in conjunction with 
Sir Julius Vogel, then Premier of New Zealand, and 
the Colonial Secretary, in securing the passage ot 
the Colonial Stock Act. Mr. Mackrell was much 
interested in legal education, and he endowed the 
<‘ John Mackrell Prize,” awarded at the final exami- 
nation of articled clerks. He joined the Society of 
Arts in 1906. 


— 


NOTES ON BOOKS. 


THE MAKING oF SPECIES. By Douglas Dewar and 
Frank Finn. London: John Lane. 7s. 6d. 

- net. 
It requires a certain boldness on the part of any 
zoologist to attack the theory of evolution, and any 
discussion of the question would be rather foreign to 
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the usual objects of this Journal. One of the authors 
of this book is already favourably known to members 
of the Society from the interesting paper on ‘‘ The 
Birds of India,” which he read here last Session. 
Without criticising the work, which contains much 
that is well deserving the attention of professed zoolo- 
gists, it may be pointed out tkat the authors are 
hardly justified in treating the authorities with whose 
work they find fault as if they were all what may be 
called ‘cabinet ’’ rather than ‘‘field”’ naturalists. 
Many, if not all, of them are well known as earnest 
Students of science, who entirely comply with the 
conditions set out in the authors’ own words, when 
they ‘‘insist upon the fact that the leaders of bio- 
logical science must of necessity be those naturalists 
who go to the tropics and other parts of the earth 
where nature can be studied under the most favour- 
able conditions, and those who conduct scientific 
breeding experiments.” To treat leading English - 
zoologists as professors whose studies have been con- 
fined to tne contents of museums is hardly fair.’ No 
doubt the theory of mimicry has been carried rather 
far, and probably some of its advocates have been 
inclined to attribute to it results for which it can 
hardly be held responsible. But this does not justify 
the somewhat wholesale ‘attack upon it made by the 
authors, nor do our greatest naturalists, any more 
than Darwin himself, believe that natural selection 
has been the exclusive means of modification. Still, 
all contributions to the discussion of the subject may 
be welcomed, and certainly those who have spent 
many years abroad, and have devoted their time to 
the careful observation of birds and animals, are in a 
position to contribute many observations which are 
well worthy of consideration, whether or no they 
may coincide with, or corroborate, the conclusions of 
theory. 
THE SWING OF THE PENDULUM. 
Times Book Club. Is. net. 


The object of this little pamphlet, which is in 
no sense a party tract,. is to illustrate by means of 
maps,. how the swing of the political pendulum 
affected the distribution of parties at each election 
since the passing of the First Reform Bill in 1832. 
In a brief skeleton history, the editors have traced, 
without comment, the trend of legislation since that 
date, and have also chronicled the principal non- 
political events which, in their opinion, were most 
significant of the times. A simple, but ingenious, 
diagram on the cover shows, at a glance, the state 
of political parties at any time during the period under 
review. 


London: 


CO-ORDINATE GEOMETRY APPLIED TO LAND SUR- 
VEYING. By Woodford Pilkington, M.Inst.C.E. 
London: E. and F. N. Spon, Ltd. 1s. 6d. net. 


In the Dominion of Canada land is surveyed 
“ astronomically,’’ and is set out in squares of a mile ; 
but in this country, as at the Cape of Good Hope, 
where the author is a Government Land Inspector, it 
surveyed by triangulation and not in squares. The 
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examiner of diagrams has therefore to calculate from 
the numerical data required in each diagram the 


co-ordinates of the points or angles of intersection.. 


The importance of obtaining accurate results in the 
task of land surveying is, of course, very great, and 
examiners should find this little volume of great 
assistance, for it sets forth the most modern methods 
with lucidity and conciseness. 


MODERN PHOTOGRAPHY FOR AMATEURS. By J. 
Eaton Fearn, London: L. Upcott Gill. Is. net. 


This, the sixth edition of a useful little handbook, 
has been revised and edited by Mr. C. Welborne 
Piper, the previous edition having been similarly 
dealt with by Mr. J. McIntosh, the Secretary of 
the Royal Photographic Society. It seems to con- 
tain just the sort of information which a photographic 
amateur requires, though perhaps a little more 
attention might have been given to films and to the 
latest advances in mechanical or automatic develop- 
ment. The bulk of amateurs, especially non-scientific 
amateurs, use films, and to dismiss their treatment 
in three pages is a rather summary way of treating 
the subject. The book would be all the better if it 
went more fully into the theory and practice of time 
and mechanical development. 


GENERAL NOTES. 


COACH-BUILDING PRIZES.—The Worshipful Com- 
pany of Coach Makers and Coach-harness Makers of 
London offer the following prizes for competition 
among British subjects engaged in coach and coach- 
harness making, motor-body making, and members 
of drawing and technical classes in connection with 
such trades, resident in the United Kingdom of 
Great Britain and Ireland: — Competition No. 1 
(open to all)—The Master, Lieut.-Colonel Arthur 
Felton Mulliner, V.D., J.P., offers £10 10s., and 
the Company £5 5s. and their silver and bronze 
medals, for a full-sized working drawing—centre 
sectional interior view only—of a double or vis-à-vis 
D-fronted landaulet motor carriage body (with up- 
holstery), to seat six persons, and complete with fixed 
canopy over driver’s seat, opening glass windshield 
over dash, and patent hood folded back, and showing 
position of hind wing and wheel (the D-front to be 
not less than 8 inches and the door not less than 24 
inches); designed for any known type of motor 
chassis, and of not more than 10 feet 6 inches wheel 
base; chassis not required; in pencil on paper, II 
feet by 7 feet. Any original improvements will re- 
ceive high marks. Ist prize, the Company’s silver 
medal and £10 10s.; 2nd prize, the Company’s 
bronze medal and £5 5s. Competition No. 2 (open 
to all)—For a set of four scale drawings—viz., side, 
sectional, rear and plan views—of a straight-sided 
open touring motor carriage body (without upholstery), 
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with shielded dash and high side doors, to seat two 
persons on the front and rear seats respectively ; de- 
signed for and mounted on to any known type of 
motor chassis, and of not more than 9 feet 6 inches 
wheel base; scale one inch to the foot; in ink, on 
paper 40 inches by 27 inches. Any original improve- 
ments will receive high marks. 1st prize, the Com- 
pany’s bronze medal and £5 5s.; 2nd prize, £3 3s. 
Competition No. 3 (open to journeymen harness 
makers)—For the best pair of patent leather straight 
carriage pads, brass or silver-plated furniture; no 
crests or. monograms on the pads, and with patent 
leather outsides; all to be the work of one man. It is 
suggested that harness-making firms might assist by 
allowing competitors to effect this work where they 
are employed. Ist prize, the Company’s bronze meda? 
and £4 4s.; 2nd prize, £3 3s. Competition No. 4 
(open to coach smiths)—For practical ironwork, of a 
folding, collapsible or sliding luggage grid, suitable 
for attachment to the back of any form of motor 
carriage ; finished, but unpainted. Any original im- 
provements will receive high marks. It is suggested 
that carriage-making firms might assist by allowing 
competitors to effect this work where they are em- 
ployed. Ist prize, £4 4s.; second prize, £2 2s. 
Competition No. 5 (open to youths under 21)—For a | 
set of three scale drawings, viz., side, front, and plan 
views, of a front seat, size about 48 inches by 24 
inches, suitable for any type of motor carriage body, 
complete with back (either square or round-cornered), 
either wholly or partly of wood or metal, with mould- 
ings and upholstered ; scale three inches to the foot, 
in pencil, on paper 36 inches by 24 inches. Ist prize, 
43 38-; 2nd prize, £2 2s.; 3rd prize, £1 1s. Each 
of the above prizes will be accompanied by the 
certificate of the Company. 


MEETINGS OF THE SOCIETY. 
JUVENILE LECTURES. 


HAROLD B. D1xon, M.A., F.R.S., Pro- 
fessor of Chemistry in the University of 
Manchester, ‘‘ The Chemistry of Flame.” 
Two lectures. 


LECTURE I.—JANUARY 5.—Old ideas about fire 
and flame—How chemists found out that air was 
necessary for fire, and that one portion of the air was 
used up in burning—The properties of oxygen—The 
burning of hydrogen and of carbon—How flame gives 
light. 


LECTURE II.— JANUARY 12.— What happens 
when air is mixed with gas that is burning— Davy’s 
experiments on flame—The passage of flame through 
an explosive mixture of gases—The incandescent 
bummer. 


The lectures will be illustrated by experiments. 
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All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


NOTICES. 


CANTOR LECTURES ON AERONAUTICS. 

On Monday evening, the “2oth inst., Mr. 
CHARLES CYRIL TURNER delivered the fourth 
and last lecture of his course on ‘‘ Aero- 
nautics.”’ : | 

A vote of thanks to Mr. Turner for his course 
was carried unanimously, on the motion of the 
CHAIRMAN. 


JUVENILE LECTURES. 


The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January 5th and 12th, 
at 5 o'clock, by HAROLD B.: Drxon, M.A., 
F.R.S., Professor of Chemistryinthe University 
of Manchester, on ‘‘ The Chemistry of Flame.” 
The syllabus will be found on p. 172. 

Each Member is entitled to a ticket -admit- 
ting two children and an adult. 

A sufficient number of tickets to fill the 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the: course 
are requested to apply for them at once. 


' FOTHERGILL PRIZE FOR LIFE-SAVING 
APPARATUS. 
In June, 1907, the Council of the Royal 


Society of Arts offered, under the Fothergill 


Trust, a Gold Medal, or a Prize of Twenty 
Pounds, for the best portable apparatus or 
appliance for enabling men to undertake 
rescue work in mines, or other places where 
the air is noxious. In response to this offer 
a certain number of answers were received. 

The Council had hoped to be able to make 
practical tests of the apparatus submitted, but 
the facilities which they had expected to 
obtain for the purpose were unfortunately not 
immediately available, and consequently the 
proposed trials had to be postponed. 

The Council are now informed that facilities 


for carrying out tests will shortly be available ; 
but so long a time has elapsed since the original 
offer that some inventors who notified their in- 
tention of competing have already made con- 
siderable alterations and improvements in their 


- apparatus, and applications have also been 


received from other inventors, whom the Council 
would regret to exclude from the competition. 


- After careful consideration of the circum- 


stances, and having regard to the fact that 
the right was reserved of extending the time of 
sending in, the Council have decided to cancel 
the original offer and to accept for competition 
any apparatus which may.be submitted not 
later than 31st March, 1910. 

The following are the terms of the offer now 
made :— 

In the award of the Medal regard will be 
had, firstly, to excellence of design and con- 
trivance, and, secondly, to excellence of manu- 
facture. Credit will be given to such parts of 
the apparatus as are the invention of the 
exhibitor; the object being also to distinguish 
the apparatus which gives the best promise of 
being practically useful. 

Inventors intending to compete should send 
in a notice of their intention together with a 
full description of their inventions not later 
than 31st March, 1910, to the Secretary of the 
Royal Society of Arts, John-street, Adelphi, 
London, W.C., and in cases in which the 
apparatus has been put into actual use, the 
experience of such use should be given, and 
the special points of merit of the apparatus 
indicated. 

Notice will subsequently be sent to those 
competitors, whose apparatus the judges may 
desire to test, together with an indication of 
the tests, of the manner in which the tests will 
be conducted, and the place where the tests 
will be made. . | 

Competitors intending to patent thejr inven- 


tions should be careful to obtain protection, as 


the Council of the Society cannot undertake 
any responsibility as regards the secrecy of 
the whole, or of any part, of an invention sub- 
mitted to them, | 


The Prize will be awarded on the report of 
judges appointed by the Council. 

The Competition is not limited to British 
subjects. 

The Council reserve to themselves the right 
of withholding the Prize, of extending the time 
for sending in, or of awarding a smaller Prize 
or smaller Prizes. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


Thursday afternoon, December ọth ; 
CHARLES M. Rivaz, K.C.S.I., in the chair. 


The CHAIRMAN, in introducing the author, said 
that Sir James Wilson was a distinguished member 
of the Indian Civil Service who had spent the greater 
part of his long service in the Province which formed 
the subject of the paper., Sir James had held 
appointments in different parts of the Punjab which 
had brought him into very friendly and intimate 
relations with the people. He had made a special 
study of the local and tribal customs of the agricul- 
tural classes in the districts where he had served, and, 
therefore, was eminently qualified to give an account 
of the Punjab and its people. 


The paper read was :— 


THE PUNJAB. 
By SIR JAMES WILSON, K.C.S.I. 


It is no easy task to compress all one would 
like to say about the Punjab into the short 
space of one hour, and I have had to resist 
the temptation to dilate upon many subjects, 
in themselves of great interest. I might have 
described the early history of the country; the 
successive swarms of Aryan invaders who 
poured into it from the north-west; their 
settling in the plains of Northern India; 
the gradual development of their marvellous 
system of religion, philosophy, and caste; 
the inroads made, all from the same north- west 
direction, by the Greeks under Alexander the 
Great, and by fierce Mohammedan warriors 
under Mahmud of Ghazni, Taimur the Lame, 
Babar the Moghul, Nadir Shah the Persian, 
and Ahmad Shah the Afghan ; the rise of the 
Sikhs, and the consolidation of their power 
under the great Maharaja, Ranjit Singh ; its 
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his strong hand was removed 
by death ; the confusion which followed; the 
invasion by the Sikh army of British territory ; 


the well-fought battles, which taught both 


sides to admire and respect each other, and 


ended in the annexation of the Punjab to the 
British Empire, sixty years ago. I might have 
told of the Mutiny of the Bengal Army in 1857, 
and of the splendid way in which the Sikhs 
and Mohammedans of the Punjab rallied to 
the support of the British Government, and 
helped to save India from anarchy and rapine. 
Suffice it to say that, when we look back 
on the history of the last,three thousand 
years, we see @ succession of invasions of 
the Punjab plains by brave but cruel maraud- 
ing hordes, who carried fire and sword among 
the peaceful towns and villages, slaughtering, 
plundering, and burning without mercy; and 
although there were intervals of comparative 
rest, never, not even under the rule of the 
early Moghul Emperors of Delhi, was the 
country so secure, both against invasion from 
without and against internal disorder, as it 
has been during the last half-century. 

I have no time to tell you of the great 
Englishmen who, inspired by the genius of 
Lord Dalhousie, laid broad and deep the 
foundations of British rule, and in a sur- 
prisingly short space of time gained the trust 
and loyalty of a warlike people; or who have 
since governed the Province wisely and well. 
I may, however, be allowed to mention one of 
the greatest of them, Sir Denzil Ibbetson, 
whose recent loss we all deplore— especially 
in the Punjab, where he spent most of his 
service, and to whose interests he was always 
devoted. We who had the privilege of knowing 
him conceived the warmest admiration for his 
powerful intellect, his far-seeing statesman- 
ship, his strength of character, his high sense 
of honour and justice,-and his sympathetic 
kindliness of heart. He was one of the best 
and noblest of the many good men whom 
Britain has sent-out to rule her Indian Empire. 
It has been said that no man is indispensable : 
but India could ill spare Sir Denzil Ibbetson. 

I can perhaps best employ the time at my 
disposal by asking you to consider the most 
important question of all, namely, what is the 
present condition of the mass of the popula- 
tion, how far have they benefited from British 
rule, and how has Britain discharged her trust 
for the welfare of these millions of human 
beings ? It is well to remember that all power 
in India is derived from the King and Parlia- 
ment of this country, and that the ultimate 
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responsibility for the good government of the 
Empire, therefore, rests mainly with the seven 
million voters ofthe United Kingdom. Officials 
come and go, and each ın his time has great 
personal influence for good or ill over the 
people committed to his charge; but the acts 
of any individual official, however powerful, 
are of little consequence when compared with 
the general spirit and purpose which pervade 
the system of administration, and with the 
broad results of that system on the welfare of 
the people as a whole. 


THE GOVERNMENT. 


The aim of the British Government in the 
Punjab, as in the rest of India, has always 
been to maintain order, to repress violence 
and fraud, to render person and property 
secure, to do justice to all, to aid the poor, the 
weak, and the unfortunate, and to confirm to 
every man his individual liberty of action with 
as few restrictions as possible ; and the laws 
have been carefully framed with this object in 
the light of past experience. The officials, 
both European and Indian, who are imme- 
diately responsible for the administration of 
these laws are animated by a similar 
spirit. It is often not fully realised how 
many of them are Indians, and how large 
a proportion of the powers and duties of 
governing have been entrusted to men 
drawn from the people of the province 
itself. When I first entered the service, 34 
years ago (more than half-way back to annexa- 
tion) the number of men exercising judicial 
powers, as magistrates or judges, was under 
500, and of those only 320 were Indians; and 
no Indian held a higher post than that of 
assistant to a deputy commissioner or dis- 
trict judge. Now there are about 1,000 men 
invested with criminal, civil and administra- 
tive powers, and of these about 800 are Indians, 
260 of them being non-official honorary magis- 
trates; and all the subordinate officials, in- 
cluding, for instance, all but 100 of the 20,000 
police, practically the whole of the numerous 
clerks, and all the 8,000 village accountants, 
are Indians. Of the 29 officials holding the 
position of district judge 22 are Indians; of 
the 250 assistants at headquarters of districts 
150 are Indians ; there are four Indian deputy 
commissioners or settlement officers, two 
Indian divisional judges, and generally two 
Indian judges of the Chief Court, the highest 
court of criminal and civil jurisdiction; and 
four of the nine members who have hitherto 
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composed the Legislative Council of the Pro- 
vince have usually been Indians. So too inthe 
specialised branches, such as the Public 
Works, Medical, Educational, and Forest 
Departments, which now exercise many of the 
functions of governing. While the control 
and supervision are mainly in the hands of 
European officials, and the spirit and cha- 
racter of the administration are distinctly 
British, almost all the subordinate officials are 
everywhere Indians. In all departments the 
continuous tendency has for many years been 
to entrust more and more authority to natives 
of the Province, carefully selected, thoroughly 
trained under European supervision, and 
proved by experience to be fit to exercise 
power under the State without danger 
to the interests of the masses of the people. 
I am glad to be able to testify that, although 
there is still much room for improvement, there 
has, within my own recollection, been a steady 
and marked advance in the character of the 
general body of native officials. There is not 
only a great improvement in their intellectual 
attainments, but a much smaller proportion or 
them are open to corruption, or swayed by 
party prejudice, or given to abusing their 
authority; and their general trustworthiness 
is much higher than it used to be. This is 
especially the case with the few who have 
attained to the higher posts, some of whom 
have reached the European standard of 
rectitude, impartiality, and efficiency. But I 
think the best of them would admit that they 
would find it difficult to maintain that standard, 
were it not for the backing they receive from 
their European fellows, and the influence of the 
general tone of the Service to which they are 
proud to belong. The broad result of all this 
careful selection and training is that we have 
provided the people of the Punjab with a large 
number of trustworthy and efficient servants 
of the State, mainly taken from among them- 
selves, far more honest, impartial, and at the 
same time sympathetic than ever ruled over 
them before ; men whose motto may be putas: 
‘ Do justice, succour the distressed.’’ Seldom 
has such far-reaching power been wielded by 
a body of officials with a stronger sense of 
public duty—a combination which guarantees 
a high measure of security to all, and ready 
aid to any class of the community which 
stands in need of it. Whenever any serious 
trouble arises in any part of the Province, such 
as crime, disease, drought, earthquake, flood, 
or even a destructive hailstorm, some official 
hastens to the spot, brings help to the 
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distressed people, and sets in motion the 
State’s machinery to remedy the evil. 

From the first it has been the policy of the 
British Government to encourage the growth 
of public spirit and enlist the services of the 
leaders of the people by establishing district 
boards and municipal committees, which cor- 
respond to the County Councils and Town 
Councils in this country. Each of the 29 
districts has its district board, presided over 
by the Deputy Commissioner, who is also 
Magistrate and Collector of the district, and 
some sub-divisions of districts have subordinate 
local boards. Altogether the number of mem- 
bers is 1,500, of whom 600 are elected. They 
are responsible for most of the roads, bridges, 
schools, hospitals, and other local matters in 
the rural parts of the Province, and the money 
placed at their disposal for these purposes has 
steadily risen, not so much by increase of 
taxation, as by increase of the amount allotted 
to them by the central Government. lt is now 
about £325,000 a year. Where the members 
are elected, it is seldom that much interest is 
taken in the election, and at the meetings of 
the Boards there is rarely any voting on dis- 
puted questions, as the members prefer to 
trust to the superior knowledge and im- 
partiality of their official chairman, and readily 
adopt his suggestions. There is somewhat 
more animation in the proceedings of the 
Municipal Committees, who manage the affairs 
of two million people in 137 towns, and com- 
prise nearly 1,500 members, of whom 1,178 
are non-officials. Their total expenditure is 
nearly £400,000 per annum, and the progress 
made in the towns in eduéation, sanitation, 
medical relief, and public improvements 
generally is, on the whole, satisfactory, though 
still far behind a European standard. 

In the villages a large amount of local 
administration is done by the hereditary 
headmen and by the leading landowners, 
who have been placed in charge of groups of 
villages, and who form a valuable link between 
the Deputy Commissioner and the people. 
Many of the principal landowners, as well as 
of the leading townsmen, have been invested 
with powers as honorary magistrates, and do 
good service in aiding the official magistrates 
to administer the law. There is thus a large 
number of private individuals who take part in 
local affairs, and through whom the officials, 
on whom the chief responsibility rests, keep 
in touch with the bulk of the population. 
Although there are exceptions, these non- 
official authorities of all grades, and especially 
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the heads of old families, who often exercise 
much influence, owing to the extent of their 
estates, their wealth, their character, or the 
traditional respect they command among their 
dependants and neighbours, are a useful sup- 
port to the Government, whose projects for the 
benefit of the people they, as a rule, loyally 
endeavour to carry out. 

It may interest you if I briefly summarise the 
changes just made in the constitution of the 
Legislative Council of the Province. Hitherto, 
excluding the Lieutenant-Governor, who pre- 
sides at all Council meetings, there have been 
nine members, of whom five have usually been 
non-officials. Allthe members were nominated 
by the Lieutenant-Governor. Now, the recent 
Act fixes the maximum number of members at 
30, but for the present the usual number will be 
24, though the Lieutenant-Governor has power 
to appoint not more than two additional 
members as experts on any question before 
the Council. Of these 24 members not more 
than ten can be officials, so that the non- 
officials will ordinarily have a majority of at 
least four. For the present, only five of the 
24 will be elected ; but apparently as soon as a 
proper electorate can be found, the principle of 
election will be extended to the representation 
of the landholders and of the Mohammedan 
community. Meanwhile the remaining nine- 
teen members will be nominated by the Lieu- 
tenant-Governor. The five members to be 
elected at present will be elected—one by the 
University of the Punjab, one by the Punjab 
Chamber of Commerce, and three by the 
municipal and cantonment committees of the 
large towns. The University member will be 
elected by the members of the Senate and the 
Honorary Fellows, and must himself belong 
to one of these two bodies. The Commerce 
member will be elected by the Punjab Chamber 
of Commerce, and must himself be a member 
of that body. The three municipal members 
will be elected by those members of certain 
important municipal and cantonment com- 
mittees who have not been appointed ex 
ofjicto. For this purpose three groups of com- 
mittees have been formed, each of which will 
elect a member. The cis-Sutlej] group is 
made up of the municipal and cantonment 
committees of Delhi, Simla, Umbala, Lud- 
hiana, and Ferozepore. The central group 
consists of the committees of Lahore, Amritsar, 
and Jullundur; and the western group of 
those of Multan, Rawal Pindi, and Sealkote. 
A candidate for one of these municipal seats 
must have a place of residence in the group, 
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and must be, or have served for three years as, 
a member of a municipal committee belonging 
to that group. It will thus be seen that in no 
case will the number of electors be large, and 
that the important principle has been laid down 
that in each case the elected member must be 
a true representative of the body he represents. 

The financial statement will be examined by 
a committee of the Council, consisting of 12 
members, of whom six will be nominated by 
the Lieutenant-Governor and six elected by the 
non-official members. Members will also have 
the power of putting questions and moving re- 
solutions, subject to certain restrictions, and to 
the control of the president. It is to be hoped 
that these new powers will be used with dis- 
cretion, and not employed as a means of 
wasting time, or worrying the responsible 
authorities. 

If I may express an opinion, I think that 
this enlargement of the numbers and powers 
of the Legislative Council will ultimately work 
out for the good of the Province. It will no 
doubt have its dangers and drawbacks, which 
will require to be guarded against. It will 
tend to keep the higher officials more closely 
to headquarters, and so less in touch with the 
people ; it will necessitate their giving more 
time to talk and less to thinking and to action, 
and so tend to lessen efficiency, or lead to a 
costly increase in their number. It may tend 
to weaken the authority of the local officials 
of all departments, and especially of the 
Indian officials, which would be disastrous to 
the interests of peace, order, and security, and 
especially to those of the poorer classes. But 
it will have the great advantages of bringing 
the leaders of the people into closer relation- 
ship with the officials of the Government, of 
giving them some share of the responsibilities 
of governing, and of opening a way for the 
ambitious among them to render important 
service to the State and to their fellow-country- 
men outside the ranks of the paid officials. 
The system will for some time be on its trial, 
and it remains to be seen whether the men 
selected will rise to the occasion and prove that 
they are fitted to discharge their new duties. 
I have great faith in the general common- 
sense and good intentions of the large 
majority of Punjabis of all classes, and trust 
that, after the first excitement has died down, 
it will be found that the new members of 
Council are imbued with a spirit of public duty 
and a desire to advance the common-weal, 
and are, therefore, real ‘‘ pillars of the State.’’ 
But the true representatives of the masses of 
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the people, and especially of the peasant- 
proprietors, the tenants, and the labourers, 
must for many years to come be the officials, 
both European and Indian, whose main duty, 
after the maintenance of law, order, and 
justice, is to ‘‘ cherish the poor.’’ 


THE PROVINCE AND THE PEOPLE. 


The Province of the Punjab, as it now 
stands, including the territory of the Native 
States controlled by the Punjab Government, 
has an area of 134,000 square miles, and a 
population of nearly 25 millions, which is 
about one-twelfth of the total population of 
the Indian Empire. The Native States, which 
are governed by their own Rajas and Nawabs, 
have never forgotten that they owe their exist- 
ence to the British Power, which, in the first 
half of last century, saved them from being 
swallowed up in the dominions of Ranjit 
Singh, and they have always been distinguished 
for their enlightened loyalty to the British 
throne, even in the dark days of the Mutiny. 
They have steadily advanced in good govern- 
ment, following the example set them in the 
neighbouring British districts; they have 
readily adopted the policy of providing a body 
of Imperial Service troops, fit and eager to 
take their place in the fighting line of the 
Empire; and in this respect, but still more 
owing to the contentment of their people and 
the loyalty of their Chiefs, they are a strength 
and support to the British Government. I 
must, however, confine my remarks to the 
country directly under British rule, which has 
an area of nearly 100,000 square miles, and a 
population of twenty millions—that is to say, 
it has about three-fourths of the area, and 
about half the population of the British Isles. 

While in this country three-quarters of 
the whole population live in towns, in the 
Punjab seven-eighths of the population live in 
villages, and there are 33,000 villages with 
an average population of about 500; so that 
the interests of the rural population are much 
the most important. There are twenty-eight 
millions of acres under tillage, and half of this 
is cultivated by the owners of the land, so that 
much the most important class of the village 
population are the peasant proprietors, of whom 
there are about two millions. They and their 
families make up seven million persons, or 
about one-third of the entire population of the 
Province. Practically the whole village popu- 
lation is closely dependent for its prosperity on 
agriculture. I shall, therefore, deal chiefly with 
the progress of agriculture, and the condition 
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of the village population, and especially of 
the peasant proprietors. The typical peasant 
proprietor may be taken to be the man owning 
from two to ten acres of land, which he culti- 
vates himself with the aid of his family and 
cattle, and the occasional help of his fellow- 
villagers. He pays to the State land-revenue, 
which averages one rupee, that is, sixteen- 
pence, per cultivated acre, and, subject to this 
payment, he is his own master, having no land- 
lord over him; and, unless he himself volun- 
tarily parts with his land, his ancestral holding 
descends intact to his sons and his sons’ sons 
after him. 

More than half the total population are 
Mohammedans. The Sikhs, although their 
glorious history and sterling qualities give 
them prominence, only number 14 million, or 
one-thirteenth of the total population. There 
are about six million Hindus, about two 
million belonging to the low-caste and outcast 
tribes, and only about 40,000 native Christians. 
Generally speaking, all religions in the Punjab 
are characterised by absence of bigotry and by 
a spirit of toleration, formerly unknown, due to 
the impartial attitude of the British Govern- 
ment, which insists that no man shall be 
prevented from holding and practising what 
religion he pleases. The latent spirit of an- 
tagonism between the different religions always 
requires to be carefully watched, as it may flare 
up at any time, but it is now only rarely that it 
causes serious trouble, except in one or two of 
the towns ; and although the aggressive tactics 
of reforming sects, and struggles between 
followers of the different religions to obtain a 
larger share of posts under the Government or 
of political influence, occasionally cause a 
turmoil, they have little effect upon the masses 
of the people, who are content to trust to the 
well-tried impartiality of the law and of the 
officials who administer it. 

By far the most important of the Punjab races 
are the Jats, who number about five millions, 
or one-fourth of the total population, and own 
quite half of the land of the Province. Half of 
them are Mohammedans, anda fourth Hindus, 
and there are about a million Sikh Jats, chiefly 
congregated in the central districts. What- 
ever his religion, the Jat is the peasant-pro- 
prietor par excellence of the Punjab. A brave 
soldier, an industrious cultivator, sturdy, self- 
respecting—he has won the admiration of all 
British officers who have come in contact with 
him, whether in the village or in the army. 
Some prefer the impulsive responsiveness of 
the Mohammedan fat, others the stolid self- 
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containedness of the Hindu Jat, and others 
again the frank bearing and shrewd go- 
aheadness of the Sikh Jat. As for me, I love 
them all ! 


IRRIGATION AND CROPS. 


In a country like the Punjab, where the air 
is usually very dry, and the temperature, 
though moderate in winter, goes up in summer 
to over 115° in the shade, the farmer’s 
chief difficulty is to get sufficient moisture for 
the germination and maturing of his crops. 
Where they are dependent only on the rain- 
fall, his vicissitudes are much greater than 
those experienced in more temperate climes ; 
for the rainfall is very variable both in amount 
and distribution. In all years the out-turn 
varies greatly, however careful and industrious 
the farmer may be; and in a year of wide- 
spread drought miles upon miles of fields, 
ordinarily covered with flourishing crops, pro- 
duce nothing or next to nothing, and whole 
tracts of country are plunged into dire distress, 
sometimes verging on famine. Although last 
year was a fairly good year, it was reported 
that altogether five million acres, or one-sixth 
of the area sown, had failed to produce a fair 
crop. The best safeguard the peasant can 
have against the effects of drought is the pro- 
vision of means of irrigation for his fields, and 
the two chief sources of irrigation are wells, 
which enable him to draw water from the 
underground supply, and canals, which bring 
the waters of the rivers on to the thirsty 
ground. Wells have been largely used from 
time immemorial, but their number has greatly 
increased since annexation, and there are now 
nearly 300,000 wells in use for purposes of 
irrigation, representing an expenditure by the 
landowners themselves of over five million 
sterling. In the dry year 1907-8 four million 
acres of crops were irrigated from wells. 

The development of canals has been still 
more wonderful, thanks to our engineers, who 
have erected strong masonry weirs right across 
the beds of the mighty rivers, which bring the 
melted snows down from the Himalaya moun- 
tains and flow across the plain on their way to 
join the Indus and the sea; so that they can 
divert any portion of their floods at will into 
great canals and convey the water on to the 
level country lower down, where it is distri- 
buted by an elaborate network of channels to 
every field as required. The total length of 
main canal exceeds 2,600 miles, and the length 
of distributing channels is over 9,000 miles; 
and in the year 1907-8, when the unprotected 
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crops were withering from want of rain, the 
canals of the Province irrigated no less than 
six million acres, and enabled the cultivators 
to reap a satisfactory harvest over this area. 
Such large irrigation-works are not made for 
nothing. The eleven most important canals 
cost the State nine million sterling to make. 
Their gross revenue, that is, the money 
charged the cultivators as the price of 
the precious water, amounted in 1907-8 to 
41,350,000, and the net revenue, after de- 
fraying all annual charges except interest, 
amounted to £870,000, or 10 per cent. on the 
capital cost; and, as the State borrowed the 
money at an average of about 33 per cent., 
these canals have proved a very profitable 
investment for the Indian general taxpayer, as 
well as an immense benefit to the thousands 
of peasants whose crops they have rendered 
secure. The engineers have not yet nearly 
come to an end of their beneficent schemes. 
They are now constructing a set of three canals, 
which will draw water from the Jhelum and 
Chenab rivers, and take it across the valley of 
the Ravi to irrigate hundreds of thousands 
of acres now lying waste. This scheme will 
cost some five million sterling and will pro- 
bably ultimately pay the State 10 per cent. on 
its capital cost, besides adding enormously to 
the produce of the Province and the prosperity 
of the agricultural population. 

The area under cultivation increased very 
rapidly immediately- after annexation, when 
war and anarchy were succeeded by profound 
peace, and the soldiers beat their spears into 
pruning-hooks, or at least gave up the sword 
forthe plough. Forty years ago the area under 
tillage was less than twenty million acres, and 
of this only about seven millions were protected 
by irrigation. Now the area under tillage is 
twenty-eight million acres, and of this area 
twelve million acres are protected by irrigation 
from canals and wells, so that the crops are 
not only rendered much more secure against 
drought, but the produce has been immensely 
increased, both by the breaking up of eight 
million acres of land formerly waste, and by 
the irrigating of five million acres of land 
formerly unprotected ; for the produce of an 
irrigated area is on the average double that of 
an unirrigated area. There has also beena 
marked improvement in the methods of culti- 
vation, and the gross agricultural produce of 
the Punjab must altogether be at least 50 per 
cent. more than it was forty years ago, and 
double what it was at annexation. Owing to 
the great extension of irrigation it is much 
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more secure than it was, and varies less from 
year to year, although numerous peasants, 
and especially those whose holdings are out of 
reach of irrigation, are still liable to great 
vicissitudes of season. 

The principal crops grown are wheat, millets, 
pulses, cotton, maize, barley, oilseeds, sugar- 
cane, and rice, and of these much the most 
important is wheat, which covers 8 millions of 
the 2ọ million acres sown. About half the 
wheat is irrigated, but most of it is grown 
without manure. There are many fields which 
produce their 30 or 40 bushels per acre, but 
large areas give a very poor out-turn, and 
the average production of wheat for the 
Province is only 13 bushels per acre, whereas 
in the United States of America the average 
is 16 bushels, in France 20, in Canada 22, and 
in Great Britain, with its well-manured land, 
about 32 bushels per acre. There is twice as 
much wheat annually grown in the Punjab as 
there is in the United Kingdom. 


COMMUNICATIONS, TRADE, AND PRICES. 


When people in the Punjab present an 
address of welcome to a high official or deliver 
a speech on the blessings of British rule 
(which they take every opportunity to do), they 
usually begin by praising the impartial ad- 
ministration of justice and the arrangements 
made for the maintenance of order, which, as 
they put it, enable the goat to drink without 
fear at the same watering-place as the tiger, 
and go on to express admiration and 
gratitude for the vast improvement in the 
means of communication, railways, roads, 
post-offices and telegraphs. Of all these, the 
one that comes most home to the villager is 
the post-office, the development of which has 
been extraordinary and its management most 
progressive and successful. Every villager 
in the Punjab now finds a post-office within 
comparatively easy reach from which he can, 
with perfect confidence, send a letter for 4d. 
or a post-card for 4d., nearly 2,000 miles 
across the length and breadth of India, and 
at which he can get money sent him, at 
a small charge, by relations or friends either 
in India itself or from the furthest ends 
of the earth. You can understand what a 
convenience, and what an education, the post- 
office is to the villager, who can recollect the 
time when it was hardly possible for him to 
send or receive a letter or a money order. 
Similarly the telegraph system has in recent 
years been rapidly extended, and there is now 
hardly a town of any importance that is not 
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connected by telegraph with the rest of the 
world. Sixty years ago there were no railways 
in the Punjab and no good roads. Traffic had 
often to find its way across the fields, through 
deep mud or soft dust, as best it could. The 
first railway was commenced just fifty years 
ago, and now the great North-Western Rail- 
way system, constructed and managed by the 
State, extends its branches all over the Pro- 
vince, and, along with several smaller railways 
owned by private companies, collects the surplus 
produce for conveyance down the Indus to 
Karachi for export to Europe,orsouth-eastwards 
towards Calcutta and Bombay, and brings in 
from outside the Province articles required for 
consumption. This North-Western Railway, 
which partly lies in the adjoining Province 
of Sind, cost the State forty million sterling, 
and its gross earnings last year were 
4: million pounds. It carried 40 million pas- 
sengers, and 84 million tons weight of goods. 
It took third-class passengers five miles for a 
penny, and ordinary goods at a rate belowa 
halfpenny per ton per mile. Good roads are 
maintained by the Government between all the 
principal towns, and the roads leading to 
villages have been much improved. Trade has 
thus been greatly facilitated even in the furthest 
corners of the Province, and has increased 
enormously in bulk and value. On the average 
of the three years ending 1907 the annual 
exports from the Punjab amounted to 40 
million cwt., valued at 15 million pounds 
sterling, and the imports to 25 million cwt., of 
about the same value. The exports are chiefly 
wheat, oilseed, cotton, and other agricultural 
produce, and the imports cotton piece-goods, 
sugar, and metals. Besides these goods, there 
was a net import of treasure, principally silver 
coin and bullion, of the value of six millions 
sterling in the three years, during which the 
people of the Punjab must have added that 
amount of gold and silver to their hoards and 
ornaments. 

This great improvement of communications, 
which is still steadily proceeding year by year, 
has not only contributed immensely to the 
general convenience of the Punjab villagers 
all over the Province, but has tended to 
equalise prices by facilitating the flow of all 
commodities from where they are plentiful 
and cheap to where they are scarce and 
dear, to make imported articles cheaper, and 
to enable the villager to get a better price for 
his surplus produce—and this tendency has 
been even more marked in the outlying villages 
than in the towns. Forty or fifty years ago, 
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when authentic news was difficult to get, and 
the carriage of bulky goods was very costly, 
it was not uncommon to find grain selling in 
one part of the country where the harvests had 
been good at half the price that would willingly 
be paid for it two or three hundred miles away, 
where there had been a drought, the crops 
had failed, and the people were starving. Now 
news of any important change of prices is at 
once sent over the country by telegram or 
letter, produce is rapidly bought up where it is 
plentiful, and sent by railway to where it is 
scarce, and prices at both places soon attain a 
position of equilibrium, with a difference 
between them little greater than the cost of 
carrying. The working of this system and 
especially of the railways is invaluable for the 
prevention of famine conditions. An instance 
of this occurred in 1908 when there was a very 
severe and wide-spread failure of the crops 
owing to drought in the United Provinces, 
while at the same time there had been a fair 
crop in the canal-irrigated fields of the Punjab 
proper. At once traders set to work to bring 
about an equilibrium of prices. The surplus 
of the Punjab, instead of, as usual, finding its 
way through Karachi to Europe, was imme- 
diately diverted to the United Provinces, and 
poured into every railway station in the 
distressed tract, keeping down prices 
there, and staving off famine conditions. 
Had it not been for the railways it would 
have been impossible to get enough food into 
the famine-stricken area in time to save the 
people, prices would have gone up enormously, 
and thousands would probably have died of 
starvation. Meanwhile, the peasants on the 
Punjab canals would have found it impossible 
to sell their surplus grain except at excessively 
low prices. 

In ordinary years there is a steady stream 
of produce down the Indus valley to Karachi, 
and from there by sea to other countries; and 
prices in almost every village in the Punjab 
are determined from day to day, not only by 
the condition of the crops and the local 
demand, but by the course of prices in 
the great markets of the world. Several 
exporting firms have agents in all the large 
towns of the Punjab who are in constant 
telegraphic communication with their principals, 
and through them with Europe and America. 
If prices of agricultural produce go up in 
London, Liverpool, or Chicago, these agents 
within a few hours receive instructions to offer 
better pricés in the Punjab markets for export, 
the price in the market goes up at once in 
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response, and the news soon spreads to the 
smaller towns and villages and causes a corres- 
ponding rise of prices there. A striking 
instance of this was seen during the attempted 
corner in wheat in Chicago some years ago. 
There was nothing in India itself to cause any 
marked change in prices. But as day after 
day the price of wheat rose in Chicago, it went 
on rising in every Punjab town and village 
until it reached something like famine rates ; 
then, when the Chicago corner collapsed, down 
went prices all over the Punjab and reached 
their former level in a few days. For some 
weeks every working man in the Punjab paid 
much more than usual for his daily food, for 
no other reason than that a corn dealer in 
Chicago thought he saw a chance of making 
a colossal fortune ! 

In consequence of this improvement of com- 
munications, the price of agricultural produce 
inthe villages has notonly become more equable 
and more stable, but has risen in a marked 
degree. In the great Amritsar market it is 
now on the average 4o per cent. higher than it 
was 35 years ago, and the rise is higher stillin 
the distant villages, which were formerly out 
of reach of a railway. As at the same time 
the cost of imported articles has fallen owing 
to the cheapening of the means of transport, it 
may safely be said that in the average Punjab 
village the produce of an average acre of land 
will now fetch quite double the amount of such 
things as cotton-cloth, metals, mineral oil, or 
imported articles of use or ornament that it did 
thirty or forty years ago. Salt, too, one of the 
daily articles of consumption, has greatly 
fallen in price owing to reduction of taxation, 
and the average Punjab villager can now buy 
three pounds weight for a penny, which would 
only. have purchased half that amount ten 
years ago. 


LAND RECORDS AND LAND REVENUE. 


The peasant proprietor values his land above 
all his other possessions, and what he most of 
all desires is security in his tenure, so that he 
may feel certain that he will continue to enjoy 
the possession of his ancestral holding and 
hand it on to his descendants after him. This 
is given him by our system of land record 
which, at the cost of comparatively little 
expense and trouble, provides for each of the 
millions of landowners and tenants a map of 
his fields and a clear statement of all the rights 
relating to them. Any one can for a few pence 
obtain a copy of this record, and the: people 
show the confidence they have in its correct- 
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ness by their readiness to buy land or take it 
on mortgage without any registered deed, 
being content with the security of title given 
them by the mere entry of their rights in the 
land-record. The system thus maintained not 
only makes land transfer cheap and easy, but 
prevents the numberless disputes and quarrel- 
lings that would arise among the millions of 
peasantry if their boundaries and rights were 
not so clearly defined. 

. In India generally, the ruler of the country 
for the time being has always been held enti- 
tled to appropriate a share of the produce of 
all land for the public use, and it is obviously 
most important to the landowner that a certain 
and reasonable limit should be placed on this 
State’s share, which is now called ‘‘ land re- 
venue.’’ Under the Sikhs, the officials of 
Government exacted, for the State or for 
themselves, almost as high a share of the 
produce as could be paid without causing 
desertion of the fields. The demand was very 
uncertain and unequal, but must, on the 
average of the whole country, have equalled at 
least one-third of the gross produce of the 
land. 

Under British rule, the standard of assess- 
ment has become more and more lenient, and 
now the land revenue, which amounts to nearly 
two million sterling for the Province, is well 
below, one-tenth of the total annual agricul- 
tural and pastoral produce, as compared with 
the one-third taken by.the native Government 
up to sixty years ago. It now averages, as it 
has for the last forty years, about one rupee 
(that 1s, sixteenpence) per cultivated acre, but 
as the prices of. agricultural produce have 
greatly risen, it absorbs a much smaller pro- 
portion than before of the total produce. 
Fifty-five years ago, the Punjab peasant had 
to sell 80lbs. weight of wheat to pay the average 
land revénue on an acre of land; forty years 
ago he’had to sell 43 lbs. weight; now he has 
to sell only 29 lbs. weight to get the necessary 
rupee to pay the land revenue on an average 
acre: so that the real incidence of the land 
revenue demand, as measured in wheat, has 
fallen in something like this proportion. 
Thus a much larger share than before, whether 
of the gross produce or of the net profits of 
cultivation, is now left to the peasant pro- 
prietor than was enjoyed by his father or 
grandfather. o 

Owing to the spread of cultivation and 
irrigation, the rise of prices and the growth in 
demand for land for cultivation, rents have 
risen very rapidly, and are now on the average 
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quite double what they were forty years ago. 
It was then still difficult to let many holdings 
at much above the land revenue due on them ; 
now there are few holdings which cannot be 
easily let at double or three times the land 
revenue. This has naturally led to a great 


rise in the selling price of land. Before annex- 


ation and for some years thereafter, agricul- 
tural land of ordinary quality hardly fetched 
any price at all; twenty years ago average 
land sold at £2 10s. per acre; now the 
market value of average land, subject to the 
payment of the land revenue, is over £6 per 
acre, more than 100 times the land revenue 
assessed upon it. Thus the landowners of 
the Punjab possess, in their 28, 000,000 acres 
of cultivated land, a property worth in the 
market well over 150 millions sterling; 
and as that same property was worth only 
50 millions twenty years ago, this means 
that the liberal policy of Government, the 
general extension of communications and 
irrigation, and the improvement of trade, 
have practically presented the landowners of 
the Province with an “unearned increment ’”’ 
of 100 millions sterling within the present 
generation. oe 
While the average peasant-proprietor has in 
ordinary times no difficulty in paying this 
light land revenue, there is a danger that in 
bad seasons, when there is little or no crop, 
the small holder, who has often no savings to 
fall back upon, may be driven into debt by a 
demand for the cash payable at fixed times 
to the State. Now that wages have risen, the 
danger is not so great as it used to be. A 
small holder with, say, two acres of average 
land, has to pay every half-year as land 
revenue only sixteenpence, and as he has 
now little difficulty in finding employment, 
either from his richer neighbours or on public 
works at fourpence a day, even in bad times, 
a few days’ labour is all that is requited to 
earn enough to pay the State’s demand. We 
have, however, borne in mind this danger, and 
taken elaborate precautions to safeguard the 
small peasant from an embarrassing demand 
for land revenue at a time when he will have 
difficulty in paying it. In the first place the 
Settlement Officer, who re-assesses the land 
revenue every twenty or thirty years, is always 
specially careful to distribute the total burden 
of the assessment equitably over the different 
villages and holdings, so that each petty 
landowner may pay only his fair share. Then 
when it is found that a well has fallen in or 
land has been damaged by the action of water 
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or sand-deposits, the land revenue of the 
holdings permanently injured is proportionally 
reduced. Again, great leniency is shown in 
collecting the land revenue in bad years. A 
careful enquiry is made, village by village, 
and, when necessary, the collection of the 
whole, or a portion of the instalment, is 
postponed until better times come round. In 
1907-8, when there was a serious drought over 
large part of the Province, £330,000, or nearly 
one-fifth of the whole fixed land revenue 
demand, was suspended in this way. Then 
when good times come round, and the 
harvests are plentiful, the peasants can easily 
pay up their arrears. Last year the crops were 
generally good and prices high, and after | 
careful enquiry, again village by village; 
#150,000 of the arrears were collected. There 
are still £200,000 of arrears outstanding ; but 
if only the present favourable crop prospects 
continue, and prices remain high, there will be 
little difficulty in collecting the greater poriion 
of this during the current agricultural year. , 

In some parts of the Province, where the 
crops are exceptionally subject to great 
vicissitudes owing to variations in rainfall, 
irrigation, and inundation, we have gone a 
step further in the direction of making the 
land revenue demand proportioned to the 
crops of the year by introducing a system of 
fluctuating assessment; that is, every field is 
inspected twice a year by a State official, who 
carefully records the area of each crop grown 
and its condition. No assessment at all is 
charged on fields which produce no crop, or a 
very poor one, and the full assessment is 
charged only on those fields which produce 
something approaching to a fair crop. The 
great advantage of this system is that it 
proportions the demand to the crop, and the 
peasant is only required to pay land revenue 
when he has produce to pay it from. It has 
its disadvantages also, the chief of them being 
that it involves an inspection of every field by 
a Government official, whose work must be 
checked by higher officials, and gives the 
subordinate staff opportunities for extortion 
and bribery. Whether the advantages out- 
weigh the disadvantages or not is a matter 
that may safely be left to the judgment of the 
peasants who have tried both plans; and the 
success of the system may be judged from 
the fact that of the thousands of villages 
whose land revenue is now assessed harvest 
by harvest in this manner, hardly one 
would willingly give it up and revert to 
that of a fixed average assessment. The 
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system has also the indirect advantage of 
bringing the superior revenue Officials into close 
contact with the villagers; and, above all, it 
makes the Government share directly and 
immediately with each individual cultivator in 
his losses as well asin his profits, and so avoids 
the odium of a seemingly callous realisation 
of a fixed demand from poor peasants in years 
when their crops have failed. More than a 
sixth of the total land revenue demand of the 
Province is now collected under this system of 
fluctuating assessment, and it is becoming 


common for villagers to ask to have its benefits . 


extended to them. 


COLONISATION SCHEMES. 


The great colonisation schemes which have 
been carried out during the last twenty years 
have had a far-reaching influence on the con- 
ditions of agriculture in the Proviuce generally. 
As a full account of them was given to this 
Society two years ago by Mr. Laurence 
Robertson, I need only refer briefly to their 
results. The construction of the great canals 
which I have described rendered it possible 
to irrigate vast tracts of waste land owned by 
the State, and schemes were carefully drawn 

up under which this land was allotted for culti- 
vation to selected men, usually men of the 
. peasant class from the congested districts near 
the foot of the Himalayas. At first it was 
. difficult to persuade them to leave their homes 
. for the distant prairie desert with its unknown 
terrors and hardships; but soon the-fame otf the 
profits reaped by the first settlers spread, and 
there was a rush to obtain an allotment of State 
land on these wonderful canals. In 15 years 
nearly a million people migrated from their 
old homes and settled down permanently amid 
surroundings of great comfort and prosperity. 
Altogether about 24 million acres of what was 
formerly waste land have been allotted to nearly 
100,000 fortunate individuals, the usual form of 
the allotment being. a square plot of 28 acres, 
.and arrangements been made. to provide irri- 
-gation to each plot from the State canal. 
Roads were aligned all over the area, villages 
laid out on the most approved sanitary plan, 
and everything done to help the settlers to 
begin their career in the new country. Not- 
withstanding vicissitudes and misunderstand- 
ings these colonies have proved a magnificent 
success. In 1907-8 the largest of them, the 
Chenab colony, was able to feed itself and ex- 
port over two million sterling worth of wheat, 
cotton, and oilseeds. Three years ago an 
attempt was made by a number of professional 
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agitators to stir up discontent among these 
colonists, and to persuade them that the 
Government, by passing a Bill then before the 
Council, intended to break the promises on 


-which they had been induced to take up the 


new lands, and at first the attempt met with 
partial success. But the mass of the colonists 
refused to believe that a Government, always 
so careful to keep its word, was going 
to betray them now, and remained un- 
moved; and when the leading agitators 
were deported, the Bill withdrawn, and the 
intentions of Government explained to the 
people, the excitement soon died away. A 
committee was appointed to inquire into any 
real grievances, and steps are being taken 
to remove them. When I marched through 
the. principal colony tracts last winter, I found 
the general body of the people contented, loyal, 


.and grateful, and saw marks of extraordinary 


prosperity on every side.. Where fifteen years 
ago there was nothing but uninhabited prairie 
we now have flourishing fields of wheat and 
other crops stretching for miles and miles on all 
sides, well laid out roads and villages with 
roomy houses, wells, mosques, temples, schools, 
trees, gardens, and every sign of comfort and 
progress. Since then the irrigated lands have 
produced another splendid crop last May. An 
old Indian friend of mine, writing to me, said, _ 


«I am 83 years old, and I have never seen 


such wheat before in my life.’’ Prices have 
ruled extraordinarily high, and these colonists 
are now rolling in wealth. The land, to which 
they, as individuals, had no previous claim, 
and which was granted them in most cases 
for nothing, is now, subject to all the State’s 
demands for land revenue, cesses, and charges 


for water, worth in the market about 20 millions 


sterling. What wonder if they, as they them- 
selves say, pray night and day. for the Govern- 
ment that has conferred such benefits upon 
them, and are confident that the necessary 
steps will be taken to remove any reasonable 
cause of grievance. 


DEBT AND ALIENATION OF LAND. 


One of the great difficulties of the small 
peasant is to obtain the capital necessary for 
financing his agricultural operations, and 
carrying him through seasons in which the 
produce of his. holding is not sufficient to 
maintain him and his family and cattle. 


‘Hitherto he has mainly depended, in this re- 


spect, on the village shopkeeper, who combines 
with his business of providing the villagers 


with the necessaries and small luxuries which 
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their own holdings do not produce—such as 
salt, oil, sugar, cloth, &c.—the still more lucra- 
tive business of banking or moneylending, by 
allowing credit to his customers for goods 
bought, or advancing them money on interest. 
The chief security the peasant, in former times, 
had to offer, was his hope of future good crops, 
and as this security was very uncertain, high 


rates of interest were common, and even . 


now as much as 75 or 100 per cent. per 
annum is sometimes charged for short loans. 
It may, however, be estimated that, at the pre- 
sent time, the ordinary fairly solvent peasant 
has to pay about 20 per cent. per annum on 
money or goods borrowed by him. This at 
compound interest quickly doubles the original 
debt, and unless the borrower is able soon to 
pay it off, he becomes hopelessly involved. 

As the net profits of cultivation rapidly in- 
creased, and the land rose in market value, 
the peasant’s rights in the land became a 
desirable investment, and the shopkeeping 
class naturally schemed to get possession of 
it by encouraging the peasant to borrow freely 
until he became so deeply indebted that he 
was forced to mortgage or sell part of his 
cherished holding on terms favourable to his 
creditor. Too many ofthe smaller peasants 
were ignorant and unthrifty, and ready to 
borrow for present needs without consider- 


ing that accumulating debt would ulti- 
mately force them to part with their 
land. The consequence of this state of 


things was that, while the State was reducing 
its share of the produce taken as land revenue, 
and thus making rights in the land more 
valuable, and while those landowners who 
could keep free of debt were becoming more 
and more prosperous, there was a steadily 
increasing number of hereditary landowners 
who had lost the whole or part of their 
ancestral lands to the shop-keeping class or 
to the residents of towns, who did not farm the 
land themselves, but let it at the highest rents 
they could get, often to the dispossessed 
peasant proprietors. This evil gave rise to a 
growing feeling of discontent among the 
expropriated peasants, who could not but feel 
that there must be something wrong with the 
law which had this effect, so disastrous to 
themselves and their families. This discontent 
at last forced itself on the notice of the 
Government, and the Punjab Alienation of 
Land Act was passed, making it impossible 
for members of the shop-keeping and pro- 
fessional classes to buy, or take on mortgage 
for more than twenty years, land owned by 
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members of the hereditary land-owning classes, 
except with the consent of a Government 
official. The effect of this Act has been even 
more satisfactory than its supporters hoped. 
The average area annually sold has fallen 
from 173,000 acres to 128,000, and the average 
area annually mortgaged from 327,000 acres 
to 238,000 acres; while the average area 
annually redeemed from mortgage has risen 
from 235,000 acres to 322,000. Thus the Act 
has not only been successful in stopping the 
growing process of expropriation of the heredi- 
tary landowners from their ancestral land, but 
has enabled them to recover possession of a 
large area that they had lost. All over the 
Province it has called forth expressions of the 
warmest gratitude from the peasants, who 
realise that it.has saved their ancestral hold- 
ings to themselves and their descendants. It 
has also added an incentive to thrift and 
discouraged extravagance, as it has given 
hope to the struggling peasant who was be- 
coming overwhelmed by debt, and has shown 
him that the Government sympathises with him 
in his trouble, and is willing to help him in 
distress. Naturally, the measure is not popular 
with the trading and professional classes, as 
it has put a stop to their ambition to secure 
the peasants’ land for themseives. It has not 
otherwise inflicted any real injury upon them, 
as they can still find profitable employment for 
their capital in financing agriculture, trade, 
and industry without reducing the peasant 
proprietors to the position of rent-paying 
tenants or landless labourers. I am glad to 
see that the Government of India have recently 
declared that the policy of this Act must be 
maintained, and that no departure from it can 
be allowed which would frustrate the principles 
on which it is based by facilitating the passing 
of land out of the hands of the true peasants.. 
Unfortunately, the people of the Punjab are 
much given to litigation as a substitute for the 
riots and violence which, in old days, often 
furnished them with pleasurable excitement. 
Many a peasant has been ruined by his fond- 
ness for gambling in the law courts and his 
passion for carrying appeals on petty matters 
to the higher tribunals. The temptation to 
litigate has been recently reduced, not only by 
the Alienation of Land Act, but by extending 
the period of limitation for ordinary suits for 
debt from three years to six; and, above all, 
the complete system of recording the rights 
in the land affords a ready means of 
settling disputes about land without going 
into the law courts. These measures have 
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had a considerable effect in reducing liti- 
gation and the income from judicial stamps, 
which affords an indication of the number 
and value of suits brought, fell from £180,000 
in 1904-5 to £160,000 in 1906-7. Unfortu-. 
nately, they have also had an effect in reduc- 
ing the income of the lawyers; and while the 
unemployed labourer is a difficult problem to 
deal with, the starving lawyer is a graver 
danger to the peace of the community. 

Owing to these measures, and still more to 
the rising value of agricultural produce and of 
land, the burden of debt on the agricultural 
classes is growing less serious in proportion 
to the value of their property. The area held 
on usufructuary mortgage has decreased from 
14 per cent. of the total cultivated area five 
years ago to 113 per cent., and the total in- 
debtedness of the agricultural classes to other 
classes cannot be more than 20 millions sterling, 
less than one-seventh of the market value of 
their land. Few countries in the world could 
show a better record than this. 

Measures have also been taken to provide 
the peasant with the necessary capital at a 
lower rate of interest than he is generally 
charged. State funds are advanced at 63 
per cent. to landowers for land improvements 
and for the purchase of seed, cattle, and 
fodder in bad times, and about £200,000 are 
at present out on loan in this way. The system 
hasjrecently been overhauled and improved, 
so as to make it easier for the peasant to obtain 
such an advance, to make the accounts simpler, 
and to ensure that repayment by instalments is 
made easy and enforced only when the crops 
are good. Last year, when there was a serious 
drought in great part of the Province, £120,000 
of State funds were disbursed, and enabled the 
peasants of the affected tracts to sow a much 
larger area of crops than they otherwise could 
have done, and thus not only increased the 
produce of the land, but helped to provide 
useful employment, and to prevent the de- 
velopment of famine conditions. 

Even, however, ifthe State advanced as much 
as a million sterling for such purposes, as I 
think it very well might do, this would only 
provide a fraction of the total sum at present 
required to finance agriculture, and other 
means must be sought of aiding in its provi- 
sion at reasonable rates of interest. It is 
partly with this object that the co-operative 
movement has recently been started, after 
study of the marvellous results which have 
been attained by co-operation among com- 
munities of small farmers and landowners in 
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various countries of Europe. A Co-operative 
Credit Societies Act was passed a few years 
ago, and in the Punjab, asin other Provinces, 
a special officer was told off to encourage the 
establishment of village banks among the 
peasants, and to audit their accounts for them 
free of charge. Last year the Province had 316 
such banks, with 23,000 members, and assets 
worth £60,000, which exceed their liabilities 
by 46,000. There is so much capital among 
the peasantry that these societies have 
borrowed very little from outside, the members 
themselves having subscribed or advanced to 
the societies £40,000; but when they do 
want to borrow they will be able, with their 
joint unlimited liability, to obtain loans at 
much lower rates of interest than any indi- 
vidual member could. At present most socie- 
ties charge their members on loans about 9g per 
cent., which is much less than the 20 per cent. 
or more they have been forced to pay hitherto. 
The movement is still in a tentative stage, but is 
full of promise, and there is good ground to 
hope that it will in time not only provide the 
smaller peasants with capital at less cost, and 
enable the richer members of the village com- 
munities to aid their poorer fellows without 
risk of loss, but will encourage the growth of 
thrift and of a spirit of co-operation in other 
directions than that of providing capital. 


TENANTS AND LABOURERS. 

Next to the peasant proprietors, the most 
important class in rural economy is the body 
of tenants, who with their families number 
about one-sixth of the total population. They, 
too, have benefited from the rise of prices, for, 
although their rents have risen, their profits 
have risen still more. The great extension of 
cultivation and irrigation of recent years has 
led to a keen demand for tenants on the part 
of landowners who have more land than they 
can cultivate themselves, so that a tenant has 
little difficulty in finding land at a remunerative 
rent. The tenancy law of the Province pro- 
tects most of the tenants of old standing from 
arbitrary eyjectment or undue enhancement of 
rent, and although it leaves the landlord at 
liberty to bargain with his ordinary tenants 
as to the rent to be paid and the conditions of 
the tenancy, it prevents him from ejecting any 
tenant without due notice and payment of 
compensation for any improvements of import- 
ance the tenant may have executed on the 
holding. Generally speaking, the relations 
between landlords and tenants are good, and 
seeing that there are some five million separate 
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tenant holdings, the number of cases of dispute 
between these classes which come into Court is 
surprisingly small. | 

The other residents of the villages are the 
artisans and labourers, who form an important 
class, although most of the field-work is done 
by the small peasant proprietors and tenants 
themselves. During the last forty years agricul- 
tural wages and the wages of masons, car- 
penters, and blacksmiths have approximately 
doubled, and, what is still more important, 
employment has become much more con- 
stant, owing to the spread of irrigation, the 
activity of trade, the accumulation of capital, 
and the steady demand for labour for 
the construction of houses, and making of 
roads, embankments, canals, railways, and 
other improvements. Formerly a common 
rate of wages for an unskilled labourer was 
twopence or threepence a day; now he has not 


far to go to earn fivepence or sixpence, and at 


harvest time his earnings often amount toa 
shilling aday. The great shifting of the popu- 
lation due to the extension of canal irrigation 
to new lands has encouraged the labouring 
population to move readily from place to place 
according to the demand for labour, and so 
to find higher wages and more steady work. 


Unfortunately in some parts of the Province 


the recent mortality from plague and fever has 
been so great that it has appreciably lessened 
the number of available workers, while the 
work to be done and the produce to be divided 
remain the same as before; and this cause, 
too, like the Black Death in England, has 
made the position of. the labourers stronger, 
and helped to raise the rate of wages. On the 
whole, it may safely be said of the labouring 
classes, as wellas of the peasant proprietors 
and tenants, that they are at present more 
prosperous than they ever were before. They 
are the class who suffer first in famine-times 
owing to the cessation of employment, and 
who have benefited most from the famine policy 
of recent years, which aims at maintaining 
the demand for labour in bad times by liberal 
suspensions of land revenue and the grant 
of loans of State funds, and is prepared, 
if necesssary, to find employment, for people 
whose means are exhausted, on relief works. 
The extension of irrigation and commu- 
nications and the accumulation of capital 


have to a large extent removed the fear of 
famine from the Punjab, and each successive 


drought shows a greater staying power in all 
classes of the people. Careful preparations 
have been made in all districts lable to 
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drought to provide work for all and food for 
the helpless should famine occur; and the 
labouring-classes, as well as the peasants, 
have now no cause to dread death by star- 
vation, which in old days carried them off by 
the thousand in years of wide-spread failure of | 
the rainfall. : 

While agriculture must always remain the 
mainstay of the population of the Punjab, it 
is very desirable, in the interests chiefly of’ 
the labouring class, to have a diversity of occu- 
pation and to encourage the growth of other 
industries. The number of factories is steadily 
increasing, but is still small. Last year there 
were 246 at work, but many of them were ona 
very petty scale, and altogether they employed 
only 26,000 hands. One great difficulty with 
which they have to contend is the want of 
cheap fuel. Unfortunately, there is little coal 
of ‘good quality found in the Province, and. 
most of the coal consumed has to come a long 
distance by rail from Bengal, which makes it 
expensive. Endeavours are now being made 
to provide electrical power from the rivers; and 
to encourage technical education ; and special 
attention 1s being directed to the improvement 
ofthe hand-loom for the benefit of the large class ` 
of weavers, who have suffered from the compe- 
tition of machine-made goods. The Industrial 
and Agricultural Exhibition, which is about to 
be opened at Lahore, will no doubt give an 
impetus to the establishment of various in- 
dustries, and we may hope fora steady advance 
in industrial enterprise, to which a portion of 
the accumulated capital seems likely to be 


diverted. 


The towns, which contain only 12 per cent. 
of the total population, have benefited as 
much as the villages from the improvement 
in communications, the general advance in 
prosperity, and the consequent activity of 
trade. The mercantile and professional classes, 
and especially those who had some capital 
to invest, have amassed much wealth. The 
poorer classes here too, who labour with their 
hands, get much better wages and more con- 
tinuous employment than before, and this 
makes up to them for the higher prices they 
now have to pay for food and other necessaries. 
But those people who are in receipt of incomes 
fixed in cash now find it difficult to make both 
ends meet, owing to the rise both in prices and 
wages. In the case of State employees a 
partial remedy has been applied in the form of 
an increase of salaries. The pay of all ranks 
of the police and of the native army and of 
several classes of clerks and subordinates has 
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recently been raised. But there are a con- 
siderable number of residents in towns who 
cannot be assisted in this way, and whom it is 
difficult to help. One cannot but feel for them, 
although they form a very small fraction of the 
population, and every opportunity is taken of 
rendering them such assistance as may be 
found feasible. 


DISEASE. 


While there has thus been a great and 
general increase in the material] prosperity of 
all classes of the population, and there is now 
little risk of starvation even in times of severe 
drought, we have not, I grieve to say, been so 
successful in recent years in saving our people 
from fatal disease. In the ten years ending 
1901 the population of the Province increased 
by 8 per cent.; but in the eight years since 
Igor it has decreased by about 3 per cent., 
owing chiefly to the ravages of plague and 
malarial fever. 

For the treatment of ordinary illnesses 
hospitals to the number of 425 have been 
established in all the towns and many of the 
large villages, with trained Indian medical 
men in charge. An excellent Medical College 
is maintained at Lahore, and turns out very 
capable assistant surgeons and hospital 
assistants. That their services are well 
appreciated is shown by the fact that every 
year four million people, that is, one in five of 
the population, apply to the hospitals for 
medicine and advice. A large staff of 
vaccinators move about from village to village, 
and although no compulsion is exercised 
except in the large towns, the people now 
almost everywhere willingly bring their 
children to be vaccinated, and serious 
outbreaks of smallpox, which used to be very 
common, are now rare. The precautions 
taken against epidemics of cholera have 
reduced the mortality from that fell disease. 
But plague and fever have called for special 
effort, and although that has not been wanting, 
have in several recent years proved too much 
for the whole resources of the administration. 

Plague first broke out in the Punjab twelve 
years ago, and since then more than two 


million people have died of that disease: in| 


one year, 1907, the number of deaths from 
plague was 609,000, or 30 per thousand of the 
total population. At first an attempt was 
made to prevent its diffusion by establishing 


cordons of police round the infected villages, © 


and, by compelling the people to leave their 
houses and have them disinfected ; but plague 
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continued to spread, and as it was useless to 
attempt to carry out measures of prevention 
on a large scale without the co-operation of 
the people themselves, all compulsion was 
stopped, and effort was confined to encourage- 
ment and persuasion, and the provision of 
facılities for carryıng out the measures feasible, 
which are mainly the destruction of rats, 
inoculation, and the evacuation of infected 
houses. In i1go02 the Lieutenant - Governor 
organised a plan of inoculation on a very 
extensive scale, and obtained a number of 
medical men from England to assist the regular 
staff, arrangements being made to inoculate if 
necessary in one winter six millions of people. 
For some time the work proceeded satis- 
factorily, and more than 100,000 persons were 
inoculated. Then camea tragic occurrence at 
a small village called Malkowal, where nine- 
teen persons who had been inoculated from 
one bottle of the prophylactic fluid all died of 
tetanus. Doubts were thus cast on the purity 
of the whole supply of fluid, and it was im- 
possible to proceed with inoculation until those 
doubts had been removed. It must have 
been with a sore heart that the Lieutenant- 
Governor issued the necessary order for the 
abandonment of his beneficent scheme. Since 
then greater precautions have been taken to 
ensure the purity of the prophylactic, and a 
special staff is employed to inoculate all who 
desire it, but the confidence of the people in 
the operation had received a serious shake, 
and last year less than 50,000 people were 
inoculated. There is no doubt that inocu- 
lation confers a comparative immunity against 
plague for some months, and it is to be hoped 
that this natural reluctance on the part of 
the people will gradually be overcome. The 
special plague staff also aid the people to pro- 
tect themselves against outbreaks by destroy- 
ing rats, and evacuating and disinfecting their 
houses, besides offering medical treatment to 
the sick ; and many of the more intelligent of 
the people and of the regular. officials have 
rendered devoted service to their fellows in 
carrying out these measures, but it is difficult 
to get the great body to move. Careful re- . 
search is being made as to the method in 
which the disease propagates itself, and as to 
the best measures to cope with it, and though 
the task may sometimes seem almost hopeless, 
it is our duty to struggle against this great. 
calamity as best we can. I am thankful to 
say that there is now reason to hope that its 
ravages may soon be stayed. Last year the 
number of deaths was only 31,000, as agains 
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the 609,000 of the year before; and this year 
so far, the mortality from plague has been com- 
paratively small. The attitude of the people as 
a whole in this severe trial has been admirable, 
and plague has, like other calamities, helped 
to make them realise how fully the Government 
sympathises with them in their distress, and 
how ready its officials, both European and 
Indian, are to labour for their good, even at 
the risk of their lives. 


Bad as plague has recently been, it is not so* 


disastrous in its effect on the population as 
fever, which we have always with us. In ordi- 
nary times more than half the deaths are 


ascribed to fevers; last year they were returned © 


as the cause of death of 35 per thousand of the 
population: and in that year it is estimated 
that more than a quarter of the whole popu- 
lation of the Punjab suffered from fever. It is 
in this respect that fever, and especially 
malarial fever, is more injurious than plague, 
though plague is mere rapid in its course and 
much more fatal to those whom it attacks. 
Fever, on the other hand, in seasons in which 
it is prevalent, seizes far more than it kills, and 
generally after unusually heavy rains, prac- 
tically the whole population of large tracts of 
country is down with fever at one time, and it is 
impossible to carry on agricultural operations, 
or even domestic work, satisfactorily. Fields 
are left unploughed, unsown, and unweeded, 
and often itis difficult to find labour enough to 
reap the harvest. 

During last year’s epidemic all officials of 
Government and many leading men among 
the people were employed in distributing 
quinine in large quantities, and in the case of 
the poor free of charge, and much good was 
done in this way, but the numbers affected, 
about five million people, were so enormous 
that it was impossible to reach them all, and in 
most cases the disease had to be left to run its 
course, and leave its permanent debilitating 
effects. An important conference of experts 
has recently been held at Simla, and measures 
have been devised for the more exact study of 
the causes of the disease and of the best avail- 
able means for its prevention and cure, and for 
the fullest distribution possible of quinine, 
and the Government is preparing to redouble 
its efforts in combating this enervating disease 
which so often saps the strength of the people. 


EDUCATION. 


There has been a steady, though slow, in- 
crease in the means of education from the 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


December 24, 1900. 


primary school up to the Punjab University, 
and during the last twenty years the number 
of primary schools for boys has risen from 
1,600 to 3,200, and the number of boys attend- 
ing them from 80,000 to 142,000; but this is 
only one-tenth of the total number of boys of 
school-going age, and there is still only one 
school to every ten villages; and, although 
elementary education is free to the sons of 
peasants and labourers, comparatively few 
avail themselves of the facilities provided. At 
the census of 1go1 it was found that only one 
in thirteen of the male population can read or 
write in any language. An effort is now being 
made to improve this backward state of things. 
More funds have been made available for rural 
schools, and their curriculum has been made 
more practical and better suited to the village 
boy; and a great scheme has recently been 
adopted under which a better system ofagricul- 
tural education will be introduced, and agricul- 
tural methods will be improved by the appli- 
cation of science. A thoroughly well-equipped 
Agricultural College has been erected at 
Lyallpur, the capital of the Chenab colony, 
several trained experts have been obtained 
from this country, experimental farms have 
been started, and a scheme of research and 
training organised. The Agricultural College 
was opened this year, and it is hoped that in 
time the lessons learned and taught there will 
filter down to the peasant cultivator, “and 
enable him to improve both the quantity 
and quality of his crops. There is also an 
excellent Veterinary College at Lahore, 
which has sent out a large number of 
Indian veterinary practitioners. These men 
are employed by the district boards to provide 
medicine and advice free for the peasants’ 
cattle. They are gradually gaining the confi- 
dence of the people, and are able to do much to 
cure disease among animals, and to prevent 
the spread of epidemics. 

There is a considerable demand for instruc- 
tion in English, which is provided by the 
higher schools and a number of colleges, but 
so far, excluding the British troops and the 
small European population, only 3 per thou- 
sand of the total population of the Province 
can read or write English. In the last ten 
years, the number of graduates turned out by 
the University was only about 1,600. Thus 
only an insignificant fraction of the total popu- 
lation can be called educated in the true sense 
of the word, and of them a large proportion 
find employment under the State. 

Female education is still more backward, 
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and only one in forty girls of school-going age 
is receiving instruction. There are signs of 
progress in the towns, but it will be long 
before the village population can be persuaded 
to send their girls to school. 


UNREST. 


Thus when we look back on the last sixty 
years, we see that we have given the people of 
the Punjab peace and security, and an extra- 
ordinary increase in material prosperity, 
accompanied by a marked rise in the standard 
of living among all classes. They have better 
houses, better food, better clothes, more house- 
hold utensils, more gold and silver. Educa- 
tion has made some progress, and the higher 
standard of truth, toleration, and sympathy 
set before them has not been without its effect 
on the masses of the people, and has provided 
them with a much more trustworthy body of 
officials. Each man is protected by the law 
and the Courts in the exercise of his individual 
liberty in matters of religion, custom, pro- 
perty, and labour. He is not even compelled 
to serve in the army, to work on the canals or 
roads, or to have his children educated, and 
is thus in some respects a freer man than the 
inhabitant of most of the civilised countries in 
the world. And this personal security and 
liberty are guaranteed to him by the power, 
goodwill, and conscience of the British people, 
the strongest bulwark of freedom the human 
race has yet evolved. 

Why then do we hear of unrest in the Pun- 
jab? In the first place, it has been greatly 
exaggerated, and, in the second place, it has 
been manufactured by professional agitators 
mainly for their own selfish ends. If we take 
a broad view of the Province as a whole, there 
has been no serious increase of violent crime, 
no general tendency to resist the officials of 
the State or to withhold the taxes which are 
its due, and little evidence of discontent among 
the masses of the people. It is true that an 
attempt was made to spread feelings of dis- 
affection among the Indian troops, but it met 
with no success. The native army, which toa 
large extent is drawn from the Punjab pea- 
santry, and shares in‘its prosperity, remains 
thoroughly loyal and trustworthy. It is true 
that at Lahore some sympathy was shown by 
a small crowd with an editor convicted of 
sedition; and that at Rawal Pindi an unsuc- 
cessful attempt was made to stir up the pea- 
sants against the recent enhancement of the 
land revenue—unsuccessful because the mob 
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that, in consequence of the agitation, adopted 


‘a threatening attitude and wrecked some pro- 


perty, included hardly any of the peasantry, 
and was composed chiefly of factory employees 
and the riff-raff of the town. On a tour 
through the district last winter I found the 
peasantry generally quite contented with their 
land revenue assessment, which they acknow- 
ledged to be fair. It is true that, for a time, 
the agitators were more successful, by a mis- 
representation of the intentions of the Govern- 
ment, in exciting the fears of a number of the 
new colonists on the Chenab Canal, but those 
fears were soon dissipated, and the whole 
body of colonists have recovered their con- 
fidence in the Government, which has always 
treated them so generously. Attempts to 
persuade the people that Government was 
encouraging the spread of plague also failed, 
as how could they but fail when the people saw 
the devotion of all grades of the servants of the 
State in their endeavours to arrest the disease ° 
On all these occasiuns there were no lives lost, 
and the trouble they caused in a few towns was 
little more than is caused here now and then by 
a demonstration of the unemployed or the 
suffragettes. During the last two years I have 
been in close contact with the peasantry in 
their villages all over the Punjab, and [ can 
certify that the general body of them are not 
only more prosperous than ever before, but are 
as contented and loyal and as full of belief 
in the good intentions and good faith of 
the Government and its officials as ever they 
were. 

The worst result of the agitation is the un- 
settling of the minds of a fraction of the edu- 
cated classes, themselves a mere fraction of 
the population, and especially of the younger 
generation—an unsettling which recently, so 
far as the,Punjab is concerned, culminated in 
the cruel murder in this country by a mis- 
guided Punjabi youth of one of the best and 
kindest-hearted friends of India and of the 
Indians— a deed which aroused a universal 
feeling of abhorrence in the Punjab, and a 
sense of shame that such a foul crime should 
have been committed by a Punjabi. There has 
recently been some recrudescence of ill-feeling 
between the Mohammedan and Hindu sections 
of the population which must cause some 
anxiety, but there seems no reason to fear that 
it will lead to any serious acts of violence, or 
will? long interrupt the amity and tolerance 
whichygenerally characterise these two great 
communities in their relations with each other 
and with the Government gi 
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THE FUTURE. 
While I believe that a general review of the 
results of British rule in the Punjab indubit- 
ably proves that, on the whole, it has con- 
ferred immense benefits on all sections of the 
people, and has deservedly won their trust and 
respect, I by no means think that we can 
stand still, and cease our efforts to make 
good better. There are many directions in 
which the system of administration calls for 
further improvement, and I may be permitted 
to indicate some of them. 
_ We must never relax our precautions for the 
protection of the peaceful plains of India 
against the constant danger due to the pre- 
sence on its north-western border of warlike 
tribes of fierce, hardy, hungry mountaineers— 
a danger that grows greater the better-armed 
they become. The criminal law requires 
strengthening, not only against the noisy 
demagogues, who attempt to mislead the 
ignorant populace, and who are ruining the 
character of the rising generation, but also 
against the ordinary criminal, who too often 
escapes punishment by taking advantage of 
legal technicalities, for if too many persons, 
known to be guilty, manage to evade the law, 
what becomes of the feeling of general security ? 
The civil iaw, which has recently been greatly 
improved, calls for further simplification in 
the interests of the illiterate and ignorant 
peasantry, whose petty disputes require for 
their prompt and cheap decision a much less 
complicated system of procedure than do 
the larger issues that arise in trading com- 
munities. While we go on to train selected 
Indians for high office in the service of the 
State, and encourage the development of public 
spirit by giving more power to local bodies, 
and to the natural leaders of the people, we 
should endeavour to resuscitate the old village 
community and make its management more 
efficient by the gradual establishment of 
village councils, wherever the general feeling 
of the more enlightened residents of the 
village is in favour of such a develop- 
ment. While we continue to encourage 
higher education, we should give it a more 
practical turn by making it scientific and tech- 
nical, rather than purely literary. We should 
take measures to encourage a much more 
rapid development of primary education 
among the rural population by giving the 
village boys, in their own homely vernacular, 
a practical education such as will better fit 
“them for a village life, without encouraging 
them to forsake the plough for the pen. We 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Lecemler 24, 1609. 


should make it easy for parents to arrange 


that their children are taught their own religion, 
for any religion is better than none. We must 
still more strenuously endeavour to combat 
fever and plague, and to improve the sanitary 
knowledge and practices of the people. With 
all this, the administration must continue to 
be strong, firm, just and impartial, as well as 
generous and sympathetic. The people 
must be taught to obey the law, because 
it is necessary to the maintenance of 
order, not because it is imposed upon 
them from above, and to realise more and 
more that they are no longer merely a 
conquered people, governed by an alien race, 
but are members of the great and free British 
Empire, in whose progress they can take a 
personal pride, and which guarantees them a 
measure of security, liberty, and prosperity 
much greater than could be given them by any 
other human agency. If this policy, which is 
but a continuation of that which has always 
guided the administration, be maintained, I 
for one have no fear but that the great body 
of the Punjab peasantry will continue to be, as 
they are now, among the most prosperous, 
contented, and loyal of the subjects of the 
King-Emperor, who, like the great Queen- 
Mother they had learned to love, personifies 


-to them all the strength, justice, and benefi- 


cence which are summed up in the words, 
“ British Rule.’’ 


DISCUSSION. 


The CHAIRMAN (Sir Charles M. Rivaz) said the. 
audience would agree that they had listened to a 
most able and interesting paper. In the few remarks 
he would venture to offer he would confine himself 
to the Punjabi peasant, whose praises the author had 
sung but whose virtues he had not exaggerated. 
There were many types of the Punjab landholder 
which varied with each other in respect to thrift, 
energy, and agricultural capacity, but wherever he 
was found—whether he be the Mohammedan of the 
Northern and Western Punjab, or the Sikh Jat of 
the Central Punjab, or the Rajput of the Himalayas, 
or the Hindu Jat of Delhi—he was essentially a 
man, sturdy, stalwart, and independent. He (the 
Chairman) desired to mention two incidents 
within his own personal knowledge which, he 
thought, threw some light on the character of the 
Punjabi. The author had touched on one in his 
paper. Seven years ago, when plague was raging in 
the Punjab, the Government made an attempt to 
check its ravages by organising inoculation operations 
on a large scale. Soon after those operations had 
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been commenced a most lamentable catastrophe 
occurred in a small Mohammedan village in Northern 
Punjab. One of the bottles of the serum which had 
been used for inoculating the village had somehow 
or other become affected with tetanus germs, and 
the result was that the whole of the people who 
were inoculated from that particular bottle— upwards 
‘of twenty—died of tetanus. The catastrophe was a 
most deplorable one, and there was one specially 
pathetic feature in connection with it. When the 
inoculator, a European medical officer, went to the 
village and was about to commence operations, and 
‘had opened this particular bottle which turned out 
afterwards to be infected with tetanus, the headman 
of the village came forward and said, ‘‘ Sir, we have 
heard from some that this inoculation stuff is not 
really prophylactic against plague but is a virulent 
poison. How are we to know what it is?” The 
medical officer at once bared his arm, and offering 
his inoculating instrument to the headman, said, 
“ Here, inoculate me first of all.” The headman 
replied, ‘“ I do not know how to inoculate.’ The 
medical officer then said, ‘‘Here is my hospital 
assistant, he will inoculate me in your presence.’’ 
The headman said, ‘‘I see it is all right. I will lead 
the way. Inoculate me.” He and others were 
‘inoculated, and he was the first to die of tetanus. 
When the medical officer came to that village, as he 
did directly he had heard what had occurred, he found 
the village stricken with the deepest sorrow, but 
there were no demonstrations of hostility or resent- 
ment against him. The people accepted what had 
happened as being due to an accident, and did not 
reproach the medical officer in any way, but bore their 
` severe loss with patient resignation. He (the Chair- 
man) very much doubted whether, if such a calamity 
had occurredin any other part of India or indeedin some 
parts of Europe, it would have been received in the 
same fine spirit as it was by that poor remote village 
of the Punjab. The other incident to which he wished 
‘ to allude was connected with the earthquake which oc- 
-curred in the Punjab in the spring of 1905. The chief 
shock of the éarthquake was felt in the submontane dis- 
trict of Kangra. Within an area of some forty 
miles long by twenty-five miles broad a tract which 
was the most densely populated, and the best culti- 
' vated of the valley, and which contained the 
flourishing little town of Kangra, with its famous 
temple and historic fort, which had dominated the 
- hill country for many centuries, not a single build- 
‘ing of any sort escaped destruction. When he 
went to Kangra, a few days after the earthquake, 
he found the people naturally in great grief and dis- 
tress; they had not only Jost their houses and their 
household property, but also had suffered from the 
: very heavy mortality. They, however, by no means 
' abandoned themselves to apathetic despair; they 
' were keen and eager to rebuild their houses and 
repair their losses, if only the necessary assistance 
were given to them, and when it was given, they 
very quickly began rebuilding, and settling down. 
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The assistance the Government gave was not the 
only help the distressed people received, for people 
in parts of the district which had escaped the earth- 
quake, came forward at once, quite spontaneously, 
with food supplies and other measures of relief; and 
some of the leading societies in Lahore and other im- 
portant towns of the Punjab organised relief parties, 
which had been most useful. As he (the Chairman) was 
picking his way through the ruins of what had been the 
‘town of Kangra, he came upon a man sitting under a 
temporary thatched shelter at a corner of what had 
been the Bazaar, and he recognised him as being a 
prominent shopkeeper of Simla. He addressed the man, 
and asked him what he was doing there. The man re- 
‘plied :—‘‘ My home is in a part of this district beyond 
“the river which the earthquake has not affected. I 
have had a shop in Simla for several years and have 
made a good thing out of it. Therefore when I heard 
of the catastrophe that had occurred in my native 
district I thought I would come down and see what I 
could do.’? There he sat under his shelter with 
his large supply of food, grain, and other necessaries 
about him, distributing them freely to all who came 
No doubt the Punjabi peasant 
had his defects as well as his good qualities; he was 
apt to be quarrelsome and litigious. The Sikh of the 
Central Punjab was impulsive, excitable and credulous, 


‘and consequently he was sometimes led astray by 


mendacious mischief-makers. However, he soon 
came to his senses and recognised that he had been 
duped. His defects were certainly far outweighed by 
his sterling good qualities. The Punjabi agriculturist, 
taking him all round, was an uncommonly fine fellow, 
and as a soldier he was invaluable. Everybody knew 
that the Punjab was the chief recruiting ground for 
the Indian Army, and the Punjabi was quite at his 
best under military discipline ; and when he had com- 
pleted his service and returned as a pensioner he was ` 


-a most useful element in the village community in the 


interests of loyalty and order. In short, the Punjab 
might, he thought, be described, as was Italy of old 
by Virgil, as a country which was magna parens 
frugum, magna virum. 


Mr. T. H. THornton, C.S.I., D.C.L., as one 
who had served in the Punjab from 1857 to 1879, 
for 12 years as Secretary to Government and twice 
in temporary charge of the Administration, and was 
still deeply interested in its welfare, heartily con- 
gratulated Sir James Wilson on the extremely 
clear and interesting account he had given of 
the present condition of the Province. He (Mr. 
Thornton) had been especially interested in the 
author’s account of the extent to which the natives 
of the Punjab were utilised in the administration 
of the country. That, however, was no new policy. 
He recollected that when he first became Secretary 
to the Punjab Government Sir Robert Montgomery, 
who was then in office, was ever remarking that 


- he heartily approved and advocated the policy of 
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associating the people of the country, so far as was 
possible, with the officers of Government in its 
administration, That policy was steadily kept in view 
by his successors, and local administration of towns 
and districts by native committees was, he believed, 
more extended in the Punjab than elsewhere in 
British India. Some criticism on the sudden in- 
crease, under Lord Morley’s scheme, in the number 
of natives to be employed in the higher branches 
of the administration might be made, but he 
was delighted to hear that the author could say 
from his great experience and intimate knowledge of 
the country that, on the whole, he was strongly in 
favour of the policy and believed that it would prove 
successful. He (the speaker) also heard with the 
greatest pleasure the account given of the great exten- 
sion of irrigation. Since his time much had been done 
in the way of systematically colonising the upper 
doabs. If he recollected aright, what are called 
the ‘‘ canal colonies”. were commenced during 
the Lieutenant-Governorship of his friend Sir James 
Lyall, and the scheme seemed to have been car- 
ried out excellently. He had been depressed 
when he heard that there was some misunderstand- 
ing in those colonies, and that some of the colonists 
were open to the charge of disloyalty; but that 
had been explained and minimised to a great extent 
by the author of the paper. In almost every depart- 
ment there had been a steady progress. The author’s 
account of the Land Revenue system supplied a most 
emphatic answer to Mr. Keir Hardie’s statements as 
to the proportion borne by the land revenue to 
the gross produce of the country: instead of the 
Government taking, as Mr. Keir Hardie said, 75 
per cent. of the gross produce in the Punjab, it 
took nominally about 16 per cent., and practically a 
good deal less. 


Sir THOMAS RALEIGH, K.C.S.I., D.C.L., re- 
marked that his knowledge of the Punjab, compared 
with the knowledge of Sir James Wilson, was like 
amap of the Province as it appeared in a sketch map 
of India, contrasted with the local topographical map 
prepared by some enthusiast who had spent many 
years in filling in the details. The author had spent 
more than thirty years in the service of India, while 
he (the speaker) was what Mr. Burke would call ‘‘a 
bird of prey and passage;’’ five years was the 
limit of his service there. However, even in five 
years one learnt a little, and perhaps the fact that 
he had only learnt a little about the Province, if it 
did not enable him to criticise the paper, enabled him 
to sympathise to some extent with the audience, 
because he could not help feeling that when people, 
who had not seen the country, had rows of figures 
and most interesting and instructive facts read out to 
them, they might wonder in their own minds how the 
country looked. He himself had seen the Punjab, and 
could tell them a little about it. He had seen a few 
—only a few—of the many thousands of villages, but 
even when one had actually seen only two or three vil- 
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lages one would get some idea as to the Indian admi- 
nistration which one certainly bad not before. When 
the extraordinary narrowness of the Indian peasant’s 


. life, the smallness of his resources, and his complete 


innocence of these habits which made up what we were 
pleased to call civilisation were observed, then 
two things were realised with regard to the Punjab 
Jats. In the first place, one realised that Govern- 
ment might encounter among them resistance of a 
very formidable kind to what appeared to English- 
men plainly necessary or at least very desirable. Those 
Indians had learnt nothing whatever out of books but 
a great deal out of their own experience and the ex- 
perience of their fathers, and the changes which 
seemed to the Englishman beneficent might seem to 
them, simply because they had never heard of such 
things, destructive of all the ideas and beliefs in 
which they had been brought up. That state ot 
things had to be considered, and the Government. 
had to go slowly; and especially one had to re- 
member, what English politicians too often forgot, 
that there was no variety of politics in this country 
at all suited for export to the Indian Empire. 
Whether it was the Conservatism of the West-end 
or the Radicalism of West Ham, neither of them 
was at all wanted in India. In India one had to deal 
with facts and have as few abstract formule in one’s 
head as possible. Each case had to be judged upon 
its merits, and infinite patience had to be exercised. 
Secondly, if these people were studied, a support was 
obtained from them such as would hardly be got from 
a European or an American population engaged in 
the same occupations and better taught out of 
books. The Punjabis might be very simple, but 
they were extraordinarily shrewd in judging the 
immediate problems of their own lives, and 
when they saw that people were just to them 
and really meant to do good, then he thought 
the story told that afternoon about the inocu- 
lation accident was only one of many stories which 
might be told to show how in the long run the 
English administrators had gained the confidence of 
the people, and having that confidence were able to 
carry their work on much more steadily than they 
would otherwise have been able to do. He had seen 
the outside of Punjab life not only in the village but 
in the centre of it—in Lahore. During his stay in 
India he had lived at the Government-house there, 
and he might mention that an earthquake was thrown 
in along with the other entertainments of the evening. 
If any member of the audience had the opportunity 
of going through Lahore he would strongly recom- 
mend him to go through it on an elephant, for two 
reasons. In the first place, an elephant brought one 
toa little distance above the population of Lahore, 
who were very nice people, but there were always 
rather too many of them in the streets; and the 
second reason was that one got most interesting 
glimpses into the domestic life of all the people of 
Lahore who happened to live upon the first floor. 


_ When one saw the modern buildings—the railway 
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station alone was worth going all the distance to see 
—and compared them with what was done by the 
Sikh kingdom of Ranjit Singh and what was done 
in older times by the princes and princesses of the 
Mogul Empire, then Lahore became like a version of 
Indian history written in the most interesting way 
and illustrated with the most beautiful designs. It 
was just the same if one went through any of the 
other great cities of India—Agra, or Delhi, or 
Lucknow—the history of India. was written before 
one’s gaze, and in that form it was more interesting 
than in books. 


Sir T. W. HOLDERNESS, K.C.S.I., remarked that 
he knew little of the Punjab except from the out- 
side, but he had a strong feeling of admiration 
for the way in which Sir James Wilson had dealt 
with the subject. An economic survey of the 
Province, such as the author had been able to give, 
founded on first-hand knowledge, full of facts and 
full of sympathy, was an admirable antidote to many 
of the statements which were frequently made about 
India by people who, as Lord Morley once said, 
had spent a whole six weeks there. He was reading 
the other day a little book by a Member of Parlia- 
ment, written after a visit to India, in which it was 
said that the land revenue in India absorbed about 
75 per cent. of the gross produce. Sir James had 
shown in his paper that that was absolutely in- 
correct as regards the Punjab, and that in fact 
the land revenue there had been reduced to one- 
tenth of the gross produce. His own impression 
was that Sir James had been unduly moderate in his 
estimate, and could be convicted by his own figures. 
For instance, his figures were incompatible with the 
average selling value of land in the Punjab. The 
present land revenue from the Punjab was about 
two millions sterling. If the gross produce was only 
ten times that amount, the gross produce of the 
Province represented 20 millions sterling, The 
capital value of the land, according to Sir James, 
was 150 millions sterling. He (the speaker) thought 
the gross produce of land which was worth 150 
millions sterling must be a good deal more than 
20 millions a year. Again, the figures in the paper 
showed that 15 millions of produce was exported 
annually from the Punjab. If the Province exported 
that amount it certainly would keep more than‘ five 
millions for itself. That was evidence that the gross 
produce of the Punjab was a good deal more than ten 
times the land revenue—that was to say, it was a 
good deal more than 20 millions. The Famine Com- 
mission put the land revenue assessment of the 
Punjab at about 7 per cent. of the gross value. 
That was about one-thirteenth or one-fourteenth, 
and he should think that this was not an over- 
estimate. Speaking generally about the paper, he 
considered that if it were widely read, it should do a 
great deal to counteract the misleading statements 
which were made about India. 


_ ripe. 
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On the motion of the CHAIRMAN, a vote of 
thanks was accorded to Sir James Wilson for his 
valuable paper. 


Sir JAMES WILSON, in reply, said he fully agreed 
with Sir Thomas Raleigh with regard to the neces- 
sity of going slowly in anything undertaken in the 
Punjab. There was a temptation to many who were 
keen reformers—especially if they were only in India 
for a short time—to push things along too fast; 
they wanted to see some result of their actions 
whilst they were still in the country, and they forgot 
that the Indians were a very old people, and did not 
like to be hustled. It was very much better in the 
end that they should take time, and have patience, 
and carry the people along with them. ‘With regard 
to one of the reforms which had been described that 
afternoon, namely, the Alienation of Land Act, he 
happened recently to come across a paper written by 
himself thirty-two years ago. He was then serving in 
a district which had suffered from a succession of very 
bad years, and his attention had been called to the 
very rapid way in which the’ holdings of the small 
peasants were being absorbed by the village money- 
lenders. He reported the matter to the Govern- 
ment, but it was not until twenty years afterwards 
that an Act was passed which had the effect of stop- 
ping the transfer of the land from poor peasants. Per- 


sonally, he would ‘have liked that Act to have been 


passed twenty years previously, but perhaps it 
was well to wait until the time was perfectly 
Sir Thomas Holderness had said that he 
(the speaker) had been convicted by his own figures 
of being too moderate in saying that the land 
revenue of the Punjab at present was about one-tenth 
of the gross produce. He had to admit that Sir 
Thomas was right, but he wanted to be very mode- 
rate and to err on the safe side. One reason 
why his figures worked out so as to show that the 
gross produce of the Punjab must bea little more than 
ten times the present land revenue was that in recent 
years there had been a very large rise in prices, and 
in making his estimate he had taken the average 
prices of the last thirteen years. If one took the 
average of the last three years, then the present money 
value of the gross produce of the Punjab would be 
more like 30 millions than 20; so that the estimate 
of the Famine Commission—that the revenue did 


“not exceed 7 per cent. of the. gross produce—was 


no doubt more accurate than his own. 


Sir WILLIAM LEE-WARNER, K.C.S.1., said it 
was contrary to the practice of the Society to propose 
a vote of thanks to the Chairman, but he knew that 
he would be expressing the feelings of those present 
and the feelings of those who read the Proceedings 
hereafter, if he said that the admirable paper which 
had been added to the list of lectures on the provinces 
of India had gained additional value from the 
remarks made by the Chairman and the con- 
tributions to the discussion by those who had spoken. 
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He would only add that while those who adversely 
criticised the Services of India would never be con- 
vinced that those Services cared for anything except 
the power entrusted to them and gratified their 
self-complacency by pointing to figures and facts 
open to doubts, yet one impression perhaps would 
convey itself to the minds of others who might read 
the discussion : that what made the Services of 
India rejoice in their labour, and what gave satis- 
faction to them when they came home was the con- 
viction that the people of India trusted them and. 
were grateful to their rulers as shown by the 
anecdotes which the Chairman had related. 


CANTOR LECTURES. 


AERONAUTICS. 
By CHARLES CYRIL TURNER. 


Lecture I.—Delivered Novem ber 2 gfh. 


I have been asked to deal in these lectures 
in untechnical language with the principles of 
aeronautical science so far as they are known, 
and with the present stage of development in 
the various branches, and the probable lines 
on which further development will take place. 

The main divisions into which aerial craft 
are divided are aerostats and aeronefs. I am 
using the term ‘‘ aeronef’’ because it has been 
recommended by the fourth International Con- 
gress to designate all aerial craft driven by 
motors as distinct from the inert ordinary 
spherical balloon. Aeronefs, therefore, in- 
clude aeroplanes, dirigible balloons, heli- 
copters, and ornithopters. Aerostats are the 
comparatively unimportant ordinary balloons. 
‘‘ Aeronef ”’ is no new word. It was used in 
Jules Verne’s famous romance, *‘ The Clipper 
of the Clouds,” and was, if I recollect rightly, 
there restricted to a heavier-than-air contriv- 


ance. It was in use years. before Jules Verne . 


however. 


Another division of: aerial craft is. the: 


obvious one between heavier-than-air and 
lighter-than-air vessels. This, of course, gives 
us a different classification, for whereas the 
aeronef and aerostat classification puts the 
dirigible balloon and the aeroplane in the 
same class, this other division of heavier-than- 
air and lighter-than-air separates the dirigible 
balloon from the aeroplane and lumps it with 
the ordinary spherical balloon. Obviously, there 
are occasions when the term “‘ aeronef’’ is of 
great value. 

The common word airship can be applied 


to all vessels that travel in the air, but it is. 
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gradually becoming restricted to the dirigible 
balloon, and for the sake of clearness it would 
perhaps be well if we allowed it to be so re- 
stricted. No good purpdse is achieved by 
trying to change the public mind in matters of 
this kind. Correct as it is to term an aeroplane `` 
an ‘‘aerodrome,’’ public opinion is too strong 
for the purist. 

When I see the word ‘‘airship’’ in the head- 
line to a newspaper paragraph, and I find that 
the paragraph concerns an aeroplane flight, I 
confess to a feeling of annoyance. Common 
usage is restricting the term airship to the 
dirigible balloon. And it may be that despite 
the popular romance of Jules Verne and the 


_ formal approval by the International Congress 


of the word “‘aeronef’’ you will never get the 
public to use a. word with such a foreign look 
about it. 

In saying a few words about ballooning I 
hope you will not think that it is a mere act of 
courtesy to a branch of aeronautics which 
many believe to be dying. Ballooning remains. 
a pleasant pastime, and, as I hope to show, 
something more. 

We believe we know the limitations of 
ballooning, and it is common to hear the 
remark that the balloon, being at the mercy of 
the wind, only provides a pastime, and is. 
not very good at that. 

But ballooning has been and will remain one 
of the principal methods of exploring the 
atmosphere, and undeniably the most pleasant. 
Ballooning is a delightful, health-giving sport, 
in which the comparatively feeble and nervous 
can engage with impunity. In a balloon yow 
can without trouble in ten minutes pass from a 
London fog to an atmosphere as pure as that 
of the Riviera. Ballooning will continue to 
be the handmaiden of the sciences of meteoro- 


. logy and aviation; and, with the advance of 


mechanical flight and the increasing need to | 
know and understand the laws of the aerial 
ocean, ballooning will increase in importance 
and value. 

It is, of course, necessary to recognise that 
the balloon is completely at the mercy of the 
wind. True, there are occasions when the 
balloonist can, by ascending or descending 
into a different stratum of air, meet a different 
current and modify his direction, and even, on 
occasion, retrace his path, or make for some 
desired destination. But it is not often that 
much can be accomplished in this way, and 
the balloonist can never depend upon finding 
a favourable current. : 

Some small amount of dirigibility is obtain- 
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able by the use of the trail rope, but so slight’ 


as to be of very little value. Its retarding effect 
on the balloon is very slight, but just enough to 
enable the wind to be felt in the balloon, when 
the balloonist, by setting up a sail, may steer 
a point away from the wind’s course. 

Sea-floaters, answering at sea the same 
purpose that the trail-rope serves on land, 
have been tried. ‘L’ Hoste crossed the Channel 
more than once using one. 

With the exception of small unimportant de- 
tails of construction, and the introduction of 
the ripping panel, the balloon has, however, 
not made any progress for a century. It is 
incapable of being radically improved, except 
by the discovery of some means by which the 
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But why should not some method of retaining 
the gas be discovered? I believe that it is 
only because that problem has not hitherto 
appealed to the man of science that it 
has not been solved. But now that the 
dirigible balloon has been brought to a con- 
dition of some utility, engineers and chemists 
are hard at work on this problem. It is certain 
that the man who can greatly improve the gas 
efficiency of a balloon will achieve honour and 
material gain. . Enormously as this would im- 
prove the dirigible balloon, it would have no 
less an-effect upon ordinary ballooning. 

The one drawback of ballooning is the short 
limit of the voyage. Only by particular care 
can you arrange to stay up in the air for 24 


FIG. I. 


A SEA-FLOATER. 


gas could be retained indefinitely, or kept at 
an even temperature, enabling a balloon to 
remain in the air for a very long period. 

Some prolongation ofa balloon voyage would 
be possible if fresh ballast or gas could be 
taken in ez route. 

I think it was John Wise who suggested for 
his proposed Trans-Atlantic balloon voyage 
taking up water from the sea in buckets. 
Fig. 1 shows a sea-floater made by Mr. 
Gaudron, with which I assisted in an experi- 
ment last year while passing over the North 


Sea. This is a cylinder with tapering ends.. 


The two extremities are air-tight compart- 


ments, while the main body is hollow,.but at. 


one end is pierced with holes through which 
water readily enters. The tilt of the floater 
can be regulated from above so that the aero- 
naut can at will empty some of the water out, 
or allow more water to pour in. 


We shall, I hope, be trying an improved one 
soon. 


We were: 
travelling too fast, however, to test it properly. 


hours, and that is, in England, long enough to 
be dangerous and not long enough to give 
security. In other words, there is danger in 
making a long balloon voyage in England if 
the earth happens to be hidden by clouds, 
because the wind almost inevitably carries you 
out to sea. But if you had a balloon that 
would stay up indefinitely the problem would 
no longer be urgent. If blown out to sea you 
could find a wind at some altitude to bring you. 
back again. At any rate you need not be 
drowned. There would be quite a number of 
people who would make prolonged voyages. 
But far more important than that, the discovery 
would enable ballooning to be carried on with. 
far more comfort. The large margin of ballast 
now necessary could be dispensed with. Then. 
meteorologists could make extended studies of 
the atmosphere, and explorers could conduct 
prolonged voyages over regions inaccessible. 
by ordinary methods. 

If some means could be discovered of con- 
trolling the temperature of the gas in a balloon, 
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so that it could be made independent of the 
changes of sunshine and cold, the utility of the 
spherical balloon would be increased a hundred- 
fold. The Comte de Dion has offered a prize 
to any inventor who solves this difficulty. 
Steam has been tried by Santos-Dumont and 
others. 
freeze it chemically is a question. If it could 
be kept cold the balloonist’s purpose would 
be served, although cold gas naturally lacks 
the buoyancy of warm gas. The important 
thing is to keep it equable, so that you have not 
to sacrifice gas every time the heat causes 
expansion, nor to throw ballast every time you 
descend. i 

Mr. Kipling’s wonderful story, ‘‘ With the 
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rope or wire, but a man also, and hold him 
suspended in air with safety. 

. The kite proves to us that the air offers 
great resistance to a flat surface if the flat 
surface in obeying the law of gravity is képt 
in a nearly horizontal position. It will not fall 
vertically. It will slide down at an angle. 
Its angle.relatively to the current of air is 
constant. The speed of its passage through 
the air is constant, depending, indeed, solely 
upon'the shape and size of the kite and the 
amount it has to carry. The kite is. always 
falling relatively to the wind, but while the 
wind is strong enough it does not fall to the 
ground. It will even mount higher and higher 
in a freshening breeze. 


FIG. 2. 


ar” 


N 


PRINCIPLE OF THE KITE. 


The arrows show the direction of the wind. 


In A the wind is horizontal. 


In B the wind has an upward 


direction, and the kite, keeping the same angle relatively to the pressure of the air, comes to a position 


nearly overhead. 


Night Mail,” shows us airships in which the 
gas is reduced to liquid and then again to 
gaseous form at will by the use of what he calls 
the Fleury Ray, which he vaguely suggests is 
something to do with radium. Well, the 
dreams of the romancer have a curious way 
of coming true. 

To-night we must not devote any more time 
to our old friend the balloon. We must come 
to the aeronef, and our introduction to motor- 
driven aerial craft will be through the kite. 
But I shall not dwell upon the kite for many 
moments since you are so familiar with its re- 
lationship to the flying machine. 

In the kite we have an apparatus which, 
despite the fact that it is heavier than air, will 
remain in the air, carrying with it not only its 
own weight, but, in addition, the string or wire 
with which it is held. It will remain in the 
air all the while it is held in a. position which 
presents its surface at an angle to the wind. 
The ordinary monoplane kite is held with its 
surface tilted upwards facing ‘the wind, and if 
the kite be large enough it will lift not only a 


At the risk of being wearisome I must just 
hurry through some of these quite well-known 
paths that lead us up to the study of the 
complete flying machine. We must in passing 
consider the natural aeroplane, the gliding or 
soaring bird. There is no need to point out 
the resemblance between the kite and the 
soaring bird. The kite is kept to the wind by 
the control of the operator below. The bird 
keeps its distended wings to the wind by its 
own power, or glides through the air with its 
own momentum. If the direction-control and 
power could be combined in a kite, the problem 
of mechanical flight would be solved. That 
was precisely the task that the early experi- 
menters set themselves to accomplish. 

The resemblance of a monoplane to a bird 
gliding on outstretched wing is obvious, and 
the flight of the machine depends on the same 
principles as does the flight of a bird. The 
only difference is that between mechanical 
power and the mind of the man on one hand, 
and on the other the muscles and instinct of a 
bird. The monoplane also resembles the 
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single-surface kite, flying at a slightly inclined 
angle, the string holding it against the air cur- 
rent; only, in the monoplane, in place of the 
string pulling it, there is a propeller screw. 

The question of flapping wing flight will be 
briefly considered in the third lecture, and 
need not concern us at this stage. It was the 
soaring bird that first suggested to man the 
monoplane, and in some monoplanes the wings 
very distinctly resemble the shape of the wings 
of birds. It is quite easy to make out of 
paper a copy of a bird with outstretched wings, 
and such an appliance will soar gracefully 
across a room if given a slight impetus, or 
with the impetus derived from the attraction 
of gravity to its properly balanced weight. 

The monoplane came before the biplane in 
order of experiment, doubtless for the simple 
reason that the monoplane was suggested by 


the soaring of birds. Experiments with 
kites of various types, however, led to 
the conclusion that a double plane on 
the box -kite principle gave increased 


lifting power and a better equilibrium than a 
single plane. That the increase of a kite’s 
leading edge gives increased lifting power is 
undeniable. For the rest there are advantages 
and disadvantages, as we shall see. 

There is no lack of examples in nature 
for the aviator to copy. Flying fish “ sail” 
on their expanded wings, which are the en- 
larged front pair of fins. They leave the water 
with a sort of leap, and it is not certain how 
far their ‘‘flight’’ is aided by any stroke or 
vibration of the fins. They are carried through 
the air some forty or fifty feet, the wind having 
a strong influence on the distance. There is a 
flying fox which glides down by means of an 
extended membrane, but has to climb up the 
tree again by the help of his legs. 

With regard to natural flight, Professor Ray 
Lankester recently offered some suggestive 
reflections :— 


‘‘ A microscopic organism of one five-hundredth 
of an inch long swimming in ordinary clear water is, 
in consequence of the proportion of friction to surface 
and weight, in the same conditions as a man would be 
swimming submerged in a sea of treacle. The water 
is, mechanically speaking, a viscid fluid in its rela- 
tion to the microscopic: animalcule. And so it 
is with the relations of that gaseous fluid, the 
atmosphere, to smaller and larger bodies which 
float, fly, or are propelled in it. Size and specific 
gravity make a great difference in the ease with 
which they float or are supported and move in 
the air, and it is all against the flying facility 
of the larger masses. It is a noteworthy fact in this 
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connection, furnished by the study of natural history, 
that there are no large flying animals—large, that is 
to say, as-animals go. It is true that there isa great 
range in the size of flying animals, from the minutest 
flies up to the condor, vulture, and the albatross. But 
the bodies of these birds are small, not larger than 
that of an ordinary dog. and the stretch of the wings 
is only about 10 feet, whilst their weight, in propor- 
tion to size, is reduced by great internal air-sacs, 
which extend even into the bones. Even when we 
examine the records of extinct monsters, amongst 
which are some huge creatures as big in the body as 
the biggest elephants of to-day, and longer by reason 
of their great lizard-like tails, we find no instance of 
very big flying creatures.’’ 


I don’t think we need draw any sweeping 
deduction from Professor Lankester’s state- 
ment. The length of the creatures that swim 
in the water is never more than 8o or go feet, 
but we make submarines of much greater size. 

At any rate, we observe certain invariable 
features in the wings of the gliding bird, and 
certain features that are not invariable. It is 
clear in the first place that the extended wings 
are always greater in span from left to right 
than they are in width. They vary from the 
albatross’s, which are 14—1, to the lark’s, 
which are 4—1. In other words the aspect 
ratio of the albatross’s wing is 14, that of the 
lark’s 4; and the width of an aeroplane 
should never be more than about a fourth of its 
span, while in some actual machines it is no 
more than an eighth. 

They are always greater in span than in 
width, but the proportion varies. They are 
always curved, but the amount of the curve 
varies. The question of the aspect ratio is 
important. The question of the proportion of 
the leading edge to the size of the aeroplane 
is one of the most important points we have to 
deal with. A plane to feet square will not 
lift so much as a plane 100 feet in span 
and one foot in width, although both 
have the same superficial area. The word 
‘‘span’’ in this connection means the 
dimension from right to left. Let us sup- 
pose that a plane 24 feet in width and 20 
feet in length will lift 2lbs. per square foot if 
driven through the air at a certain velocity at 
an angle of 1 in Io. Since it is but 24 feet 
wide, its forward edge would therefore be 3 
inches higher than its rear edge. Such a 
plane has an unwieldly span for practical 
flight ; itis too long. Therefore we cut it in 
halves, making two lengths of 10 feet each, 
and place one over the other. We 
lose a small fraction of the lifting power by 
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increasing the length of side edge. We now 
have a biplane, 10 feet in length and 23 feet 
wide, and the lifting power, under certain con- 
ditions, is 2 Ibs. per square foot. The planes 
have a total surface of 50 square feet, there- 
fore the total lifting power, is 100 lbs. 

Now, why, in order to ‘obtain this amount 
of lifting-power, should it be necessary to have 
20 feet of entering-edge? By halving the 
span of the aeroplane, and by making it a 
monoplane 5 feet wide, instead of 24 feet, the 
lifting power is enormously reduced. The 
front section, of 30 inches in width, retains all 
its lifting-power, but the rear section has com- 
paratively small lifting-power. 

There has been a fractional loss of lifting- 
power due to increasing the length of the sides 
of the plane in proportion to the entering- 
edge, but here we have a new factor. Why 
should the front section of a wide aeroplane 
have more lifting-power than a back section 
of the same superficial area ? 


FIG. 3. 


DISTRIBUTION OF LIFTING POWER. 
The leading edge is C D. The half of the plane, A, 
is equal in size to the half, B, but the lifting power 
of A is greater than that of B. 


The loss of lifting-power at the rear section 
is due to the fact that the air having met the 
plane just behind the leading edge can only 
have its fullest possible effect there. As it 
passes down the under-surface of the plane it 
comes into ccntact with, and to some extent dis- 
perses the power of that section of air which 
should bear directly upon the second part of 
the plane. The air does not bear directly on 
the plane except near the front edge. No 
matter how much the curvature is increased 
towards the rear, the lifting-power dwindles, 
and there is a limit to the possible amount of 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


December 24, 1509. 


curvature. If the whole of the surface of the 
plane struck the air simultaneously the effect 
would be uniform throughout its width, and its 
lifting-power would increase in exact proportion 
to any increase in its size. Butit is the leading- 
edge of the plane which strikes the air first, 
the rest following throughout its flight. Near 
the leading-edge the lifting-power is greatest. 
It dwindles gradually towards the rear of the 
plane,.and at a certain point, when a certain 
width proportionate to the length has been 
attained, it becomes profitless to add further 
to the width: there would be no increase of 
lifting-power therefrom. 

Professor Langley suggested that by in- 
creasing the angle of the rear half of the 
plane this loss of power would be overcome, 
and that by adding a third section at an even 
greater angle additional lifting-power could be 
obtained in exact proportion to the increase of 
total area. As a matter of fact the box-kite 
with curved surfaces lifts better than the one 
with flat surfaces. 

We may take it as beyond dispute that the 
curved surface is superior to the flat. Experi- 
ments by Langley, Phillips, Maxim, Lan- 
chester, and others prove it. But even with 
curved surfaces there is diminishing power to- 
wards the back, although the loss is not so 
great as in the case of the flat surface. 

The advantage of the increased tilt towards 
the back is fairly clear. It reduces the disper- 
sion of power due to the conflicting air-flow. 
It tends towards making that part of the plane 
‘‘grip’’ the air almost as well as the forepart. 

The next main points are the shape of the 
plane and the angle at which it should be 
placed. Experiments have shown that the 
ideal shape is concave on the under side and 
convex on the upper surface, with the thickest 
part near the front edge—not more than a third 
of the total width from the front edge. 

The practical angle at which a plane should 
be driven is from 1in 7 to1in 20. The smaller 
angle, by the way, is for the higher speeds. 
When an aeroplane, working at an angle of 1 in 
10, is driven at a high speed it pushes the air 
beneath downwards at one-tenth of its forward 
velocity. In moving forward it pushes the air 
down I foot—in effect, the plane rises 1 foot. 
At an angle of 1 in 20 the plane would rise 
1 foot with each 20 feet forward. Of course, 
the effect is relative to the forward movement. 
It is not necessarily a net increase of altitude. 

To propel a plane at a great angle of inci- 
dence takes more power than a plane at a 
small angle. But the increased power being 
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granted, the angle of ascent is steeper—the 
lifting-powér greater. The increased power 
is requierd because there is far more air-re- 
sistance to a plane being driven forward at the 
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But according to Maxim, the air also flows over 
the upper surface smoothly, and if we arch 
that surface considerably we cause the air to 
flow down the back at a steeper angle. As we 


FIG. 4. 


A 


| . VARIOUS PLANE SECTIONS. 
A, a simple inclined plane: 3B, a curved plane at the same inclination or angle of incidence, Cis the 
: -. concavo-convex plane which gives the best results. 


greater angle. It is easier to pull a plate 
through the water edgewise than flat. 

The reason that the best results are obtained 
from planes of concavo-convex shape with the 


thickest section near the front edge is, accori-. 


shall see. presently, it is by no means proved 
that the air flows evenly over the back. The 
air, indeed, is a turbulent fluid, and is not the 
perfect fluid which some theorists assume. 
Whatever may be the cause it is a fact: 


Fic, 5. 


SHOWS THE ACTION ‘OF A CURVE PLANE IN A PERFECT FLUID. 
But the air is a turbulent fluid and it does not flow smoothly down the back of the flame. 


ing to Maxim, that the air leaves the rear edge 
of the plane at a direction which is a compro- 
mise of the upper and lower surfaces—the 
lower curved surfaces passes the air along at 
one angle, and the greater the angle—as we 
have seen—the greater is the lifting power. 


proved in practice that the concavo-convex 
wing (to call it a plane is, of course, a contra- 
diction of terms) is the most efficient. It is. 
the form of the bird’s wings. . 
It is further often asserted that the air pass- 
ing over the upper surface of the plane.assists 
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ts lift as well as its propulsion. Bnt this is a 
fallacy.’ The action of the air on the upper 
side of the plane has nothing whatever to do 
with lifting power. For instance, there is the 
familiar experiment with paper sometimes 
brought forward to show that the air passing 
over the back of the plane lifts it. As 
Phillips believed, it creates a vacuum on the 
upper rear extremity, and the paper natur- 
ally is pressed upwards. But let me explain 
the fallacy of the argument which seeks to 
show that the upper side of the plane therefore 
gives lifting power. If that piece of paper 
were free in the air, it would not matter how 


A ‘PAPER EXPERIMENT. 


The effect of blowing on the forward edge of a — 


curved plane. Dotted lines:show how paper rises. 
hard I blew on its upper surface, it would not 
lift. It is only when I hold it, in fact. And 
the lifting power is derived entirely from my 
expenditure of energy. The harder I blow the 
more it lifts. The power to rise is derived en- 
tirely-from the energy with which I blow, or, 
in the alternative of a plane being driven 
through the air, entirely from the energy of 
the motor. There is no lift at all without the 
expenditure of power by the engine. 

It certainly is not the fact that the air 


passes smoothly down the curved back of a- 


cambered plane, and, meeting the flow of air 
that has passed down the under surface, there- 
fore assists the forward movement. Scarcely 
any of these theories. of. the action of the air 
on the back of the plane have been mathema- 
tically formulated. Indeed, we are only on the 
threshold of the science. 

No analogy of the behaviour of other fluids 
is of much use when we come to deal with the 
air. The air'is not a perfect fluid. It is a 
very turbulent fluid. There are vortices and 
reverse movements at the back of the plane. 
Practically nothing is known of the mathe- 
matics of the subject»: The leading mathe- 
maticians are silent; and I.have observed that 
the only theorists putting forward ‘their con- 
clusions as if they were capable of scientific 
proof are minor scientists. It is very necessary 
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at present to keep an open mind. Dr. Green- 
hill and Professor Darwin, who have been 
appointed to the Aeronautical Advisory Com- 
mittee, have not yet issued any statement as to 
their researches—not, I believe, that they are 
unwilling but because they are unable at pre- 
sent to speak with any certainty. 

It will be useful here to explain an important 
point which will help us when we deal with the 
finished machine--a point on which error is 
common. 

Fig. 7 shows the manner in which the 
air divides on meeting an inclined plane. The 
point on the plane at which it divides is fixed — 


FIG. 7. 
Iw Ne ` e 
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The Centre of Pressure is farther back, with planes 
driven at the greater angle of incidence, as in the 
lower of the above. _ 


so long as the angle of incidence is constant. 
It makes no difference whether you drive the 


- plane at one mile an hour or at 1,000 miles an 


hour the air will always divide at a certain 
spot. I.mention this in order to make the 
argument clear. It is true only when the plane 
is held at one angle. But we are dealing with 
flying machines, with planes that move freely 
in the air, and so we come to a paradox. 
The point at which the air.divides is absolutely 


dependent upon the speed. A plane being 


driven through the air at the same angle of 


incidence is acted upon by two forces—its 


speed and the force of gravity. It is either 
falling at a certain rate towards the earth, or 
it is overcoming the tendency to fall and is 
being driven horizontally, or even upwards. 
Now, if its speed be 50 miles per hour it is— 
we will say for the sake of argument—over- 
coming its tendency to fall 20 feet while 
travelling horizontally 20 feet. But if its 
speed be 100 miles an hour it has 40 feet in 
which to overcome its tendency to drop 20 feet. 
In. other words its angles of incidence must 
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be changed if it is to move horizontally. This 
does alter the point on the plane at which the 
lines diverge, but it is due not to the change 
of speed but to the force of gravity altering 
the ‘angle of incidence. If you do not alter 
‘the angle the plane will ascend. The slides 
illustrate experiments by Dr. Marey and Dr. 
Hele Shaw, and were given to me by 1 Dr. Hele 
Shaw. 


Frc. 8. 


25 feet 25 feet 


CENTRE OF PRESSURE AND CENTRE OF GRAVITY. 


The plane B B is at a greater angle of incidence 
than the plane AA. If its speed be 10 miles per 
hour, it will, while travelling horizontally 25 feet, 
overcome its tendency to fallto D. If its speed be 
20 miles per hour, it will have 50 feet to travel while 
overcoming its tendency to fall to E. Unless the 
angle of BB, therefore, were decreased to that of 
A A for the greater speed, the plane would not move 
horizontally, but would ascend. The angle is, there- 
fore, decreased, and the centre of pressure is nearer 
the entering edge. 


Stability in flight will be dealt with in the 
third lecture, but to illustrate the effect of 
speed upon the angle of incidence we will 
take a paper glider with a small weight ata 
fixed point. The glider has a natural speed 
determined by its shape and weight. If we 
increase the speed it will rise through a 
quarter of a circie to a point of instability. It 
will then give a lurch, and the weight will 
cause it to recover and resume its glide at the 
natural speed. If we throw it hard AS 
we can make it loop the loop. 


The glider in that case had its Jaa near, 


the point. You have’seen the point on the 
plane at which air divides. That is where the 
weight should be. The less the angle of 
incidence the farther forward should the 
weight be placed. In this case, on an exactly 
similar glider, I will put the weight half an 
inch back, and the effect, you will see, will be 
to cause the glider with approximately the 
same speed to lose equilibrium and loop the 
loop much more quickly. For different speeds 
‘you must alter the centre of gravity. 

In a natural glide the glider as it descends 
‘becomes tilted up in front. The centre of 
pressure moves: forward in advance ofthe 
weight, and the air gets an upward leverage. 
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--must not be regarded as conclusive. 
declared that an aeroplane would lift 20 times 


-overcome the head resistance. 
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The tilt gives the glider extra lift but also 
slows it. The speed decreases, the centre of 
pressure.and the original angle of descent are 
resumed. In an actual flying machine stability 
is preserved by changing the angle of the 
planes. 

I have referred to the effect of the shape of 
Now let us 
deal with the actual lifting-power: approxi- 
mately, the lifting-power of a plane Ioo feet 


in length by 2 feet in width, at an angle of z 


in 10, and driven at 40 miles per hour, is 24 
pounds per square foot of superficial area, a 
total of 500 pounds. The same plane, if placed 


-at an angle of 1 in 20, will lift only 14 pounds, 


unless the speed be increased.. But at a speed 
of 60 miles per hour instead of 40, the same 


-plane at the angle of 1 in 20 will, according to. 


= These researches 
Chanute 


Maxim, lift 2°81 pound. 


as much as Newton’s formula gave. Maxim 


-says that the difference is twice as great as 


Chanute, believed it to be. Indeed, all the 
old formulz.'with regard to the lifting-power 
of planes: trayelling forward at high speed, and 
held at an angle, have been proved to be inac- 
curate. With accelerated speed there is greater 
economy of power than was formerly supposed. 
And this notwithstanding the fact that in- 
creased speed requires increased . power to 
In connection 
with head. resistance, we must consider the 
best shape of the plane, and we come to what 
is known as ‘‘stream-line’’ form. Lanchester 


.describes a stream-line body as ‘‘ one that in 


its motion through a fluid does not give rise to 
a surface of discontinuity.” The natural 


-stream-line form is possessed by most fishes. 


In stream-line form the thicker end goes first. 
Experiments have proved that there is more 
resistance if the thin and more tapering edge 
is driven first. This applies to some extent to 


bodies driving through the air, although, as we 


have seen, there is discontinuity, and it may be 
that theturbulent air never gives perfect stream- 
lines. 

When the inclined plane moves. forward 
there is a pressure of air on the under-surface, 
and a rush of air above. In the case of a 
concavo-convex plane there is the additional 
advantage of reduced resistance to the air. In 
practice it is found best that the lines upon 
which the planes are constructed should ap- 
proach what is known as stream-line form if 
the. best results are to be obtained. The sec- 


‘tion. of the members in the framework in a 
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flying machine should not be circular, but 
pear-shaped. This, I think, is proved by prac- 
tice. The section of a bird’s wing is, roughly, 
concavo-convex. . 

It is the fushion to deride scientific men and 
to remark upon the small extent to which the 
first aeroplane owed its creation to scientific in- 
vestigations. Practical men are, of course, 
working by rule ofthumb. It is the only way we 
can obtain data for the scientist. But they are 
using science all the time. It is the philo- 
sopher who will bring their. labours to the ‘best 
result. Every factor, such as materials and 
. motive power, even if developed originally for 

quite other purposes, is the result of pro- 
longed scientific research. The Wright Bro- 
‘thers are often instanced as practical men and 
not scientific workers. As it happens, how- 
-ever, some of us know that the Wrights from 
the first have not neglected the scientific side 
of the subject. They read diligently during 
their experiments the profound and forbidding 
and often erroneous “works of the mathe- 
matician. They realised that they were deal- 
‘ing with a new science, but they:were anxious 
to be guided by the mathematician where 
“possible ; and, indeed, in the elaboration of 
their great discovery that the weight in a flying 
machine could be placed above the sustaining 
surface instead of depending below it, and the 
stability kept by manipulating the sustaining 
surfaces themselves, they were not a little 
guided by theorists—English theorists. 

We shall deal with the moods of the atmo- 
sphere when we are considering the question 
of stability in flight. Now, as to its conditions, 
which vitally concern the efficiency of plane 
-and propeller. It seems a long way from 
cricket to flying, but a remark by Mr. P. F. 
Warner in an article on modern bowling the 
other day suggests an important consideration 
‘for aviators. The great cricketer was discuss- 
ing ‘‘swerving’’ balls, and he said, ‘‘ The 
heavier the air the.greater the cushion, and in 
the thick, smoke-laden atmosphere of Sheffield 
or Bradford Hirst will swerve infinitely more 
than in the clearer and brighter climate of 
Sydney, Adelaide, or Johannesburg.” It is 
-SCarcely necessary that we should point out 
the application to flight.. An aeroplanist who 
found it easy to sustain flight at 20 miles an 
- hour when near the ground might, on attaining 
an altitude of 4,000 feet, find it necessary to 
‘increase his speed to forty miles an hour, or, 
rather, he could never get so high unless his 
-engines were capable of giving the. increased 


speed. Possibly the difference is greater than. 
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I have stated, for not only has the air at a high 
altitude less sustaining. power than near the 
ground, but the power of the propeller upon so 
attenuated an element would be enormously 
less. It would be no easy matter for the physicist 
to give us a formula forthis. The air is com- 
pressible, of course, and its specific gravity 


-decreases as we ascend, until at 10,000 feet 


there is a very marked difference. Water, of 
course, is not compressible, and its weight at 
the surface is the same as at 2,000 feet below. 
This remark about the power of the propeller 
in atmospheres of different density brings us to 
the subject of this important part of a flying 
machine. . 

The air-propeller is a revolving aeroplane 


with an angle of incidence, its ‘‘ pitch;’’ and 


a camber, its curve. But the propeller differs 
from the aeroplane in that the blades are con- 
tinually passing over the same spot many times 
ina second in air already disturbed. It is neces- 
sary to understand that the air-propeller offers 


a far more difficult problem even than the 


plane, and its difficulty occurs through the 
extreme tenuity of the medium in which it 
moves. 

For the sake of -many who are not familliar 
with the terms I will explain the meaning of 
“pitch”? and ‘‘slip.’’ The “ pitch” of the 
propeller is the angle at which its blades were 
cut from the flat. It is the distance that 
the propeller would move in one revolutionina 
It is, in short, the depth of the thread 
of the screw. The ‘‘slip ” is the loss of power 
owing to the fact it is revolving in a very yield- 
ing medium. Thus if the pitch of the screw be 
six inches, and the propeller in one revolution 
only moves forward three inches, there is a slip 
The slip varies 
with different speeds, and the problem is to find 


' the best pitch, the best curvature, and the most 
-efficient speed. 


„The whole blade of the propeller moves 
forward at once, The parts near the boss or 
axis, therefore have to be set at a steeper angle 
or bigger pitch, since the distance they revolve 
in is far less than that of the extremity of the 
blade. It was long thought that the running 
propeller threw out air radially, but this only 
happens if the pitch of the screw is excessive. 

There are many kinds of air propellers. The 


-sharp edge of the thin metal propellers, such 


as are fitted to the Antoinette machine, con- 
trast with. the blunt sections of the built-up 
wooden or integral propellers of the Farman, 
Blériot, and other machines, which, though 
beautifully fashioned and polished to reduce 
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skin friction, have to be comparatively thick. 
You will have noticed that some air propellers 
have two blades, some have three, and some 
have four. Some are longer than others, 
some move rapidly at, say, 1,300 to 1,500 re- 
volutions per minute, some ‘comparatively 
slowly—8oo to goo. 

Judging from the recent achievements of 
flying machines, the two-bladed propellers are 
the most efficient. Secondly, the best results 
are obtained from propellers geared down to, 
say, half the full number: of revolutions pro- 
vided for by the engine. Notwithstanding the 
duction in propeller speed to about one-half 
accompanying the use of two propellers, as in 
the Wright machine, the extra complication 
of a crossed chain drive is a disadvantage. 

It has been objected that one propeller has a 
gyroscopic action, and affects steering. But 
this may evidently be disregarded, for the 
aviator, unconsciously perhaps, compensates 
for any tendency to deviate by his lateral 
steady arrangement. No instance has been 
recorded of any inconvenience arising from 
this cause, so that the case for the single 
propeller is very strong for the biplane ; while 
it is far more so for the monoplane, even 
though with some engines (as with the Gnome) 
the whole engine revolves with the propeller. 
In the monoplane it is the general practice to 
have the propeller in front, when it is called a 
‘tractor screw.’’ But as we shall see in the 
third lecture there are exceptions. It is no 
doubt a drawback for the propeller to interrupt 
the leading edge of the piane. 

The propeller is one of the most uncertain 
elements of the flying machine, and a vast 
amount of experiment will be necessary before 
we can be sure we have got the best form. 
One line of investigation I may indicate is the 
propeller of variable pitch—a blade that auto- 
matically reduces or increases its pitch at 
different speeds. Of this class the cloth 
propeller of the Parseval airship is one, and 
the metal-grooved propeller produced by Mr. 
Cochrane is another. Experiments are neces- 
sary to ascertain more exactly the degree of 
flexibility necessary, but good results are 
already obtained. In the Parseval centrifugal 
force keeps the blades rigid. But we shall 
deal further with examples of the propeller 
another evening. 

For monoplanes, the position of the screw is 
nearly always in front, and it is quite certain that 
its action interferes to some extent with the effi- 
ciency of the plane as well as with the comfort 
of the aviator. In its usual position just in 


‘the leading edge. 


- the other West Indian islands but elsewhere. 
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front of thc centre it makes an interruption of 
Many monoplanists are 
trying to obviate this by placing the engine 
and pilot below the plane. Santos Dumont’s 
‘“ Demoiselle”? is an instance; the latest 
Blériot is another. Mr. Weiss places his pro- 
pellers near the rear of the plane, in a gap in 
the plane. M. Chauviére’s monoplane has 
two propellers, far back near the tail. In bi- 
planes, the position of the propeller is usually 
at the rear of the planes. An exception is 
Mr. Cody’s, in which the propellers are ina 
gap in advance of the rear edge. 

It is impossible in the time to deal in a com- 
plete and well-ordered way with all branches 
of aeronautics. I found it difficult to deal 
with the dirigible balloon in any logical place 
—it is so entirely separate from the subject of 
flying machines. We shall discuss it in the 
second lecture and turn to the complete aero- 
plane in the third. 


HOME INDUSTRIES. 
Sugar.—Like this year’s cotton crop in the United 


‘States, the beet-root sugar crop of Europe will be 


short, and prices have risen accordingly. Last season 
the European beet-root crop amounted to 6,517,000 
tons; this year the latest and most sanguine estimates 
do not put it at much more than 6,000,000 tons. 
The result is an advance of over two shillings per 
cwt. in sugar within six months, and when it is re- 
membered that the domestic consumption per head of 
sugar with us is 25 lbs. it will be seen that the 
price of sugar is an important matter for the commu- 
nity. If it had not been for the extension of cane- 
sugar production in recent years, there must have 
been something like a sugar famine. Fortunately 
Cuba has saved the situation from the consumer’s 
point of view. At one time, whilst the island was 


`- under Spanish rule, the sugar crop exceeded a million 


tons, but, with the civil wars, estates went out of 
cultivation, or were only partly cultivated, until the 
crop dropped to 200,000 tons. Since the island has 
been under the protectorate of the United States ` 
there has been rapid recovery. In 1907-8, the sugar 
crop was 960,000 tons ; last year it reached 1,485,000 
tons, while the estimate for the present season is 
1,700,000 tons. Although there has been nothing 
like this expansion in other islands of the West 
Indies the Brussels Convention encouraged cane 
planters to increase their acreage not’ only in 
The 
estimate of cane sugar crops in America and 
the West Indies for the present season is 
3,969,000 tons as against 3,680,000 tons last year, and 
the world’s production of cane sugar (excluding China), 
which in 1908-9 was 7,607,394 tons, is expected this 
season to reach at least 7,900,000 tons, so that it will 
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be getting on for two million tons more than that of 
. beet. Yet two years ago the production of beet sugar 
was practically double that of cane, which under the 
_bounty system had fallen to about three and a-half 
million tons (excluding India and China), and looked 
as if it would disappear almost altogether owing to 
‘the impossibility of growing it in many places at a 
profit. The world’s consumption of sugar increases 
at the rate of about 4 per cent. per annum, but -of 
‘late years beet-sugar production has grown but little. 
In 1901-2 the crop was 6,288,000 tons, which 
‘somewhat exceeds the estimate for the present 
. season. . The world’s present consumption of sugar 
is about 14,500,000 tons, and thanks to the great 
development of the Cuban crop the present, season’s 
production will not be seriously short of that quantity. 
Although prices are not likely to recede it is hardly 
probable they will go much higher ‘than the present 
quotations. 


Commercial Status Agencies.—The recent verdict 
‘of a special jury at the Manchester’ Assizes, when 
a trading company was given damages against a 
leading mercantile agency for supplying it with an 
erroneous credit report, has been noted with 
satisfaction by the business community. These 
mercantile agencies have become much more 
numerous of late years. When the manage- 
ment is honourable and enterprising they are 
sometimes of considerable use to business men, 
but it must be obvious that they are open to great 
abuse, and that the best of them may easily go astray. 
Their business is to convey to their customers 
information as to the financial standing of the firms 
or individuals about whom inquiries may be made. 
To obtain accurate information must in many cases 
be impossible. "Why should a man in business, or a 
firm, disclose his or its financial position to these 
agencies ? 
solicited by some junior member of the staff of the 
agency, and there is no substantial guarantee that it 
will be treated as confidential. ‘The customer of the 
agency is not likely to make inquiry as to the stand- 
ing of persons in the front rank of the trading 
world. Usually he wants information about the 
would-be customer whose credit is doubtful. Is 
it likely that this person, or firm, will confirm the 
doubt by disclosing his real position tothe mercantile 
agency? If he consents to give information it is 
more likely to be misleading than accurate; and if 
he refuses the agency is reduced to guess work. The 
agencies try to supplement the information they collect 
at the fountain head by going to the banks, and, 
strange though it may seem, many managers, getting 
to know the clerks of the agency, give them informa- 
tion about their clients, and in some cases are more 
communicative than they ought to be. The abuses 
on the part of the agency to which inquiries of this 
sort are open are serious, and although, as a mule, 
the agents do not make improper use of the 
information they collect, and the best of them would 
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in no circumstances do so, there are exceptions. Be 
that as it may, in the opinion of many business men 
the agencies, even the best of them, do more harm 
than good, for not one of them has that complete 


inner Information at its command possessed by 


bankers, and without it much harmful representation is 
inevitable. Uutil recently it was assumed that these 
proprietary inquiry agencies were privileged in issuing 
their reports. The Courts have now made it clear that 
there is no such privilege, nor is it easy to understand 
how a different opinion could have been current at 
As Lord Macnaghten pointed out -in 
Macintosh and another v. Dun and another, the 
proprietors of a mercantile agency carry on business, 
not from a sense of duty but as a matter of business, 


. in the hope and expectation of making a profit, and 


the protection which the law throws around com- 
munications made in legitimate self-defence, or from 
a sense of duty, is not to be extended to com- 
munications made from motives of self-interest. 


Artificial Silk. — Two patents have just been 
granted for’ processes intended to overcome the 
difficulty of producing stable solutions of the am- 
moniacal copper oxide used in the treatment of 
cellulose for the production of silk threads, which on 
exposure to the ordinary temperature of the atmo- 
sphere rapidly decompose, causing their solvent 
power towards cellulose to be considerably im- 
paired. The first of the two has been taken 
out by a Manchester firm, and the Manchester 


Guardian says that the proposal is to add to the 


ammoniacal copper oxide solution about I per cent. 
of either an organic hydroxyl compound, such as 
glycerol or salts of tartaric acid - (potassium sodium 
tartrate), to maintain an equilibrium of dissociation in 
the solution, together with the provision of oxygen in 
excess, by the addition of ammonium persulphate, 
to keep the copper in solution. It is claimed that 
solutions so treated will keep for months at ordinary 
room temperature without being impaired. The second 


_of the patents, granted to a German firm, advocates 


the addition of from 1 per cent. to 2 percent. of 


_carbo-hydrates such as glycerine, grape sugar, cane 


sugar, starch, dextrine, &c., preferably during and 
not after the preparation of the solution of 
ammoniacal copper oxide. i 


The Furness Co-Partnery.—It may be remembered 


that some time ago mention was made in these Notes 


of Sir Christopher Furness’s scheme of co-partnery 
for the workmen in the shipbuilding yards of Furness, 
Withy and Co. Under it the men were to become 
shareholders in the company, receiving 4 per cent. 
certain upon their holdings, and sharing equally in 
surplus profits after the ordinary shareholders had 
received 5 per cent. The men accepted the scheme 
provisionally. It was to be tried for twelve months, 
and the Secretary of the company has now addressed 
a letter to the shareholders of the company in which 
he describes the working of the scheme and the actual 
results up to September 30. They are eminently 
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satisfactory. The whole of the company’s depart- 
ments have been well occupied, the relations of em- 
ployer and employed have been excellent, and the 
profits permit a distribution on the agreed basis 
of the scheme, viz., the guaranteed 4 per cent. to the 
employé shareholders, the fixed 5 per cent. to the 
ordinary shareholders, with a bonus of 5 per cent. to 
both classes of shareholders, so that the evzployé share- 
holders get a return of y per cent. per annum. ‘The 
Board, says the Secretary, *‘ feel that they have every 
reason to be satisfied with the amiable and agreeable 
manner in which the company’s business has been 
transacted over the period,’’ they are confident that 
“the co-partnery scheme could be built up for the 
general benefit of all concerned; provided its continu- 
ance was assured,” and they would like to know at an 
early date, ‘‘ whether it is the desire of the employé 
shareholders of the company to continue working 
under the co-partnery.’’ It will be surprising if the 
answer is not in the affirmative. 


Depreciation and Somerset House.—We are hearing 
a great deal just now about the unfair incidence of 
taxation, the way in which great corporations, as well 
as wealthy individuals, escape their fair proportion of 
the burden. But there are two sides to this as to 
every other question, and in his speech at the annual 
meeting of the P. and O. Company held last week 
Sir Thomas Sutherland showed how, at any rate 
in one important particular, steamship companies 
are overtaxed. Formerly shipowners were allowed 
by the Inland Revenue to charge 5 per cent. 
depreciation by way of a sinking fund on original 
cost of their ships, but some fifteen years 
ago the Inland Revenue altered that condition and 
fixed the rate at 4 per cent. on the original cost of 
ships. Now during the past year the P. and O. sold 
five of their older steamers. The vessels cost origin- 
ally £650,000 odd, and they realised £45,000. If 
the company had only charged 4 per cent. on the 
original cost of these vessels instead of their having 
no loss on the transaction, which is the case, they 
would actually have incurred a capital loss of 
£60,000. That shows the difference the change in 
the attitude on the part of the Inland Revenue has 
made to shipbuilding interests in general, notwith- 
standing the strongest protests on the part of ship- 
owners. Sir Thomas Sutherland gives it as his 
opinion that in the fifteen years since this alteration 
was made, and in consequence of it, the P. and O. Com- 
pany have been over-assessed in the way of profit to the 
extent of nearly £900,000, that is to say it has paid 
income.tax, in round figures, of nearly £50,000 in 
excess of what it ought to have been called upon 
equitably to pay. 


Mail Subsidies.—In the course of his statement Sir 
Thomas Sutherland referred to the mail subsidy paid 
by the Government to the P. and O. Company for its 
mail service. It isnow being paid £305,000 instead of 
£340,000, as under the late contract. In the last thirty 
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years the company has been enabled by the expansion 
of its general business to reduce the postal payment 
by nearly a quarter of a million sterling, while at the 
same time tendering a much improved service. The 
company has now to reckon with Japanese rivalry 
which is becoming keen. The Japanese have recently 
placed eleven steamers belonging to one company in 
the trade between Japan and England and the 
Continent of Europe. They are not mail steamers, 
but they are excellent vessels of what is known as 
the intermediate class, and to these steamers the 
Japanese Government have given a subsidy of 
£325,000, or £20,000 a year more than the British 
Government pay the P. and O. for their service to 
India, China, and Australia. | 


EMPIRE NOTES. 


India’s Financial Record.—In a memorandum 
recently issued by the Secretary of State for India, 
dealing with the results of Indian administration 
during the 50 years ending March, 1909, some valu- 


_ able information is given as to the financial progress 


of this great Dependency. At the commencement of 
that period India was just emerging from the effects 
of the Mutiny. Subsequently she had to face other 
troubles, the Afghan and Burmese wars and various 
tribal risings on the North-Western frontiers, and 
occasionally severe periods of drought which 
seriously affected considerable areas in Northern and 
Southern India, in Bengal and Behar. The Go- 
vernment had to deal with the decline in value of the 
rupee which, up to 1871, was worth 2s., but fell by 
degrees to about one-half that amount. To meet 
this abnormal reduction and to place the currency 
upon a sound basis the Government instituted the 
present system, limiting the coinage of silver so as to 
establish a permanent ratio of 15 rupees to the pound 
sterling, and substituting a gold for a silver standard. 
Very ably have these various difficulties been met, so 
that the report just issued shows remarkable progress 
in the financidl development of the country. The public 
debt, for example, which in the past 50 years had been 
raised from 51 to 246 millions sterling has, by the 
revenue received from reproductive works, particularly 
railways, been practically reduced to 38} millions. 
In 1857 the Indian Government had 3co miles of 
railways open; in April Ist this year the mileage was 
30,983. But not only do the railways earn a sub- 
stantial profit, the general trade of the country has 
been improved by them to the estimated worth of 
100 millions sterling per annum. In other reproduc- 
tive works the expenditure of public capital has 
greatly facilitated the expansion of trade, both 
internal and external, so that the present financial 
outlook is most encouraging. 


Canadian Iron Ore.—The application of electricity 
to the smelting of Canadian iron ores is likely to be 
greatly accelerated by the report of Mr. Fritz 
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Cirkel, M.E., of the Department of Mines, who has 
been investigating the ore deposits of the Ottawa and 
Gatineau rivers. He states that many of these could 
be profitably treated in the electric furnace for the 
production of pig iron, provided that electric energy 
can be produced at a low cost. This he thinks is 
possible if the waters of the Pangan and other local 
falls be utilised for the purpose. 


Canada’s Budget Surplus.—The Budget intro- 
duced this month by the Hon. W. D. Fielding, 
Minister of Finance in the Dominion Parliament, is 
most gratifying. According to it, there appear to 
be signs of financial progress on every side. Revenue 
in all departments shows a remarkable increase, and 
the general trade returns have reached a record figure. 
In each province there is exceptional commercial 
and agricultural activity, and the outlook for the new 
year is one of abounding prosperity. It is certainly 
to be hoped, therefore, that ‘British ' capitalists will 
turn their attention more than ever to the openings 
which await them in the Dominion. The revenue this 
year is expected to meet all ordinary. expenditure— 
excepting the £4,109,540 (20 million dollars) for the 
National Trans-Continental Railway, and an addi- 


tional sum of £462,328 (24 million dollars), which 


are to be paid out of income—and to leave a surplus 
of over 4,000,000 sterling for the coming year.. The 
ordinary expenditures, includes nearly £6,000,000 
for naval construction. 
Canada has fully recovered ‘from the temporary de- 
pression occasioned by the late financial panic in the 
United States, and that her finances are being placed 
on so sound a basis that, if another panic- of the kind 
arose, conditions in Canada would remain stable. 


- Newfoundland Pulp Industry. —The announce- 
ment of the Prime Minister for Newfoundland that 
his Government has decided to prohibit the exporta- 
tion of logs for pulp-making, will have an important 
bearing upon the pulp industry in ‘that State, as, 
when the enactment comes into effect, all pulp for 
paper-making produced from Newfoundland timbers 
will have to be made locally. The object of this 
enactment is, of course, to encourage native indus- 
tries. In view of the great demand for wood pulp, 
there is little doubt but that this object will be 
realised, as the forests of the State can supply im- 
mense quantities of timber suitable for pulp-making. 


- Colonial Fruit Exhibition.—The Exhibition of 
Colonial Fruit at the Royal Horticultural Society’s 
Hall, Vincent- -square, in the early part of this month, 
fcrnished a striking illustration of the fruit-growing 
possibilities of British Columbia and New Bruns- 
wick, especially in the supply of apples. The former 
Province had an immense show, amounting alto- 
gether to 500 cases, a number. of which received the 
Society’s diplomas and medals, both for quality and 
appearance. Nova Scotia was not represented on the 
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occasion, as it was decided by Professor Cumming 
to exhibit at a number of country shows 
in the United Kingdom. In a recent lecture, 
Mr. W. A. Mackinnon, B.A., the Dominion Trade 
Commissioner at Birmingham, on ‘‘The Canadian 
Fruit Industry,” stated that the total exports of 
green or ripe apples, for the year ending March 31st, 
1908, amounted to 1,629,400 barrels, valued at 
£924,574, of which the United Kingdom received 
practically the whole. A complete system has been 
adopted for preventing loss and waste in warehouse, 
car, or steamer, and the fruit cold-stored for mid- 
season, or late markets, will be guarded against 
breakage, pilfering, or rough usage in transit. 


The High Commissioner for Australia.—Now 
that an appointment in regard to the High Com- 
missionership of Australia has been made, an im- 
portant development of the work of the Common- 
wealth in London will be shortly undertaken. 
According to the wording of the Act constituting the 
office, the High Commissioner is to ‘‘ act as representa- 
tive of the Commonwealth in the United Kingdom, 
and in that capacity exercise such powers and perform 
such duties as are conferred upon and assigned to him 
by the Governor-General.” These will relate to ‘‘ the 
commercial, financial, and general interests of the 
Commonwealth and the States in the United King- 
dom and elsewhere.” If the separate States of the 
Commonwealth, or any of them, desire it, he may 
perform for. them such duties as are now performed 
by the various Agents-General, although there is, 
little probability that any of the States will make any 
considerable difference in the position of their direct 
London representatives. The appointment is for five 
years at a salary of £3,000, with £2,000 as an allow- 
ance for an official residence. 


-= An Australian Solar Observatory.—At a meeting 
held in Melbourne, presided over by Lord Dudley, 
the Governor-General, the question of the establish- 
ment of a Solar Observatory was considered, in view 
of the fact that the geographical position of Aus- 


-tralia marked out that country as most suited to fill 


the gap which at present exists in the chain of obser- 
vatories round the earth, and a resolution in favour of 
the proposal was adopted. Recent advices state that 
the Prime Minister (the Hon. A. Deakin) and his 
Cabinet approve of the proposal. It is considered 
that the cost of installation would be about £50,000, 
and that the charge of maintenance would be about 
41,500 per annum. The advice of the best experts 
in this country will be sought in respect to the 
appointment of a director. It is hoped that one or 
more of the wealthy men of Australia will be found 
ready to undertake the cost of the erection and main- 
tenance of this important work. 


New Zealand Forestry.—In a report of the Lands 
Department of the Dominion of New Zealand it is 
stated that, of a total area of 66,568,876 acres in 
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New Zealand, about 17,074,003 acres are still covered 
with forest. On the present area it is estimated there 
is growing a grand total of about 33,000,000,009 
superficial feet of marketable timber. The output of 
sawn timber for the past year amounted to over 
413,000,000 superficial feet, and will probably 
advance to 450 or 500 millions per annum for the 
next fifty years. To meet this anticipated demand 
upon the timber resources of the country, and to 
promote the interests of forestry, the stock of trees 
in the State nurseries and plantations is well main- 
tained. On March 31st, 1909, the number of trees 
amounted to 47,835,217, of which 6,231,479 had 
been planted during the preceding twelve months. 
The total area of land planted with forest trees at 
that date was 12,175 acres, of which 2,709 acres had 
been planted during the previous year. The neces- 
sity of conserving and developing this important 
source of national wealth is receiving and should 
increasingly receive the attention of all Colonial 
Governments. 


Katanga District, Rhodesia.—The fertility of the 
Katanga District is said to be marvellous. A recent 
report on its commercial and agricultural develop- 
ment states that, owing to its geographical position, 
it possesses many of the advantages of South and 
West Africa, and that it offers great opportunities for 
extensive cultivation, for the produce of which the 
rapidly developing mining centres of Rhodesia pre- 
sent ån excellent market. According tothe Rhodesian 
Mining Review, labour is cheap, and rubber, cotton, 
and ground-nuts, as well as all kinds of staple foods, 
can be cultivated, while, in the neighbourhood of the 
mines, market gardening, fruit and poultry farming 
should prove profitable undertakings. 


CORRESPONDENCE. 


INDUSTRIAL EDUCATION AND 
APPRENTICESHIP. 


In view of the keen interest recently shown with 
regard to the subject of educating students in design 
for Applied Art, I think the points below may be 
both timely and useful. 

We gather from the official publication that a 
summons from the Board of Trade was issued, and 
the following gentlemen met at the Treasury on the 
19th December, 1836, to discuss the matter of 
Industrial Education:—The Right Honourable 
Poulett Thomson (President of the Board of Trade), 
in the chair; A. W. Callcott, R.A.; Sir Francis 
Chantrey, R.A.; C. R. Cockerell, R.A.; Alderman 
Copeland, M.P. ; C. L. Eastlake, R.A. ; H. Bellen- 
den Ker, Esq., and Apsley Pellatt, Esq. 

Mr. Thomson explained the necessity of establish- 
ing a Schpol of Design in Ornamental Art, in con- 
sequence of the present low condition i in this 
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country.* Committees were appointed to discuss 
the subject of arrangements for a course of instruc- 
tion, equipment of school, and appointment of 
teachers. In due course, the school was opened at 
Somerset House, under the title of ‘‘ School of 
Design.’’ Training in the School was at first, natur- 
ally, of an elementary character, and confined chiefly 
to drawing. The method advocated was based on a 
classical authority. By delineating objects in chalk 
on a large scale, it was believed that freedom and cer- 
tainty of execution would be obtained, and a ‘‘ rapid 
and general acquisition of the knowledge of form and 
composition.’’ 

In the course of time (1843-4), schools of design 
were started in Manchester, Birmingham, Spitalfields, 
and other manufacturing centres, but it was long 
before the influence of the schools upon the workmen 
who went through the classes was made manifest. 
Improvement in the handicrafts there undoubtedly 
was through the study of the elements of drawing 
alone, and this was repeatedly proved by those who 
came in touch with workmen who had availed them- 
selves of the instruction given. The schools of 
design, however, were expected to do something more 
than teach drawing, and the chief school was, in 
1847, vigorously attacked, as it was considered that 
the object> and interests of ‘‘design’’ were almost 
totally neglected. It was contended that ‘‘ no element 
of art whatever beyond the imitation of form and 
colour (mere copying) had ever been introduced into 
the school....... that the school would invariably 
stand still unless measures were taken, and that 
speedily, for the development as a school of design, 
&c.”’ 

A letter from the Board of Trade on 13th October, 
1847, proved that the matter was being seriously 
considered ; it ran as follows :— 

“ My Lords entirely concur in the opinion which is 
expressed, that it is of vital consequence that the 
pupils should be instructed in the school so as to be 


enabled to acquire and exercise the poer of making 
‘ original designs,’ ”’ &c. 


A Select Committee of the Holise of Commons 
was appointed to enquire into the system of teaching 
at the school. This enquiry was the means of bring- 
ing about many changes and improvements. The 
assurance of undiminished zeal for the promotion of 
the objects and interests of the school was given ; 
moreover, there was to be constant and direct com- 
munication with manufacturers, and much time was 
to be given to the consideration of art applicable to 
manufacture. ; 

The progress of the Government schools since the 
start has been sound and steady ; although not with- 
out its bad periods, the work has progressed in spite 
of all the severe criticism that has been levelled 
against the system. 


* A full account of the steps taken to establish the De- 
partment of Practical Art and of Architectural and Decora- 
tive Ateliers at South Kensington, may be found in “‘ Fiity 
Years of Public Work of Sir Henry Cole, K.C.B.” —En. 
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The argument of manufacturers prior to the esta- 
blishment of these schools, was that when they 
secured good designs, they could not find men suffi- 
ciently skilled in their art to carry them out. With 
regad to the number of skilled workmen now 
available, we appear to be still badly off, and it is 
this phase of the subject that calls for special attention 
and united efforts. 

The chief school of design (now the Royal College 
of Art) always must be in a fierce light, inasmuch as 
specially qualified students chosen from all art and 
technical schools under the Board of Education are 
supposed to be finally equipped here for thei: life’s 
work. During the last nine years a system of copy- 
ing in the design section of the college has been 
developed that might be compared to that practised 
in the early days of the ‘‘ School of Design,” 1845-9. 
It appears that efforts are simply directed to fac- 
simile reproduction without an intellectual analysis 
of the things imitated. Faithful copies of beautiful 
examples are advised as the groundwork of the 
designer’s education; this is the vehicle for conveying 
‘¢principles.”” To build upon a firm substiatum of 
actual knowledge is the soundest and only way to 
build well. The scholarship students at the college 
have done the ground work before entering: they are 
to be taught ‘‘ Design with a view to the improve- 
ment of those branches of manufacture which are 
susceptible to ornament, especially so when it is con- 
sidered that design in this country has been for the 
most part mere empiricism.” 


An annual audit of the work of the College of Art 


and the Central School of Arts and Crafts under the 
London County Council ought to be made, as it is in 
the case of other similar schools, under the Board of 
Education and the Technical Education Board of the 
London County Council. A better idea of the stan- 
dard of work would be made known. We are sure 
they do not fear to come alongside with the work 
schools. Ji he L.C.C. Central School of Arts and 
Crafts there om available for many more students 
than are at p t on the books. 

It is to be hoped that the conference on Industrial 
Education and Apprenticeship, in which the Lord 
Mayor is so | enly and actively interested, will lead 
again to the cd Guild System of Apprenticeship. 
The schools car.not possibly furnish the worker with 
the necessary eaucation of a skilled ciaftsman. We 
hear a lot of tall: ut the great thing being trade, 
production, thec , by professors and teachers who 
are really fighti trade and the manufacturer. 
Instead of gettin, into touch with the great manu- 
facturers and traders and trying to lift up the stan- 
dard of the work by easy stages, a violent and vigorous 
change is attempted which is rejected forthwith, and 
there is no chance of a reconciliation. We know the 
trader is a difficult person to handle, but he is open 
to conviction. Many manufacturers and traders say 
that certain designs must be produced because the 
exigencies of the market necesssitate their produc- 
tion. Intelligent designers and craftsmen, who have 
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attended Schools of Art from boyhood to early man- 
hood, are frequently in advance of the employers in 
point of art knowledge, and of that peculiar person, 
the moulder of public taste, who only buys an object 
to sell, and sel] it must, however objectionable it may 
be to the educated taste of the consumer, who has 
little or no choice in the matter. 

Some designers contend that it is not with the 
designer or craftsman that you should begin your 
work of educating in art matters. ‘‘ The true remedy 
is the training and artistic education of the trader,” 
said Mr. Frank Stuart Murray in his paper on “ Trade 
and Art ” recently read at the Design Club. Further, 
he said he was in favour ‘‘ of expending money upon 
grants to selected manufacturers who would under- 
take to keep ateliers in their workshops subject to 
proper regu’ations to secure sufficient instructicn. 
Let these ateliers be recognised State Schools of 
Design. Article the pupil to the State, if } ou like, 
for a period of five or seven years. Why should we 
not have State Apprenticeship in Technic Arts—you 
have State Apprenticeships in the Army and Navy.” 

Instead of awarding scholarships to promising 
pupils tenable at Schools of Design, why not employ 
the money in apprenticing him to some good reliable 
firm, and make it compulsory for the candidate to 
attend an evening schoo), which should supplement, 
not supersede, his work in the craft he has taken up ? 

W. G. PAULSON TOWNSEND. 


8, Clifford's inn, E.C. 


THE HARDNESS OF BRAZILIAN 
DIAMONDS. 


With reference to the footnote which Mr. Pearson 
was good enough tu add in further reply to my query 
on this subject during the discussion on his paper 
[v. Journal of December 17th, p. 128], I think his 
explanation of the superior hardness of Brazilian 
stones ought scarcely to pass unchallenged. It isa 
well 1ecognised fact, and one on which the whole art 
of diamond setting for industrial purposes is based, 
that the natural edye of a crystal is of superior cutting 
value to an edge formed by either cleaning or cutting ; 
it is difficult to see, therefore, how any attrition pro- 
cess which cestroys, to a certain extent, the natural 
crystalline form of the stone can possibly have the 
effect of making it of superior hardness. I would 
like to point out, too, that Brazilian diamonds are 
not exceptional in being found in secondary for- 
mations and not in the parent rocks, This is, in fact, 
the case in all diamondiferous areas. 

I think that subsequent speakers in the discussion, 
by the way, made it clear that I was not referring to 
carbonado, but to the crystalline gem stones. Car- 
bonado is of course the hardest form of diamond 
known. Good carbonado is, I understand, rare, and 
is greatly prized for industrial purposes, e.g., diamond 
drills, &c., on account of its great hardness, and more 
particr as Mr. Hirsch suggested, because of its 
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-erypto-crystalline nature, which renders it tougher, 
, and,. to a certain extent, free from that great drawback 
of the. diamond, nap ely, brittleness. 

As far as I can understand, the exact circumstances 
_of the deposition of diamonds, in all cases, remain a 
mystery, as they have nev er been found in position in 
the parent rock, but always occur in alluvial or similar 
deposits ; in fact, one is nearer to solving this pro- 
_blem in Brazil, than in any other diamond field, and 
there is some evidence for thinking the Brazilian 
‘stones were originally deposited on the walls of 
metalliferous veins, whence they have been removed 
by denudation and deposited in the river beds. 
Possibly the circumstances of their deposition may be 
peculiar, and different from that of other districts, 
which may account for the superior hardness. In 
asking the question I was thinking that perhaps 
some additional facts might have come to light in 
recent years with which Mr. Pearson might be 
acquainted. 

Norr HEATON. 


OBITUARY. 


. H.M. THE KING OF 1HE BELGIANS, K.G.—By 
the death of King Leopold II., which occurred at 
Rrussels on the 17th inst., the Royal Society of Arts 
loses one of its first Honorary Royal Members. Ih 
the earlier years of his reign, His Majesty took a 
deep interest in promoting national education, and 
did much to encourage literature, science, and art. 
In 1874 he founded a yearly prize of 25,000 francs, 
chargeable on his civil list, for the best work on a 
given subject annourced four yeats beforehand; 
while the national industries of Belgium were 
stimulated by the steps he took to secure their 
adequate representation at international exhibitions, 
and especially by the organisation of the Brussels 
Exhibition of 1880. It was in recognition of the 
services which he had rendered to Arts, Manufactures, 
and Commerce that the Council elected him, together 
with the late King of Sweden, an Honorary Royal 
Member in 1876. ) 


_ SAMUFL CHATWOOD.—Mr. Samuel Chatwepd, 
who was a very old member of the Society, since bis 
membership dated from 1865, died on the 2nd of 
December. Mr. Chatwood was born at Edenfield, in 
Lancashire, in 1833. . At the early age of 26 he 
started in business as a manufacturer of Jocks and 
safes, and he soon attained a leading position in the 
trade. He made many improvements both in the 
construction of safes and strong rooms, and in the 
various locks applied to them. Another speciality of 
his firm was the manufacture of safety locks for 
railway carriage doors, of which he made a very large 
number. Jn -1888 Mr. Chatwood read a valuable 
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paper before the Society on locks and safes. Lord 
Grimthorpe was in the chair, and both the paper and 
the discussion, especially the Chairman’s remarks, 
contained a great deal of interesting information on 
the subject. Mr. Chatwood was a member of the 
Iron and Steel Institute and the Institution of 
Mechanical Engineers. He was also an associate o. 
the Institution of Civil Engineers. 


THE LIBRARY. 


The following books have been presented to the 
Library since the last announcement :— i 


Anderson, William J., A.R.1.B.A.—The Archi- 
tecture of the Renaissance in Italy 4th Edition. 
London: B. T. Batsford. 1999. Presented by 
the Publisher. 


Beattie, J. C., D.Sc.— Report of a Magnetic Survey 
of South Africa. London: Cambridge University 
Press. 1909. Presented by the Royal Society. 


Bel!, Alexander Graham. -The Deposition of A. 
Graham Bell in the suit brought by the United 
States to annul the Bell Patents. Boston, 1908. 
Presented by the Author. 


Bisiker, W.—The British Empire—an filusteatea 
Descriptive Atlas. London: Geographical Pub- 
lishing Co., 1909. Presented by the Author. 

Boelter, W. R —The Rat Problem. London: Jolin 
Bale, Sons and Danielsson, Ltd., 1909. Presented 
by the Publishers. 

Biggs, R. A., F.R.I.B.A.—Homes for the Country. 
2nd Edition. London: B. T. Batsford, 1909. 
Presentéd by the Publisher. 

Building, The Arts Conne.t2d with.—Lectures on 
Craftsmanship and Design, delivered at Carpenters’ 
Hall. Edited by T. Raffles Davison. London: 
B. T. Batsford, 1909. Presented by the Publisher. 

Buinet, Etienne, M.D.—The C- apaign against 
Microbes. Translated from the, ‘rench by E. E. 
Austen. London: John Bale, % ns and Daniel- 
sson, Ltd., 1909. Presented by the Publishers. 

Carotti, Dr G.—A History of Art. Vol. 2. The 
Middle Ages. London: Duekworth and Co., 
1909. Presented by tbe Publis: yers. 

Davies, Emi].—The Money, and the Stock and Share 


Markets. London: Sir Isaao! Pitman and Sons, 
Ltd., 1909. Presented b; , 4. ;Publishers. 
Davis, J. F., D.Litt., M.A... La sae Composition 


' London: Sir Isaac 
Presented by the 


and Baines: Conesponden . 
Pitman and Sins, Ltd. , 1999. 
Publishers.. l 
Dawson, Lieut. A. Trevor, R.N.—The Engineering 
of Ordnance. London: P. Marshall and Co., 
1909. Presented by the Junior Institution of 
Engineers. 
Dewar, Douglas, B.A., I.C.S., and Frank Finn, 
B.A., F.Z.S.—The Making of Species. London: 
Jobn Lane, 1909. Presented by the Publisher, 
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Drake, E. T.—Victorian Year- Book, 1907-8. Mel- 
bourne: J. Kemp. Presented by the Agent- 
General for Victoria. 


Elliot, G. F. Scott, M.A., B.Sc.—Botany of To-day. 
London: Seeley and Co., Ltd., 1979. Presented 
by the Publishers. 


Enock, C. Reginald.—Peru. London: T. Fisher 
Unwin, 1908. Presented by the Author. 


Evans, Henry E., B A.—A General Geography of 
‘the World. London: Blackie and Son, Ltd., 
1909. Presented by the Publishers. 


Gotch, J. Alfred, F.S.A , F.R.I.B.A.—The Growth 
of the English House. London: B. T. Batsford, 
1909. Presented by the Publisher. 

Graham, John W., M.A.—The Destruction of Day- 
light—A Study in the Smoke Problem. London: 
George Allen, 1907. Presented by the Publisher. 

Grebby, John King.—Modern Commercial Corre- 
spondence. London: Macdonald and Evans, 
1909. Presented by the Author. 

Guttmann, Osca1.—The Manufacture of Explosives— 
Twenty Yeas’ Piogress. London: Whittaker 
and Co., 1909. Presented by the Author. 

Hallé, C. E.—Notes from a Painter’s Life. London: 
Jobn Murray, 1909. Presented by the Publisher. 

Hatt, J. Arthur H.—The Colonist. New York: D. 


Van Nostrand Co., 1908. Presented by the 
Publishers, 
Jago, William, F.I.C., F.C.S.—A Manul o` 


Forensic Chemistry, dealing especially with chemi- 
cal evidence, its preparation, and adduction. Lon- 
don: Stevens and Haynes, 1909. Presented by 
the Author. 

Kaiser, J.—The Card System at the Office. 
don: Vacher anl Sons, 1998. 
Author. 

Layng, A.E., M.A.—A General Text-book of 
Elementary Algebra. London: Blackie and Son, 
Ltd., 1909. Presented by the Publishers. 

London Statistics. Vol. 19, 1908-9. Presented by 
the London County Council. 

Mil, H. R., D Sc — British Rainfall, 1908. London: 
E. Stanford. 1909 ~=@ Presented by the Author. 

Mocatta, Frederic D —The Jews of Spain and 
Portugal and the Inquisition. London: Long- 
mans, Green and Co., 1877. Presented by the 
C »mmittee of the Mocatta Library. 

Moor, C G., MA., F.I.C.—The Recognition of 
Minerals. London: The Mining Journal, 1909. 
Presented by the Publishers. 


Lon- 
Presented by the 


Morgan, Ben. H.—The Trade and Industry of 
Australasia. Londdn : Eyre and Spottiswoode, 
Ltd. 1909. Puiesented by the Publishers. 


Neale, James, F.S A.—The Abbey Church of St. 
Alban, Hertfordshire. London: 1877. Presented 
by the Author’s executors. 

Roberts, James, M.A., LL.B. — Handbook of 
Weights and Measures. 3rd Edition. London: 
Chas. Knight and Co., Ltd., 1908. Presented by 
the Author. 
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Roberts, James, and H. Fletcher Moulton.—The 
Patents and Designs Act, 1907, with Notes and 
the Practice Thereunder. London: Butterworth 
and Co., 1907. Presented by the Authors. 


Rogers, Rev. H. G.—A Brief Survey of the World’s 
History. London: Blackie and Son, Ltd., 1909. 
Presented by the Publishers. 

Rye, Reginald A.- Catalogue ‘of the Library o. 
Frederic C. Mocatta. London: Harrison and 
Sons, 1904. Presented by the Committee of the 
Mocatta Library. 

Shelford, Frederic, B.Sc. esis London: E. 
and F. N. Spon, Ltd., 1909. Presented by the 
Publishers. 

Simpson, W. J. R., M.D.—The Principles of 
Hygiene as Applied to Tropical and Sub-Tropical 
Climates. London: Jobn Bale, Sons and Daniels- 
son, Ltd., 1908. Presented by the Publishers. 

Smith, W. Ramsay, M.B., B.Sc.—A Manual for 
Coroners. Adelaide: Hussey and Gillingham, 
1904. Presented by the Author. 

Spinney, R. D.—Drawings for Medium Sized Repe- 
tition Work. London: E. and F. N. Spon, Ltd., 
1909. Presented by the Publishers. 

Sudborough, J. J., Ph.D., D.Sc., and T. Campbell 
James, M.A., B.Sc.—Practical Organic Chemistry. 
London: Blackie and Son, Ltd., 1909. P.esented 
by the Publishers. 

Taylor, Frederic H.—Private House Electric Light- 
ing. 3rd Edition. London: Percival Marshall 
and Co., 1909. Presented by the Author. 

Wells, Percy A., and John Hooper. — Modern 
Cibinet Work, Furniture and Fitments. London : 
B T. Batsford, 1909. Presented by the Publisher. 


Wright, Marie Robinson.—The O'd and the New 
Peru. Philadelphia: George Barrie and Sons, 
1908. Presented by the Peruvian Legation. 


MEETINGS OF THE SOCIETY. 


JUVENILE LECTURES. 


HAROLD B. Drxon, M.A., F.R.S., Pro- 
fessor of Chemistry in the University of 
Manchester, ‘‘ The Chemistry of Flame.’’ 
Two lectures. 


«LECTURE I.—JANUARY 5.— Old ideas about fire 
and flame—How chemists found out that air was 
necessary for fire, and that one portion of the air was 
used up in burning—The properties of oxygen— The 
burning of hydrogen and of carbon—How flame gives 
light. he 

LECTURE II.— JANUARY 12.— What happens 
when air is mixed with gas that is burning—Davy’s 
experiments on flame—The passage of flame through 
an explosive mixture of gases—The incandescent 
burner. 


The lectures will be illustrated by experiments, 
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Ali communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


NOTICES. 


e 


NEXT WEEK. 


WEDNESDAY, JANUARY 5th, 5 pm. 
{Juvenile Lecture.) HAROLD B. DIXON, 
M.A., F.R.S., Professor of Chemistry in the 
University of Manchester, ‘“ The Chemistry of 
Flame.’ (Lecture I.) 

Most of the tickets have now been issued, 
‘but some still remain, which will be sup- 
‘plied to members who apply for them at 
once. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


‘DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. 


The ‘‘ Directory of the Royal Society of 
Arts ’’ contains a short sketch of the Society’s 
‘history, an account of the Trust and Prize 
Funds which it administers, a history of 
the Examinations which it has carried on for 
the past 50 years, a description and illustrations 
-of its Medals, lists of the Albert Medallists, and 
.of past and present officials, the Charter and 
‘By-Laws, and other general information, in- 
-cluding a List of the Proceedings of the past 
‘Session, and the Financial Statement for the 
jpast year. 

The price of the Directory is 2s.; to members 
Is. 6d. (post free). Copies can be obtained 
‘from the Secretary. 


COVERS FOR JOURNAL. 


For the convenience of members wishing 
to bind their volumes of the Journal, cloth 
-covers will be supplied, post free, for 1s. 6d. 
-each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


AERONAUTICS. 
By CHARLES CYRIL TURNER. 


Lecture Il.—Delivered December 6th. 


We live on the surface of the earth and the 
sea. We live at the bottom of the air. There 
is a very great difference, and it is premature 
to speak of the conquest of the air which is, 
after all, only just begun. 

There is a tendency to speak of the dirigible 
balloon as if it afforded a parallel to the marine 
ship. But a fundamental difference between 
a dirigible balloon and a marine vessel is that 
the latter floats on an element of great density 
in which its keel and its ruder and propellers 
find resistance, only part of the hull and 
the superstructure being in the air. The bal- 
loon is completely immersed in air. It is akin 
to the submarine, but with far greater disabili- 
ties. What would be the predicament of a 
submarine vessel in ocean currents going at 
from 25 to 50 miles an hour? Yet these are 
common velocities of the wind, especially at 
an altitude of 1,000 or 2,000 feet. The most 
rapid marine currents do not exceed 8 or 9g 
knots an hour. No wonder there are many 
who do not believe that the dirigible balloon 
has a future. 

Maxim said, ‘‘I cannot see any future for 
the dirigible, which from its very nature will 
always be powerless against the wind. The 
dirigible, like the spherical balloon, can do 
little more than drift helplessly with the 
wind. Relatively to the air which it is to 
navigate, the dirigible is as the jelly-fish is to 
the sea.’’ . 

This was just after the Nulli Secundus fiasco 
and the disaster to the Zeppelin IV. I think 
it was one of the Wright Brothers who said 
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_ that dirigible ballooning was like trying to 
fight a giant with a bolster. 

We will, if you like, grant all this, although 
if these be strictly accurate similes we can- 
not account for records that bave actually been 
achieved with the dirigible balloon: distance 
and duration—Zeppelin, May 2oth, 1909, over 
870 miles in 37 hours; altitude —Zeppelin, 
March 13th, 1909, 5,200 feet; or for the 
weathering of wind and rain by the Lebaudy 
airship for several days and nights moored to 
the ground at Satory. 

During the French army manceuvres this 
‘year the possibility in the case of a non-rigid 
‘balloon of landing and taking shelter from an 
enemy and even, when it becomes necessary, 
of carrying out repairs without deflation was 
demonstrated. It is well to bear in mind too 
that the Zeppelin airship has landed on ground 
as well as in the water for which it was 
designed, and that last month four German 
military airships carried out aerial manœuvres 
together over Cologne. These and other 
achievements give us hope that within certain 
limits there are definite prospects before the 
dirigible balloon. We shall do well, however, 
if we first tackle the subject from the jelly-fish 
and bolster points of view. 

In September,,1852, M. Giffard made an 
aerial voyage in a fusiform or spindle-shaped 
balloon, 140 feet long and 46 feet in diameter, 
which he propelled by a steam-engine of 
3 horse-power, this being the largest which 
he could carry. He obtained a speed of 
about four miles per hour. But long before 
Giffard’s time Meusnier and the Brothers 
Robert, in 1874, were the pioneers of dirigible 
ballooning. It is many years since Captain 
(now Colonel) Fullerton proposed a dirigible 
balloon 240 feet long and 30 feet in diameter, 
with screws, the engines to develop 20 horse- 
power, being the maximum possible under the 
circumstances, since the lowest weight then 
considered possible for a steam-engine, in- 
cluding boiler and other accessories, was 
go lbs. per horse-power. 

Sir Hiram Maxim’s steam-engine for his 
flying machine 13 years ago was a wonderful 
advance on this: the weight, taking boiler 
and engines into account, and all the neces- 
‘sary appliances, was under 1olbs. per horse- 
power ; whereas to-day there are a number of 
petrol motors which weigh little more than 
2 1bs. per horse-power. 

Before the year 1895, the maximum. power 
used for a dirigible balloon was 8 horse-power. 
In the next ten years the power was multiplied 
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nearly ten times. But in the Zeppelin balloon 
the power of the motors is 340 horse-power. 
[ think these few facts show us at a glance 
to what the recent great improvement ‘in 
the dirigible balloon is due. Indeed, de- 
velopment simply waited for the introduction 
of the petrol motor, and then it began. 

The first dirigible balloon that achieved 
anything like success was that of Renard and 
Krebs in 1884. This was a cigar-shaped 
balloon 160 feet long, and it had an indepen- 
dent speed of 73 miles per hour. The non- 
rigid balloon of to-day is an advance on the 
Renard chiefly—almost entirely—in the matter 
of the motor. Indeed, in some respects the art 
of balloon-making has declined-; Or, rather, 
there are one or two little secrets known now 
only to one or two men. 

In comparing different dirigible balloons 
the most obvious point of difference is that of 
shape. In deciding upon the shape the chief 
consideration is to secure an end-surface 
which presents the least possible resistance 
to the air, and also to secure stability and 
equilibrium. The questions of motor, fuel, and 
propellers are, of course, of vital importance. 

It is necessary to make the balloon of a 
shape which presents as small a resistance to 
the air as possible, and obviously it must be 
an elongated body. To a large extent the 
remarks on the subject of stream-line form in 
the first lecture apply here. Approximately 
fish-shape is the best for a dirigible balloon. 
By fish-shape I mean with the blunt edge fore- 
most. This is because head resistance is as 
nothing compared with the drag of a vacuum. 

It was Colonel Renard who frst demonstrated 
this, and applied it to the problem of the 
dirigible balloon ; but M. Berget quotes Marey 
Monge, who a hundred years ago wrote that 
the dirigible balloon ‘‘ must have the head of 
a cod and the tail of a mackerel.” At any 
rate, nature provides us with hundreds of 
examples whether of the fish or in the general 
lines of a bird’s body. 

The Zeppelin rigid airship, be it stated, is 
cylindrical with pointed ends, but, perhaps, 
there would be some difficulty in making a 
rigid envelope for a fish-shaped balloon. 

Dirigible balloons are divided into three 
classes—the rigid, the semi-rigid, and the non- 
rigid. The principal rigid example is the 
Zeppelin, but other rigid dirigibles are now 
being made—one in England. In the rigid type 
the gas container, whether in one compartment, 
or, as in the case ofthe Zeppelin, consisting of 
many, is contained in a rigid case of metal or 
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wood, the object of which is to retain the shape 
of the balloon, even should the gas-container 
become partially deflated. It requires enor- 
mous power to drive the huge bulk of a dirigi- 
ble balloon through the air, and if the monster 
is flabby it becomes quite impossible to do so. 
But the disadvantage of the rigid type is that 
the weight of the case is so great that a 
balloon of excessive size is necessary in order 
to provide a sufficient margin of lifting-power. 

The question of air-resistance is reduced to 
a formula which is nearly exact. Theresistance 
offered by the air is proportionate to the square 
of the speed of the moving body. Thus, if you 
have a surface of 4 square metres moving at 
10 metres per second you multiply 4 by 10 and 
by 10 again, giving 400. Divide this by eight 
and the product gives the resistance in kilo- 
grammes. | 

If the speed be doubled the resistance will 
be quadrupled. This rule, by the way, does 
not obtain with very high velocities, such as 
that of projectiles from a gun, in which case 
the rate of increase is probably very much 
greater. If we double all the dimensions, the 
resistance of the air, speed for speed, wiil be 
four times greater, but the volume or lifting 
power will be eight times as much. It will, 
therefore, be possible to take up a much more 
powerful engine. Therein lies the reason for 
the large balloon. Aeronauts who wish to 
make long voyages and carry stores must have 
large balloons, and the rigid type of balloon, 
with its enormous extra weight, must of neces- 
sity be of great size. | 

Since the resistance is quadrupled when the 
speed is doubled, to double the speed of a bal- 
loon we must give it a motor power not twice but 
eight times as great. Herein lies the chief 
difficulty in the way of developing the dirigible 
balloon. To double the speed the power must 
be multiplied by eight, and the balloon must 
carry eight times the quantity of fuel. It must 
also have a gas-container and suspension 
capable of bearing the air resistance. 

On the other hand, the dirigible balloon 
navigator may often economise fuel under 
favourable circumstances, for, the resistance 
of the air being far less in proportion than 
reduced speed, he knows that by cutting off 
half the power he is only diminishing the speed 
by one-fifth. To halve the speed he could 
reduce the power to one-eighth. In effect, he 
will take advantage of calm weather and 
favourable wind when he is not fighting 
adverse conditions. i 

It is very necessary that the balloon should 
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keep its shape. If it gets partially deflated, 
the pressure of the air will put it out of shape, 
and it will offer enormously greater resistance 
and become unmanageable. Partial deflation 
comes from a variety of causes. One is the 
slow filtration of some of the gas through the 
fabric. Another cause is the difference of tem- 
perature and pressure at different altitudes. 

An ordinary balloon in descending from an 
altitude into the comparatively dense air below, 
becomes flaccid. One means of preserving 
the shape of a dirigible balloon is the ballon- 
net originated in 1784 by General Meusnier, 
and first brought into use by de Léme in 1872. 

The ballonnet is a small balloon inside the 
gas container. As the hydrogen escapes out 
of the envelope air is pumped into the empty 
ballonnet, distending it, and thereby filling up 
the space and distending the outer envelope. 
For obvious reasons this is only of limited use. 
The air pumped into the ballonnet is as heavy 
as the surrounding atmosphere, and the 
necessary apparatus also is so much additional 
weight to carry. Renard divided the ballounet 
into compartments without any intercommuni- 
cation. This was done with the object of con- 
trolling the balance of weight and preventing 
it accumulating at one end. The ballonnet 
must be a separate compartment, because if 
the air mingled with the gas we should have a 
mixture as inflammable as hydrogen, but far 
more explosive. We had an unhappy illus- 
tration of this in London last year. The 
ballonnet occupies the lower part of the 
balloon. 

If the balloon rises the gas dilates because 
the outer air exercises less pressure. The 
ballonnet having reached the limit of con- 
traction and allowed the utmost room for the 
gas to expand, any excess of expansion will 
result in some of the gas escaping through 
the automatic valve. 

The problems before the dirigible balloon 
concern strength, stability, and equilibrium. 
Powerful engines can be taken up—that is 
only a question of lifting power, the size of the 
balloon ; but if the balloon is driven against 
the air beyond a certain speed it will not bear 
the strain. 

Unless the tendency were remedied by the 
disposition of the load the natural position of a 
fish-shaped balloon would be with its tail 
pointing up at an angle of about 25 degrees. 
The tendency of the gas is to augment any 
inclination, for it always seeks the top. 

The weight carried has to be so distributed 
that the balloon is horizontal. The connections 
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between the car and the envelope must not 
vary, but at the same time they must have a 
certain flexibility. . 

But with different speeds and the different 
conditions of the air there are rolling and 
_ pitching movements. To prevent pitching— 
and this may result even in the case of a bal- 
loon built on the compartment system through 
the accidental deflation of one part of the 
balloon—or is, in any case, produced by 
sudden changes of speed and by the use of the 
elevating planes—the suspension system has 
to be specially contrived. In some dirigible 
balloons we have ‘‘ loose’’ suspension—as in 
the Parseval—in which the car can move back- 
wards or forwards on cables. In the Zeppelin 
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scends not only through the manipulation of 
gas and ballonnet, but also by the action of the 
elevating planes. These planes move on a 
horizontal axis and may be placed in the 
middle or in the bows or in the stern. Ifat 
the back they raise or depress the ‘‘nose’’ of 
the balloon just as the ordinary rudder turns it 
to the right or left. The same thing happens 
if they are placed in front. Elevating rudders 
may also be placed towards the middle either 
of the envelope or of the car: they then, by 
virtue of the resistance they offer to the air, no 
longer serve to raise or depress the stern or 
the bow, that is to say, to incline the balloon, 
but they raise or depress the whole body. 

You must remember that the ascensive 
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Two STYLES OF EMPENNAGE FOR PRESERVING STABILITY IN FRIGHT:. 


The Clément Bayard (left). 


a considerable weight can be displaced from 
stem to stern. Side oscillation, a serious 
danger in balloons, whose cars are not sus- 
pended at along distance below, also has to 
_be prevented. 

There is great danger in the case of tilting 
that some of the stays suspending the car may 
snap, and that the airship will, in fact, fall to 
pieces in the air. In landing a similar risk 
exists. | | = 

In the construction of the dirigible balloon 
great care must be taken to build the frame- 
= work strong as well as light, and so suspend 
the car from it that the weight is equally. dis- 
tributed. Too long suspension causes in- 
creased air-resistance ; most of the Lebaudy 
class have.a saddle-like depression at the top 
of the balloon due to the shortness of the sus- 
pension. . 

A modern dirigible balloon rises and de- 


The Ville de Paris (right). 


movement obtained by the use of the elevator 
is dynamic. The balloon is not ascending 
solely through the lifting power of its gas. It 
is slightly lifted above its natural level by the 
elevating planes, and the engine does the 
work. The navigator having reached the 
desired altitude by this means cannot say, 
“ Now we will drift with the wind and stop 
the motor.” The moment the motor is stopped 
the elevating planes have no effect, and the 
balloon promptly falls:down to the level where 
the surrounding atmosphere is of the same 
specific gravity, bulk for bulk, as itself. 

As soon as the balloon shows a disposition 
to diverge from the direction it ought to follow 
it must be brought back by the resistance of 
the air itself. For this purpose constant use 
may be made of the “‘ steering rudder,’’ which, 
like the rudder of boats, serves to direct the 
airship from right to left. But this method. 
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would be fatiguing to the pilot, and not 


sufficiently efficacious to prevent the con-. 


stant divergencies that take place in flight. 
Aeronauts, therefore, prefer to ensure stability 
of direction by the construction of the balloon 
itself, and this is the chief reason for 
making the modern dirigible on the lines of 
the fish, with the larger end in front; the 
centre of gravity of the balloon is thus brought 
to the front, and the ‘“‘leverage’’ of the 
stabilizers at the rear of the envelope is aug- 
mented. 

These stabilizers are formed of vertical 
planes or cylinders fixed to the envelope, 
forming as it were the keel of the dirigible 
analogous to the keel of a ship. By this means 
stability of direction is obtained without having 
constant recourse to the rudder. 

Vertical stability is ensured by the use of 
horizontal planes or other protuberances at the 
rear end of the gas-container. These are flat 
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make even the helpless spherical balloon a 
very important useful aerostat. The inventor 
must, of course, recollect that the apparatus 
required must not exceed a certain limit of 
weight; but if by its means the gas could be 
kept at an equable temperature, there would 
not be any need to allow such a large margin 
for ballast as must now be carried. 

The position of the propeller is an important 
consideration. But for constructional diffi- 
culties the best place would be at the rear 
of the gas envelope. For economy of power, 
short suspension is best, the propeller being 
above the level of the car near the point of 
greatest resistance. 

It is necessary in each lecture to say a few 
words about propellers. You will remember 
that the difference between the ‘‘ pitch” of 
the screw and the distance the airship travels 
for each of its turns is defined as the “‘slip.’’ 
A screw has a slip of ‘3 if in making a revo- 
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THE ZEPPELIN AIRSHIP. 


A. Rigid envelope. B. Gas containers. 


C. Rudder. 


D. Elevators. E. Propellers. F. Vertical 


stabilizer. G. Cars. 


surfaces in the Parseval, and there are elon- 
gated ballonnets in the Ville de Paris and 
Clément-Bayard type, in which case they are 
inflated with hydrogen, and, therefore, are not 
useless loads. 

As I said last Monday, the retention of the 
gas without leakage and the prevention of the 
expansion and contraction due to changes of 
temperature would at once make the dirigible 
balloon a very much more efficient craft than 
it is. It is believed that to a slignt extent the 
gas is cooled by the layer of chromate of lead, 
the yellow colour of which stops the actinic 
rays of the sun, which damage the rubber. 
If the gas could be kept at a low temperature 
the balloonist’s purpose might be served 
almost as well as by keeping it heated, 
although, of course, cold gas is heavier than 
warm gas. But the chief problem consists in 
keeping it at an equable temperature. The 
effect of any such method of preserving 
equably the temperature of a balloon will 


lution the airship does not move forward more 
than -7 of its pitch. 

So we come to the question of large screws 
turning slowly or small screws turning rapidly, 
and it may at once be stated that the slow 
large screws are in favour. The speed given 
by the engine—usually about 1,200 to 1,500 
revolutions per minute—is geared down, and 
the propellers sweep round at from 300 
to goo. In the Clément-Bayard the screw 
revolves at 350. It is 16 feet long, so that 
its outer edge travels at a speed of 200 miles 
per hour. 

The screws of most dirigible balloons have 
been of metal, but are now more generally of 
wood, which is less liable to fracture. The 
accident to I.a République called attention to 
the danger of a propeller breaking if it is in a 
position to tear the gas container. | 

It is inevitable that a propeller should have 
some gyroscopic effect, giving the balloon a 
tendency to turnin one direction, and when two 
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propellers are used, they revolve in opposite 
directions, thus counteracting each other. 

Let us now compare some of the principal 
airships :— 

The Zeppelin II. is 450 feet in length, and 
43 feet in diameter, and has seventeen sepa- 
rate gas envelopes contained in an aluminium 
framework, the shape of which is cylindrical, 
with curved ends. The transverse section 
shows a sixteen-sided tube. The pressure of 
the air is taken up by this framework, instead 
-of by the gas envelopes. The gas envelopes 
are not entirely filled, thus leaving room for 
expansion. They are separated from each 
other by partitions. The total volume of the 
gas envelopes is 530,000 cubic feet, which 
gives a lift of about 35,000 lbs. The two 
cars are rigidly attached directly to the 
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the manipulation of these planes the airship 
Germany will have six 
Zeppelins next year. 

The semi-rigid class as, for example, La 
République, the French military airship 
which was wrecked in mid-air on September 
25th, and the Démocratique, have a non- 
rigid gas-container resting on a metal frame 
which assists to keep it in shape, and at the 
same time serves as an attachment from which 
tosuspend the car. La République had a gas- 
capacity of 127,100 cubic feet, and carried, in 
addition to the captain, an assistant and two 
aeronauts. Vertical stability is maintained by 
means of a fixed horizontal plane attached at the 
rear of the gas-envelope. In this type of airship 
there are elevating planes. To prevent the air- 
ship veering to one side or the other, fixed 
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LA REPUBLIQUE. 
C. Rigid keel. 


A. Gas container. B. Ballonnet. 


frame of the envelope, and a very short 
distance below it. To alight, the airship is 
lowered until the cars float on the water. It 
has occasionally landed on the ground. In 
addition to the long V-shaped keel under the 
rigid frame, on each side at the rear of the 
frame are two nearly horizontal planes, while 
above and below the rear end are vertical 
fins for stability. A large vertical rudder is 
attached at the end of the rigid frame, and 
an additional one is placed between each set 
of horizontal planes on the sides. For vertical 
steering there are four sets of elevator planes 
placed near the ends of the rigid frame, about 
the height of the propellers. When the ele- 
vator planes are set at an angle of 15 degrees, 
and the airship is making a speed of 35 miles 
per hour, an upward pressure of over 1,700 lbs. 
is exerted, and, consequently, all the gas in 
one compartment could escape, and yet, by 


J). Vertical stertilizer, E. Rudder. 


vertical planes at the rear of the frame are 
used. In addition, there is a fixed vertical 
plane surface at the rear of the gas-envelope. 

In the new Liberté, the successor to the 
wrecked République, the possibility of a similar 
accident is to be averted by having the gas- 
container divided into a number of cells, so 
that if a propeller blade should break and tear 
through the balloon it would not bring it in- 
stantly to the ground. The propellers are also 
to be suitably guarded. Between the cells of 
the gas-container are automatic valves which 
keep the inflation uniform. 

The German military airship Gross has a 
length of 131 feet, maximum diameter about 
39 feet, volume 63,576 cubic feet. The motor is 
20 to 24 horse-power. There are two propellers 
84 feet in diameter, each having two blades. 
They are placed one on each side, and well up 
near the gas-envelope. For stability, at the 
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rear of the rigid frame, and attached to the 
gas-envelope, are two fixed horizontal planes, 
one on each side. A fixed vertical plane runs 
down from between these horizontal planes, 
and is terminated at the rear by the rudder. 
In the Gross airship the rigid keel is not 
attached to the gas-envelope closely like that 
of La République. 

The semi-rigid balloons are provided with 
ballonnets like the non-rigid. 

The non-rigid type adheres to the ordinary 
envelope, inflated to such an extent as to be 
almost rigid, and provided with the ballonnet. 

The Ville de Paris is of the non-rigid type. 
Its gas-envelope is 200 feet long, with a masi- 
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ballonnets are provided with automatic valves 
opening at a certain pressure. The car can 
run backwards and forwards on cables. This 
is called ‘‘loose’’ suspension, its object being 
to allow the car to take up, automatically, any 
variation in thrust due to the motor and any 
variation in the resistance of the air. Thus its 
effect is to maintain steadiness. 

The car is 16 feet long,. and is built of 
steel tubes and wires. It holds the motor 
and three men, although four or five men 
can be carried) The motor is 110 horse- 
power. The propeller is peculiar; it has 
four cloth blades, which hang limp when 
not turning. When the motor is running, 
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THE GROSS AIRSHIP. 


A. Gas container. B. Ballonnet. 


C C. Rigid plate from which is suspended the car. 


D. Horizontal stabilizer. F. Rudder. E. Vertical stabilizer. 


mum diameter of 353 feet, and a volume of 
112,847 cubic feet. The middle section is 
cylindrical, with conical sections in front and 
rear. At the extreme rear is a cylindrical 
section with eight smaller cylinders attached 
to it for purposes of maintaining stability. 
The ballonnet has a volume of 21,192 cubic 
feet, and is divided into three compartments. 
The car is in the form of a trestle. It is built 
of wood, with aluminium joints; it is 115 feet 
long. The motor is 70 to 75 horse-power. 
The Parseval (German) is a _ non-rigid 
balloon. It has a capacity of 190,000 cubic 
feet; it is 210 feet in length, and 34 feet in 
diameter ; it is rounded at the front and 
pointed at the rear. There are two ballonnets. 
Air is pumped into the rear ballonnet before 
leaving the ground, so that the airship operates 
with the front end inclined upwards. The air, 
striking underneath, exerts an upward pressure 
as in an aeroplane. The engineers can control 
both ballonnets, and both gas-envelope and 


these blades are so constructed that they 
assume the proper,.‘‘ pitch’’ and angle due 
to the varying air pressure. The diameter 
of the propeller is 133 feet. E 

The new Clément-Bayard is of 227,000 cubi 
feet capacity, and is 300 feet in length. It has 
four automatic valves—two for the gas opening 
at a certain pressure. Air is continually 
pumped into the ballonnet at a speed which 
at the best is 50 cubic feet per minute. The 
triplane elevator, when the balloon is travelling 
at full speed, gives a lifting power equal to 
200 lbs. of ballast. 

The British military airship, Dirigible II., 
has an envelope unique in that it is made 
of gold-beater’s skin, covered with canvas. 
There are eight layers of gold-beater’s skin. It 
is cylindrical in shape with spherical ends. Its 
volume is 84,768 cubic feet ; length, 1114 feet ; 
maximum diameter, 314 feet. There is no 
ballonnet; but, owing to the toughness of the 
gold-beater’s skin, a much higher pressure 
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can safely be maintained than with the ordi- 
nary rubber cloth. 

Other notable airships are La Belgique 
(semi-rigid) and the Italian airship (non-rigid), 
of which several are to be made. 

While on the subject of dirigible balloons it 
= is necessary to refer to a hybrid class of air- 
ship—a combination of airship and aeroplane, 
which is very slightly heavier-than-air. This 
was devised by M. Malécot, but in some 
respects M. Malécot’s work was anticipated 
by Dr. Barton in England and by earlier de- 
signers. The Malécot airship consists of a 
spindle-shaped gas-envelope, 100 feet long, 24 
feet in diameter, and of a capacity of 36,900 
cubic feet. Suspended beneath it by anumber 
of ropes is an aeroplane 63 feet in length. The 
separate parts of the aeroplane are inclined at 
a sharper upward angle than is usual in flying 
machines. In making an ascent the aeronaut 
adjusts the planes, so that, when the motor is 
started and the propellers revolve, the planes 
have a forward, upward gliding motion. The 
advantage of a mixed airship of this description 
is supposed to consist in the fact that less gas 
is needed to inflate the balloon, and that in 
case an accident should occur, the aeroplane 
would be able to continue its flight alone for 
some distance, or, at any rate, would act asa 
kind of parachute in coming down. 
time of war, for instance, an ordinary steerable 
balloon were struck by a shell and demolished, 
the pilot and passengers would be lost, whereas 
in the case of an airship like the Malécot the 
men might be able to save themselves, and 
even escape capture, by means of their 
aeroplane. l | 

The ascent of a dirigible balloon is managed 
something after this fashion. A number of 
men draw up on each side of the balloon, in 
which the pilot and his assistant take their 
places. The men detach the ballast bags 
carefully until the balloon evinces a slight 
tendency to lift. They then bring it out of its 
dock, holding it so that it almost touches the 
ground. The captain instructs the men to 
swing the balloon round in such a way that it 
starts out with the wind. The ballast is dis- 
charged little by little until the balloon slightly 
rises. The engine is started, but without 
coupling the propeller. When the engine is 
under way, and all is ready, more ballast is 
thrown out so as to give the balloon the requisite 
lifting power. At the word ‘let go” the 
workmen let go the sides of the car to which 
they have been clinging, and the balloon is 
now held by two ropes only at front and rear. 
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These ropes are ‘“ paid out ” equally in sucha 
manner as to keep the airship horizontal, and 
when at last the men drop these ropes the 
vessel rises. The propeller is: started—the 
balloon obtains its independent speed. 

With regard to the sensation of ‘‘wind’’ 
felt by aeronauts, this is only that due to the 
independent speed of the balloon. It will 
always be the same, whether it be a following 
or a head wind, neither more nor less intense, 
because the surrounding wind is nothing but a 
movement of the atmosphere in which the 
balloon is submerged. Relatively to the 
ground below, a dirigible balloon may be 
going with the wind at 100 miles per hour, 
or against the wind making headway only 
at 5 miles an hour. If its engine be working 
at the same powerin each ‘case the speed of 
the vessel relatively to the atmosphere is the 
same. Its envelope is only calculated to 
sustain the speed of which its engines are 
capable, and its stability depends upon a 
certain pressure of air not being exceeded. 
Bear in mind that wind is a body of calm air 
moving more or less rapidly. To the aeronaut 
wind does not exist. He is in calm: the earth 
is moving. A dirigible balloon may be in a 
current of air moving, say, from west to east, 
at 20 miles per hour. With whatever speed it 
may be capable of, the balloon can move freely 
about in that current. Obviously, if its speed 
be only 20 miles per hour, and its head be 
pointed to the west, while driving at full speed 
and actually moving through the air at 20 
miles per hour, to the observer below it will 
seem to stand still. If the aeronaut desire to 
make a point due north, the balloon will drift 
to the east to exactly the distance covered by 
the wind in the time taken by the journey. It 
will have travelled with its bow pointing to the 
north, and the wind felt to the travellers will 
be from stem to stern. They will not have 
felt the west wind that has carried them out 
of their course, although it has had such 
an effect upon the direction of their vessel. 
If out of sight of earth and ignorant that 
a west wind was blowing, the aeronaut. 
would not know that he was drifting out 
of his course, and would be astonished. 
Like a ferryman crossing a stream, the balloon 
would have to head to the north-west to be 
sure of reaching its goal, and it would have no 
hope of doing that at all unless its own speed 
were superior to that of the wind. Imagine 
yourself travelling with your own speed in 
addition to that of a favourable wind. You are 
moving forward through the air at your own 
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speed, but when you descend and moor to the 
ground you find that the wind is blowing at 
your back, and quite possibly the balloon will 
be wrecked, unless you have plenty of men on 
the ground standing by to assist you. Indeed, 
you must turn your head round to face the 
wind on descending. The balloon is con- 
structed to bear strain that way, but even then 
you must have plenty of men to assist in the 
landing if there is a breeze. 
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A, starting point. 


line, C, is the path of the airship with regard to the air. 


respect to the earth. 


The conditions of balloon navigation are so 
different from those with which we are familiar 
that I finda great many people—some, indeed, 
who have studied the question—experience 
difficulty in realising the facts. Pardon me, 

FIG.. 14. 
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Same as in Fig. 13, except that in this case the wind 
is stronger, z.¢., a longer body of air passes in the 
same time. The airship therefore has farther to 
travel with regard to its passage through the air 
and takes longer in order to airive at B. Appa- 

` rently, while the airship keeps to a much greater 
angle, it moves along the dotted line, A, B. 
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therefore, if I seem to dwell on this point 
rather insistently. Unfortunately we have not 
the personal testimony of Englishmen to help 
us; I doubt if more than three or four have 
ever been in a dirigible balloon. However, 
we have the authority of a French writer of 
experience—I mean M. Berget. 

No analogy of any marine vessel except the 
submarine is of any use to us. For in the 
ship you have either got a sail giving you 


SZ 
aes 

CouRSE OF AIRSHIP AGAINST SIDE WIND. 
B, destination. The shaded portion is a moving body of air, z.e. the wind. The diagona) 


The dotted horizontal line is its path with 


leverage on the air, or you have the leverage 
of your keel or propeller giving you power 
against the wind. 

If you.want to travelin a dirigible balloon 
which is capable of a speed of twenty miles an 
hour to Rugby against a wind of ten miles 
per hour you must see that you have enough 


_ FIG. 15. 


B 60 miles 


Airship (speed 20 miles per hour) sets course for 
B, without allowing for wind of 30 miles per hour 
from the left. In two hours, therefore, instead of 
arriving at B, reaches a point 60 miles to the right. 


fuel to take you to Liverpool, for you will have 
to travel through just as much atmosphere as 
on a calm day extends from London to Liver- 
pool. 

If you had an airship capable of a speed of 
100 miles per hour and wanted to go to Bristol 
on a day when there was a scarcely perceptible 
breeze of six miles per hour from the north 
you would go out of your course exactly six 
miles in every hour that the journey occupied. 
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As regards the personal experiences of the 
traveller in a dirigible balloon, draughts are 
caused by small eddies and waves of air that 
are not influencing the whole motion of the 
vessel; also a draught is sometimes felt in 
turning. Indeed, even in an ordinary balloon 
a draught is felt whenever the balloon is rising 
or descending, for then it always revolves. 

One often hears it remarked that a dirigible 
balloon can ‘‘tack’’ after the manner of a 
sailing vessel. Now it is impossible for a 
dirigible balloon to tack. If its independent 
speed be less than the speed of the adverse 
wind it has nothing to gain by attemping an 
oblique course and tacking. That would not 
prevent its being driven away. If its speed 
exceeds that of the adverse wind even slightly, 
it has nothing to gain by tacking. Its best 
course is to head straight for the goal, and 
make what progress it can. 

Now we come to the limitations of the 
dirigible balloon due to the currents of the 
atmosphere. In the first place it is necessary 
to remember that with increasing altitude, as 
a rule, the velocity of the wind increases. The 
general rule is that for every 1,000 feet of 
ascent you can put on 2 miles per hour to 
the velocity of the wind. But this is only 
the average. Sometimes, especially in anti- 
cyclonic conditions, the velocity is unchanged 
and even decreases. On the majority of days, 
however, it increases, and you can see for 
yourself the daily reports of kite observations 
in the newspapers ; take one day’s, for instance. 
Subjoined is the report of the Manchester 
University’s Meteorological Observatory for 
the Investigation of the Upper Atmosphere, 
Glossop, Derbyshire (Dec. 14):— 


Wind 
Height above Temp. Humidity Wind velocity, 
sea level. Fahr. per cent. direction. miles per 
hour. 
1,100 ft. .. 33° .. IOO . N.E. s Zi 
2,000 ft. .. 29° .. I00 .. E. byN. .. 44 
3,000 ft. 24° .. 100 .. E. .. 46 
4,000 ft. 20° .. 100 .. E. .. 54 


Calculations made on the basis of observa- 
tions near Paris—a much calmer city atmo- 
sperically than London—show the number of 
days in a year when the wind is greater or 
less than a certain velocity. Knowing the 
independent speed of your dirigible balloon, 
you can from this table estimate its utility. It 
is seen that on 258 days.in the year the wind 
is less than 20 miles per hour. 

With any dirigible balloon at present » in 
existence there is only a proportion of the days 
of the year when progress could be made 
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against the wind, so strong are the air currents 
at any distance above the earth’s surface. 
Assuming that your airship has an effective 
speed of 30 miles an hour, its progress will be 
more than neutralised by an adverse current of 
the quite common velocity, at 1,000 feet alti- 
tude, of 31 or 32 miles per hour. Further, on 
occasions when so very common an air-current 
is favourable to an airship’s proposed journey, 
the question of returning to the harbour must 
be considered. 

The table is based on the ground winds. 
An airship must go a little way up to avoid the 
chimney pots and steeples, and even at that 
height it would, as a rule, find a stiffer breeze. 
And the number of airships which really have a 
speed in excess of 25 miles per hour is limited. 

One can imagine that in war an airship 
might find itself in a dilemma. If it descends 
to within 2,000 feet of the earth it. is within 
. If it ascends above it is at the 
mercy of a wind strong enough to blow it, 
despite its utmost exertion, to the enemy’s 
lines. 

Dirigible balloons do not ascend to such 
great. altitudes as do spherical balloons. 
Seldom, indeed, do they ascend higher than 
4,000 to 4,500 feet. Great altitudes can only 
be obtained by the sacrifice of ballast, or by 
permitting great expansion and consequent 
waste of gas. The necessity to keep the gas 
in a dirigible balloonį as equable as possible, 
therefore, makes high ascents undesirable. 
In flight, by the way, they are always losing 
weight owing to the consumption of fuel. 

Lieut.-Colone] Moedebeck, the celebrated 
German expert, in his ‘‘ Pocket-Book of Aero- 
nautics,’’ as long ago as 1906, worked out the 
directions in which an airship can travel under 
Where the wind-speed is 
greater than the independent speed of the 
vessel, no point in the teeth of the wind, of 
course, can be reached, since the ship is 
driven back in each moment a greater dis- 
tance than it can move forward. Where the 
speed of the wind and the independent velocity 
of the vessel are equal, the ship can attain to 
practically any part of the half-circle opposite 
to the point from which the wind is blowing. 
In the case where the independent velocity of 
the airship exceeds that of the wind, any point 
within the complete circle of 360 degrees can 
be attained, those with the wind from behind 
at a speed equal to the combined speed of 
wind and vessel, those against the wind at the 
vessel’s speed less that of the wind’s velocity. 
This, at any rate, is approximately true.. 
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Again, with regard to the wind, even though 
it be less than the balloon’s speed.it will often 
happen that a half-hour’s journey out from the 
starting place will mean a struggle of four or 
five hours to win back, so great is the differ- 
ence of speed with and against the wind. If 
problems of coaling sometimes cause the 
battleship commander grave concern, how 
much more complicated are the worries of an 
aerial navigator ! 

To take a hypothetical case. If Germany 
desired to send airships over France, and took 
advantage of an easterly wind, and if the 
easterly wind at an altitude of 1,000 feet was 
30 miles an hour, and very much more at 
greater altitudes, as is quite commonly the 
case, how would the airships return to 
Germany ? Obviously they would be com- 
pelled to cross France to the Atlantic, or to 
descend in France. And if any Continental 
Power desired to send airships against 
England precisely the same question would 
arise. Clearly, attack of this kind with 
existing airships is only possible in certain 
weather. There are not more than eighty 
days in the year, at the ontside, when such an 
attack from east to west would have much 
chance of success unless the airships were 
prepared to land in hostile country. Risks, of 
course, will be taken by aerial warriors when 
some great prize is to be gained. 

In another case where two Powers, west and 
east, are allied against a Power between the 
two—for instance, in the event of a war 
between France and Russia on the one hand 
and Germany and Austria on the other—the 
French and Russian airships would have their 
enemy at a great disadvantage. Either could 
sail right across the hostile country to the 
friendly country beyond. 

The prevailing winds in Europe are N.E. 
and S.W. Taking into account the prevailing 
direction of the wind, to say nothing of the 
changeableness of our climate, I think it 
will be found that Great Britain is protected 
naturally to almost the same degree that the 
sea has afforded her protection from attack in 
the past. The opinion, of course, presumes 
that Great Britain is prepared to defend the 
aerial highways as she does the marine. 

But the strength of the wind is not the only 
problem, and any table which works out an 
average of days in the year when a dirigible 
balloon of a certain speed can safely dis- 
regard the wind is misleading. Judging from 
the table, it would he possible for the Clément- 
Bayard and the Ville de Paris to make ascents 
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on 297 days out of the 365. The table takes 
no account of fog, which is certainly not so 
frequent a trouble in France as it is here, or of 
rain, or of the difficulties that are sometimes 
experienced in keeping static equilibrium. 
You remember I showed last week a diagram 
of our balloon voyage to Russia, when the 
altitude chart showed constant alternations 
between high and low levels. Such a condition 
of the atmosphere would affect a dirigible bal- 
loon in precisely the same way, and, although 
the ballonnet to some extent mitigates the 
difficulty, and there is less waste of gas and 
expenditure of ballast, the voyage of a dirigible 
balloon soon comes to an end in varying tem- 
perature. The heat of the sun expands the 
gas enormously. Despite the accommodation 
of the ballonnet some has to be sacrificed. A 
cloud obscures the sin, and there is sudden 
condensation, or if the balloon.should enter a 
cloud there is the added trouble of a consider- 
able deposit of moisture. It is difficult some- 
times to keep an ordinary balloon up under 
such circumstances. The dirigible balloon will 
experience difficulties just as great, for the | 
ballonnet is of use only within certain limits. 
While in flight the navigator has nothing to 
fear from the wind, except from vortices and 
eddies and partial vacuums caused by thunder- 
storms. Santos-Dumont once was irresistibly 
swept upwards in arising current, and although 
he opened the valve enough to decrease enor- 
mously the buoyancy of the balloon, he con- 
tinued to rise until the upward stream had 
exhausted itself. Then he had difficulty in 
restraining the velocity with which he came to 
ground, and all his ballast was required. 

The dirigible balloon requires more readiness 
in landing and anchoring. At present it is 
necessary to have a large staff of men on the 
ground waiting to assist. 

You are all familiar with the very ugly 
airship sheds. We need not consider their 
aesthetic qualities, but are concerned with 
their utility. In the latest German models a 
common feature of the new designs is that 
they can be turned round to face away from 
the wind, no matter from which quarter it may 
blow. Some float in water; others turn on 
rails. Dr. Walter Ilges has designed an ex- 
cavated one. One is designed to turn to the 
wind automatically. A pair of wind-wheels - 
at one end bring an electric motor into work 
whenever the door of the dock is not to wind- 
ward. This is onthe same principle as the 
apparatus which turns the wings of a windmill 
always to the direction of the wind. 


184 


The danger of landing a dirigible balloon in 
high wind will be great until we have some 
proper form of harbour. Signals from below 
will be necessary, since, as I have explained, 
you cannot always estimate the speed of the 
wind. Naturally, if you are in view of the 
earth and know the distances, you can tell by 
your deviation from the straight course how 
fast you are sweeping away. But there will 
be many occasions when this knowledge is un- 
attainable. 

As to the dirigible balloon of the future, we 
can assume that it will improve in general 
quality and efficiency, but one cannot contem- 
plate any great increase in size. Dr. Hele- 
Shaw points out that an aerial Mauretania, 
with its 2,000 odd passengers, 68,000 horse- 
power, and 32,000 tons of weight, would require 
a balloon of Zeppelin’s shape a mile long and 
with a diameter of about twice the height of 
St. Paul’s Cathedral. Fortunately there are 
uses for the dirigible balloon that do not de- 
pend upon its being able to carry 2,000 people. 
We shall deal with probable developments in 
the fourth lecture. 

Some aeronauts pin their faith to one or 
the other aeroplane or dirigible balloon. By 
pointing out the strict limitations of the 
dirigible balloon I may have disappointed some 
of its champions. But I promise that in my 
fourth lecture I will show that, with all its 
limitations, the dirigible balloon is of great 
utility, and that it will be used with effect in 
the very next war. ` | 


AN OLD ENGLISH WATER-WAY. 
By T. B. GRIERSON, M.Inst.C.E. 


The great water-way between Reading and 
Bristol, which is known as the Kennet and 
Avon Canal, and which is now the property of 
the Great Western Railway Company, is really 
made up of the River Kennet, between Read- 
ing and Newbury, a distance of 184 miles; the 
canal proper, artificially excavated, between 
Newbury and Bath, 57 miles; and the River 
Avon, from Bath to Hanham Lock, No. 1, 
about 11 miles, or a total length of 86 miles 
5 furlongs, with a width of about 40 feet, and 
an average depth of about 4 feet. 

The River Kennet was open for traffic for 
many years before the artificial portion of the 
canal was constructed, it having, in fact, been 
rendered navigable under the authority of an 
Act of Parliament passed in the year 1714, but 
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the exact date of completion and opening for 
public traffic is not available. 

The portion between Newbury and Bradford- 
on-Avon was opened for public traffic in 
December, 1810, and the ‘‘ Nine-mile Pond ” 
from Bradford-on-Avon to Bath in 1828, the 
Newbury and Bath section having been con- 
structed under an Act of- Parliament passed 
in 1794. 

The canal, upon its completion, was justly 
considered a splendid example of engineering 
skill and ingenuity. It was made through 
most difficult country, and many able men 
contributed to its success; the great engineer 
Rennie being apparently the consulting engi- 
neer, as he designed the magnificent “‘ flight ”’ 
of twenty-nine locks between Lower Fox 
Hangers Bridge and Devizes Town Lock, by 
which within the short distance of 2} miles 
boats can go up and down by a “flight of 
steps,’’ so to speak—a vertical height of 235 
feet. To understand what this great feat 
means, it must be remembered that every 
time a boat passes through a canal lock 
there is a loss of water, which, when. used, 
passes to the lower reaches of the canal, and 
this lost water must be replaced continually or 
there would not be sufficient water to float the 
boats and convey the traffic. 

This is easy enough in the lower reaches as 
a rule, but on the side of a great mountain it 
is very difficult. Rennie, however, got over 
the difficulty by constructing a basin or reser- 
voir at each lock and widening the canal 
reaches in places where land was available, 
and so the water from the catchment area or 
from springs was impounded, and was always 
available, even during periods of drought, for 
the working of the traffic through the locks. 

The difficulty of keeping up the level of the 
water in the canal is a cause of great anxiety 
to those whose duty it is to maintain it, as 
leaks are constantly lowering it, as well as 
evaporation from the surface, and in places 
where the canal is made through rock, 
especially limestone, leaks from fissures must 
be expected continually. It is also very 
important that the water should not be 
allowed to rise too high, or flooding of 
surrounding lands may result; the great 
consideration is to keep the surface of the 
water as much as possible at a uniform level. 

There are numerous natural streams and 
Springs at various places along the canal 
banks, all of which act as valuable feeders, 
and must be kept clear of mud and weeds and 
other obstructions ; there are also “ hatches,’’ 
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or sluices, to carry away overflows and prevent 
the water from rising too high. The bed of 
the canal must also be kept as free as possible 
from mud and weeds; the greater the traffic 
the more easily can this be done. 

The loss of the Somerset Coal Canal and the 
‘Wilts and Berks Canal, as feeders—both of 
which have been abandoned—is much felt by 
the Kennet and Avon Canal; and constant 
pumping has to be resorted 1o to keep the 
water in the canal up to its proper level. 

The pumping station at Bath having been 
abandoned, there are now only two pumping 
stations; one at Claverton Level-crossing 
{G.W.R.), between Bath and Bradford-on- 
Avon, feeding the ‘‘ Nine-mile Pond,” a reach 
nine miles long, the pumps of which are driven 
by a breast water wheel, and are capable of 
‘delivering about 70,000 gallons per hour into 
the canal from the River Avon close by. The 
second and more important pumping station is 
at Crofton, between Savernake and (Great) 
Bedwyn Stations (G.W.R.),. where there are 
two powerful single, low-pressure condensing 
beam-engines and pumps; but engine No. 2, 
which drives ‘‘ Simme’s patent plunger lift and 
force pump,” and is of the same dimensions 
as engine No. 1, is “not quite SO interesting ; 
for, although erected in 1840, it had to be 
thoroughly overhauled and a new cylinder put 
in a few years ago. | 

Engine No. 1 is a single, condensing, 
Cornish beam-engine, with 42-inch cylinder, 
_7 feet g inches stroke, working with a steam 
pressure of 16 lbs. andia vacuum of 27 lbs. per 
square inch. This engine was supplied and 
started to work in March, 1810, and has, 
therefore, been in use for over 99 years, and is 
practically the same in every respect as when 
it was first erected. On a recent inspection, 
the original cylinder was found to be in 
splendid order, and was much admired by all 
concerned, especially by the contractors, 
Messrs. Wm. Rollinson and Sons, of Notting- 
ham, who have just completed their contract 
for overhauling and general repairs of this 
engine and all the machinery and pumps 
worked by it, the contract including the 
boring out of the great pump barrel, 2 feet 
6 inches diameter by 7 feet 9 inches stroke, 
and supplying and fixing a new gun metal 
water-packed bucket for it, and also new 
feed water supply pipes and valves for the 
boilers. Also the old timber beams upon which 
the machinery formerly rested, being rotten, 
have been removed and replaced by new steel 
girders. 
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The equilibrium valves, and cataract motion, 
and numerous other. parts having been 
thoroughly repaired, the old engine and 
pumps may now be said to have obtained a 
new “lease of life,” and are working as well 
as ever. 

It is not certain who was the maker of this 
engine; there can be no doubt, however, that 
it is precisely the same type of engine as that 
made by James Watt as an improvement on 
the atmospheric engine which he was called 
upon torepair. The ‘‘ improvement ’’ consists 
in the piston being made to work in a closed 
cylinder and steam taking the place of atmos- 
pheric air in pressing down the piston, and 
thus raising the pump-bucket at the other end 
of the engine beam. That the workmanship 
and materials were of a high order is proved by 
their lasting practically a century, and at the 
end of that time the main portions being as 
good asever ; it certainly shows the conscien- 
tious work done in those days. Inquiries 
amongst the canal staff lead to the supposition 


that engine No. 1 and pumps were supplied 


and erected by Nicklow Harvey, of Hale, Corn- 
wall, in March, 1810;. but this also is not 
certain, as there is no name or date on any «€ of 
the machinery or any record of the fact. 

The two Lancashire boilers, each 7 feet 
6 inches in diameter by 27 feet long, which 
supply steam for the engines, are compara- 
tively new, having been made at Swindon 
Works (G.W.R.) a few years ago, and are of 
excellent quality and workmanship. 

There is a tunnel at Savernake nearly 500 
yards long and about 17 feet 3 inches wide, 
which conveys the canal under a portion 
of the Aylesbury Estate. This tunnel is well 
built, with an arch overhead, and an ‘invert 
beneath, all of hard red brick. On a recent 
inspection, made from a barge with a tempo- 
rary platform, it was found to be in excellent 
order and quite capable of carrying with safety 
the heavy engines and trains now continually 
running over it. 

The builders of the tunnel, considering it to 


be a great piece of engineering work, re- 


quested Lord Aylesbury to allow his name to 
be associated with it, and the following in- | 
scription over the east mouth on the retaining 
wall face can still be seen :— 


“The Kennet and Avon Canal Company inscribe 
this tunnel with the name 


BRUCE 


in testimony of their gratitude for the uniform and 
effective support of the Right Honourable Thomas 
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Bruce, Earl of Aylesbury, throughout the whole 
progress of this great National work, by which a 
direct communication by water was opened between 
the cities of London and Bristol, Anno Domini 
1810.” 

The directors of the canal company and 
others evidently thought that with the opening 
of the Kennet and Avon Canal, and with the 
mail coaches travelling at the rate of 12 to 15 
miles per hour, a maximum of facilities for the 
rapid, safe, and comfortable conveyance of 
passengers had been reached as between 
London and Bristol ! 

Alas for human foresight! Barely a genera- 
tion had passed when the first portion of the 
Great Western Railway between Reading and 
Bath was opened for traffic (1840-41), from 
which time the canal receipts steadily dim- 
inished, until at last, in 1852, the railway com- 
pany, at the request of the canal company, 
took over the canal under their Act of Par- 
liament of that year, in consideration of an 
annual payment to the canal company of 
475373 ; the railway company undertaking to 
keep the canal open for traffic and maintain 
it in good working order, which undertaking 
has been honourably carried out ever since. 

It is a singular fact that the Kennet and 
Avon Canal Company appears to have relied 
upon passenger traffic for their revenue, as it 
was not until the year 1848 that they began to 
carry goods traffic, under powers conferred 
or all canal companies to carry goods as well 
as passengers, as Common carriers. 

Having mentioned the ‘‘flight’’ of locks 
and the ‘‘ Bruce’’ Tunnel as instances of the 
good engineering work done in constructing 
the canal, the aqueducts and bridges should 
also be referred to. 

There are four aqueducts which convey the 
canal, all of which are very fine examples of 
architecture in highly-finished cut stone; the 
most important are those at Avoncliff “ Halt ” 
(G.W.R.) and ‘‘ Dundas Aqueduct,” nearer to 
Bath. The latter is a splendid structure of 
cut stone in the Doric style, with pilasters, 
cornices, dental-courses, triglyphs, &c.; the 
parapets being solid, except at the ends over 
abutments, where they finish in balustrades. 

This aqueduct conveys the canal over the 
River Avon and the Great Western Railway 
on three arches. The centre arch is semi- 
circular, 64 feet 6 inches span; the two side 
arches, each 1g feet g inches span, at water 
level, are semi-elliptical, but the major axis is 
vertical, which has not only the effect of 
saving a great deal of masonry, but also gives 
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an appearance of lightness and elegance, 
making the whole structure very beautiful. 
The River Avon flows normally through the 
centre arch, and in times of fluod through the 
three arches, from south to north. 

There is an inscription on the north face to 
Charles Dundas, the engineer, and on the 
south face to John Thomas, the contractor, 
with the date 1828. 

It has been stated above that Mr. Rennie 
appears to have been the consulting engineer 
to the canal company, and the aqueducts have 
generally been attributed to him by public 
Opinion, but in the face of the inscription on 
Dundas Aqueduct this can hardly be correct. 

There is also a tablet on the west parapet of 
the ‘‘ Prison Bridge” at Devizes, mentioning 
the name of another engineer. The inscription 
is as follows :— 

‘‘ This tablet is erected by the Kennet and Avon 
Canal Company in memory of John Blackwell, who 
during 34 years superintended the works of the canal 
as their engineer with fidelity, vigilance, and ability. 
—1840.”’ 

This would seem to show that Mr. Blackwell 
was the Resident Engineer from 1806, four 
years before the opening of this portion of the 
canal. 

“Ladies? Bridge,’’ between Pewsey and. 
Woodborough, is of beautiful and expensive: 
design—one span over the canal and tow-path, 
in cut Bath stone, the spandrils being orna- 
mented with draperies and rosettes, and the 
face voussoirs with rustications. The parapets. 
are of solid cut stone, except over the abut- 
ments, where there is a balustrade about ten 
feet long; over the centre of the arch is a die 
with an inscription, partly obliterated, but: | 
apparently ‘‘ erected 1809.”’ 

This bridge stands in the middle of a farm, 
not near any public or private road; but the 
canal south-east of the bridge is widened, the 
south bank being a segment of a circle, and 
the land looks as if the intention had been to- 
form public pleasure gardens and to hold 
aquatic sports on the canal. In no other way 
can the great cost of this bridge be explained. 

It is frequently deplored that there is at 
present no great traffic on the canal, particu- 
larly on the reach between Wooton Rivers and 
Devizes, a stretch, without a lock, of 15 miles ; 
also on the reach of ọ miles between Bradford- 
on-Avon and Bath, and the railway company is. 
charged with the sinister design of strangling 
the traffic! It should, however, in fairness to 
the railway company, be remembered that the 
general public are almost wholly to blame for 
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this; the passenger naturally declines to lose 
his time by travelling at so slow a rate by 
canal as would be possible under the best con- 
ditions as compared with travelling on the 
tailway. | 

The trader also finds he can more economi- 
cally buy small quantities of goods at frequent 
intervals, than as heretofore large quantities at 
long intervals, since he can now order what he 


tequires by telegraph and telephone and obtain 


them at once by train. 

It must not, however, be supposed that there 
. is no traffic on the canal; on the contrary, 
although the traffic does not even pay the cost 
of maintenance, there are along the canal 
flour mills, saw mills, and paper mills, some 
even utilising the canal water-power; as well 
as flour, grain, coal, timber, manure, lime and 
-other traffic. | 

And notwithstanding that Parliament com- 
pelled the railway companies to reduce the 
‘rates by one-half for several kinds of goods 
-carried by them over their canals, the expected 
large increase in tonnage of traffic carried has 
not taken place, as the trader prefers the 
quicker railway facilities. The reduction of 
‘canal rates, instead of benefiting the traders; 
only further increased the loss of the canal 
owners by diminishing their gross receipts, 
whilst the cost of haulage by canal remained 
the same, viz., about six times the cost of 
hauling goods by railway ! 

The town of Reading and the soundi 
-district are supplied with water from the canal 
at Fobney, about three miles from Reading, 
.as also are several breweries and many works, 
as well as private residences and farms, from 
all of which a revenue is obtained, but nothing 
like sufficient to pay wages and other working 
expenses. | 
This is true of practically all canals owned 
‘by railway companies, the latter in many 
cases only obtaining Parliamentary powers to 
construct their lines on condition that they 
purchased the canals with which they were 
about to compéte ! 

But for injustice to railway companies this 
cannot be compared to local authorities being 
now allowed to construct electric tramways 
alongside of railways out of the rates ; and the 
railway companies, usually the largest rate- 
payers in the district, are actually compelled 
to pay special rates to support and continue 
the very opposition which is competing with 
them, thus taking away their passenger 
traffic, traffic of a kind which pays best 
because it loads and unloads itself. 
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What the future of canals in general, or the 
Kennet and Avon Canal in particular, may 
be, it is difficult to say; but in view of the 
now accomplished conquest of the air and 
its future developments, we may well ask what 
is to be the future of railways ? The wonderful 
success of the motor bicycle and the motor car 
has done much to. injure railway passenger 
traffic ; and is it not possible that aeroplanes 
may, in the not distant future, become serious 
competitors of railways, ‘by using the lines of 
railway as’ their guide, and flying over them 
from one town to another, making use of the 
canals to replenish their water supplies, where 
those canals are close to the railway lines, as 
is generally the case ? 

Probably the most serious danger which 
railway companies may be called upon to 
face in the near future would be the con- 
struction of main.roads, or the improvement 
of the present roads, for fast motor passenger 
and goods traffic, which, if supported by local 
and central authorities out of public rates or 
taxes, would soon very seriously reduce the 
value of railway securities. 

This article is not intended to be a complete 
history of the Kennet and Avon Canal, nor 
could justice be done to the subject without 
mentioning many more of the interesting 
works and circumstances connected there- 
with. Suffice it to say, the Kennet and Avon 
Canal was intended to be, and undoubtedly 
was, the best built and in every respect the most 
up-to-date canal of its time. The locks and 
barges are very much larger than on other 
previous canals ; for instance, they have nearly 
twice the capacity of those on the Swansea 
Canal, which was opened for traffic in 1796, 
while the other works and plant are larger in 
proportion. The company was also a great 
commercial success, and became a rich corpo- 
ration, with palatial offices (the buildings can 
still be seen near Bath); in fact, to get em- 
ployment on the canal then was considered to 
be as good as being in the railway service to- 
day. To those who have read Mr. Anthony 
Trollope’s book, ‘‘ The Three Clerks,’’ the 
name of the Kennet and Avon Canal will be 
familiar, and it proves that the undertaking 
was looked upon as a great public work in 


those days. 


It is frequently stated by “the man in the | 
street” that with our up-to-date knowledge of 


‘steam, electric traction, and other means of 


dealing with traffic, this canal should be 
utilised for slow goods traffic. Against this, 
is the fact that one of our best managed 
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canals, only a short time ago, tried experi- 
ments with a steam tug, towing several 
barges at once, and found, under the most 
favourable conditions, the cost per ton per 
mile of haulage by canal to be o-15 of a 
penny against o'o05 of a penny per ton per 
mile by railway goods trains; thus showing 
the canal haulage, even inthis case, to cost 
three times more than haulage by railway. 
It should also be remembered that many goods 
wagons from which the average cost was taken 
did not carry a full load, but the barges in the 
experiment were fully loaded, which would 
increase the cost of the comparison as against 
the canal and in favour of the railway; so that 
the canal haulage, under the most favourable 
conditions, may be safély assumed to be from 
four to six times more costly than haulage by 
goods trains. There is, therefore, no possi- 
bility of the Kennet and Avon Canal ever being 
‘able to pay a dividend on the capital outlay 
which would be necessary to enable it to deal 
with the goods traffic of the present day. It 
may also be stated that a careful inspection of 
the canal by walking over its entire length, 
shows that an enormous additional capital 
outlay would be required to protect its clay 
banks against the waves which would be 
caused by motor or steam tugs when towing 
barges on the canal under the assumed new 
traffic working. Again, the terminal charges 
on any canal must always be greater than 
those on railways, as goods or minerals cannot 
be unloaded out of boats or barges into carts 
as easily as out of goods wagons without much 
extra labour—another very serious and expen- 
sive consideration. 

But if the Kennet and Avon Canal is now 
little more than a white elephant on the hands 
of the railway company which owns it, there 
are a few points of interest connected with it 
which may be noted. For instance, the route 
of the canal is through many historical places : 
Great Bedwyn, where King Henry VIII. found 
his beautiful wife, Jane Seymour, daughter of 
Sir John Seymour, and which, although only a 
village, had the right since 1300 to return two 
members to Parliament—a right exercised 
until 1832, when the Great Reform Bill was 
passed. 

Then Crofton, between (Great) Bedwyn and 
_ Savernake Stations (G.W.R.), where the pump- 
ing station is installed, is supposed to have 
been the burial ground of the soldiers killed 
ina great battle between the King of Mercia 
and the King of Wessex, A.D. 674, as skeletons 
and skulls are found in every excavation, some 
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of the skulls being of extraordinary thickness. 
The graves, according to an ancient chronicler, 
were ‘‘ long trenches about two feet deep.” 
Bradford-on-Avon, also, is positively afirmed: 
to be the mother of Bradford, in Yorkshire. 
Thé story is that two working weavers in 
this ancient Dutch weaving town, finding 
work slack, emigrated to a village outside 
Leeds, where they set up the weaving 
machines which they brought with them, and 
being successful in their business, and in the 
course of time becoming well known, and 
always. giving their address as ‘‘ New Brad- — 
ford,’’ the place became famous as Bradford in 
Yorkshire, and it is now one of the most im- 
portant towns in the kingdom. In fact, it is. 
said, by Bradford people, to be the largest. 
income-tax payer as a town, of any towns of 
the same population in the United Kingdom. 
Bradford-on-Avon is still an important town, 
having, amongst others, some very fine, up-to- 
date works for the manufacture of india-rubber 
goods. The town and district are well worth 
a visit, there being many places of interest to 


be seen, including an old tithe-barn, about 


500 years old, close to the canal bank; also 
a church about 1,200 years old, just as it was. 
when built, and said to be the oldest church in 
England. 

To walk along the canal banks through the 
beautiful scenery of Berks, Wilts, and Somerset, 


_is a delightfnl experience. 


To those who enjoy walking tours, the canal 
banks will be found suitable, as with the rail- 
way running alongside the canal, with stations 
at short intervals, the tourist can, if he gets 
tired, or any unsuitable change takes place in 
the weather, return to his starting-point by 
train. A few seats made of concrete or cast- 
iron, so that they would not hold the rain- 
water, on the banks between the locks, would 
be a great boon. 
= The walk either from Reading or Bath, is 
uphill in steps until the summit level of the 
canal between Wooton Rivers and Devizes is 
reached. The level of the surface of the water 
in this reach is about 335 feet over the River 
Kennet at Reading, and about 400 feet over 
the River Avon at Bath. It may be mentioned 
that the water pumped from Crofton is con- 
veyed to this reach by an aqueduct parallel 
with the canal, and is thus available for the 
boats going either towards Reading or Bath. 

When the bottom of this reach was being 
cleaned last year the writer observed many 
shell-fish shaped like mussels, and on opening 
several the flesh was found to resemble that of 
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the cockle rather than the mussel, there being 
no byssus or beard, or means of clinging to 
rocks such as the sea-mussel has. There were 
literally hundreds of these shell-fish of various 
sizes, the largest the writer could find being 
42 inches long by 28ths inches wide. How 
shell-fish like these came here at, say, 430 
feet over sea-level is a question; possibly in 
blue-clay obtained from the sea coast, for 
although it is not good puddle it was fre- 
quently used for this purpose. 

The whole canal is swarming with fish of 
various kinds, from the minnow to the roach, 
trout and the voracious pike. One of the latter 
which the writer saw was nearly two feet 
long, while for about 100 feet on each side of 
him the space was unoccupied by fish, though 
they swarmed at about the distance mentioned, 
evidently watching ‘‘ Jack Pike,’’ as he was, 


though pretending to be asleep, watching 


them. 
_ There are an enormous number of frogs to 
be seen along the canal, and after the spawn- 


ing season it is quite common to see hundreds’ 


of these creatures dying on the canal banks: 
‘avery unpleasant sight, and if great care is 
not taken in selecting one’s steps, a seriés of 
squashes and muck will result. 

It appears the large frogs periodically attack 
and kill the smaller and weaker frogs; and an 
instance of this ‘‘ attempted murder’’ came 
under the writer’s notice. He was sitting on 
one of the lock-gate levers one day, when he 
heard a splash, and on looking up perceived a 
large frog swimming as fast as he could to 
overtake a smaller one which was swimming 
towards the overflow weir, to the culvert of the 
lock, quite near to the writer. The large frog 
overtook the smaller one, atid in the most de- 
termined fashion brought his body round so 
that his head would point directly at right 
angles to the other one’s head, and then 
putting on all steam, he regularly ‘‘ rammed ”’ 
the other, ‘‘landing him one on the jaw.” 
Just at that moment the large frog heard 
another splash, and looking round, at once 
made off to fight a.second. battle, while the 
one that had been struck swam to, and held 
on panting, to the culvert edge. 

As the Kennet -and-Avon. Canal is not in 
Ireland, and, therefore, did not come under 
the protection of the eminent saint called 
“ Patrick,” who was a ‘terror to snakes!” 
—these reptiles are found in large numbers on 
the canal and live in peace, unless when a 
crusade against them is declared, such as took 


place when one of the canal staff killed twenty- 
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one snakes at Devizes in one day. Why he 
did not kill the two dozen was probably due to- 
shortness of snakes, or possibly, with the 
‘‘ guile of the serpent,’’ the snakes made 

themselves scarce. When walking along the. 
canal bank one day the writer saw suddenly in 

front of him a very beautiful snake, its head: 
close to the edge of the canal, its body being 

at right angles to the water, almost across the 

tow-path. It was about three feet long over 
all, but was in a series of reverse curves, and 

even then about two feet long. The head was. 
about 14th inch wide, flat underneath and. 
half-round on top, something in shape like a. 
gurnard’s; around its neck, like a collar, was- 
a jet black ring, + inch wide, then came 

a 8th inch ring of silver-grey, then another 
quarter inch black ring, then a grey, and so on 

alternately, in a series of rings down to the tail. 

The eyes were about ;4th inch in diameter and. 
flashed fire at every movement of the writer, 

whose only regret was that he was unable to- 
secure it for some zoological ‘museum, for 
which it would have been an admirable speci- 
men. p. 5 EN 

On another occasion’ when walking along 
the tow-path, the writer heard a splash and 

saw a snake swimming across the canal at a 

very fast rate, and the singular thing about it 

was that, having no fins, it must have propelled 

itself with its tail which did not seem to be 

moving, and when it reached the opposite side 

it climbed partly up the bank which was over- 

hanging, the top being about three feet over 
canal level and held on, turning its head round 

to see what had frightened it. The writer 
thought he might be mistaken and that it was. 
not a snake but aneel, but on enquiry the lock- 

keepers confirmed the fact that it was a snake, 

and said that it is usual when snakes are 
startled for them to jump into the water, dive 
to the bottom and go long distances, holding 
in their breath all the time. .The time the 
snake took to swim the canal was, as nearly 
as the writer could tell by counting, five 

seconds, which, taking the canal at 4o feet 

wide, would be equivalent to a speed of 
5% miles per hour. 

Many portions of the canal are preserved 
for various fishing-clubs, jack clubs, &c. ; also 
many boating and bathing lodges are to be 
seen, all of which pay rent to the Great 
Western Railway Company. There are also 
many fine swans on the canal the property of 
the company. They require careful feeding, 
consisting of bread mixed with sand, which is 
made specially for them. 
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There is a profusion of wild flowers along 
the canal banks, the beauties of which can 
better be appreciated when they are made up 
into artistic bunches, and which last a much 
longer time than their cultivated sisters. 

So much are these wild flowers sought after, 
especially by botanists, that a flower dealer in 
one of the large towns undertakes to supply 
bunches of wild flowers at the price of fifteen 
shillings per bunth, and although he does not 
state where he obtains them, he has been 
frequently seen plucking those which grow 
along the banks of the Kennet and Avon 
Canal. | 

It will be seen from the foregoing, that a 
walk along the tow-path of the canal will well 
repay the archeologist, the naturalist, and 
the botanist, and, it may be added, there are 
also innumerable old-world inns to be found 
along the route, which are, at all times, pre- 
pared to fortify the inner man, and minister to 
his bodily comfort. 


THE SOCIETY’S EXAMINATION 
CENTRES. 


The Society’s Examinations were held this 
year at 415 Centres in the United Kingdom. 
Of these 327 were in England and Wales, 41 
in Scotland, 46 in Ireland, and one ‘in the 
Channel Islands (Guernsey). 

In many of the larger cities and towns the 
examinations were held at several centres. In 
London, for instance, there were 35 centres. 
These include the Education Committee of the 
London County Council, which is counted as 
one centre though the examinations were held 
at a large number of the Council schools. 
Belfast had four centres, Birmingham three, 
Bristol three, Dublin three, Edinburgh four, 
Glasgow nine, Manchester three, and New- 
castle-upon-Tyne seven. The Society does 
not encourage the uséless multiplication of 


centres in one town or district, and prefers 


where possible that the local education 
authority should form one centre for all the 
schools in its district. This was done this 
year at Liverpool, Dundee, and Devonport. 
The centres may. be divided into two classes, 
first, Technical and Council schools, that is to 
say schools which are under the control of the 
local education committees, and, secong, 
proprietary institutions. By far the larger 
number come from the first class, the 
numbers being 364 under education com- 
mittees, and 51 proprietary institutions. 
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CENTRES UNDER EDUCATION AUTHORITIES. 


The largest centre was that under the 
London County Council Education Committee. 
This year the Council applied for 6,309 papers. 
Of these 5,808 were worked by 5,353 candi- 
dates, who came from about 100 of the Council’ s 
evening schools. All the subjects were taken 
up, but the largest entries were (as is almost 
always the case) in book-keeping and short- 
hand. Either the teaching or the class of 
candidate in the Council schools has greatly 
improved during recent years. Ten years ago 
1,000 papers were worked, and 45 per cent. 
failed; this year 5,808 papers were worked, 
and only 34 per cent. failed. Amongst other 
large London centres was the City of London 
College, where 324 candidates worked 381 
papers. Modern languages appear to be well 
taught, as out of ten prizes awarded to 
students, six were for French, German, and 
Spanish. At the Regent-street Polytechnic 
263 candidates worked 336 papers. Fairly 
large entries were also received from the Birk- 
beck College (here economics is most success- 
fully taught, as during the last eight years a 
Birkbeck student has gained 1st or 2nd prize 
on seven occasions), East London College, the 
Battersea, Borough, Northern, and South- 
Western Polytechnics, the Upper Tooting 
Church Institute, and the Wandsworth Tech- 
nical Institute.* 

Taking the provincial and suburban London 
centres in alphabetical order, and giving the 
number of entries, amongst the largest were 
the Aberdeen School Board, 105; the Acton 
and Chiswick Polytechnic, 91 ; Ashton-under- 
Lyne, 113; Balls Bridge, Co. Dublin, 95 ; the 
Municipal Technical Institute, Belfast, 314 ; 
the Birmingham and Midland Institute, 207: 
Bournemouth Education Committee, 93 ; Brad- 
ford Education Committee, 700 (this is the 
largest provincial centre); Brighton Educa- 
tion Committee, 100; Bristol Merchant Ven- 
turers’ Technical College, 323; Carlisle Educa- 
tion Commitee, 99; Cork Technical Instruc- 
tion Committee, 104; Crewe Technical Insti- 
tute, 98; Croydon Central Polytechnic, 277 ; 


‘ Darlington’ Education Committee, 94; Derby 


Municipal Technical College, 83 ; Devonport 
Education Committee, 119; Dublin Technical 
Schools, 319; Dundee School Board, 568 (this 
includes entries from various proprietary in- 
stitutions); Durham Technical School, 105; 
Ealing Technical Institute, 102; Eastbourne 


* All these institutions receive grants from the London 


County Council. 
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Education Committee, 114; East Ham Tech- 
nical College, 350; Edmonton Education 
Committee, 99; Gateshead Education Com- 
mittee, 114; Glasgow—The Athenzum, 274, 
The School Board, 292; Govan School Board, 
109; Guernsey, 87 (all for French); Halifax 
Municipal Technical School, 377; Hastings 
Education Committee, 104; Huddersfield 
Technical College, 92; Hull Municipal Tech- 
nical School, 339; Ilford Education Commit- 
tee, 130; Ipswich Education Committee, 101 ; 
Leeds Education Committee, 95; Leicester 
Municipal Technical School, 260; Leyton 
Technical Institute, 217 ; Liverpool Education 
Committee, 190 ; Manchester Education Com- 
mittee, 441; Newcastle-upon-Tyne Education 
Committee, 176; Paisley School Board, 227; 
Perth School Board,.128; Plymouth Educa- 
tion Committee, 142; Portsmouth Municipal 
Technical Institute, 284; Sheffteld Education 
Committee, 224; Sligo Municipal Technical 
School and Summerhill College, 205; South 
Shields Education Committee, 100 ; Tottenham 
Polytechnic, 148 ; West Ham Municipal Tech- 
nical Institute, 224; West Hartlepool Educa- 
tion Committee, 148; Willesden Polytechnic, 
255; Wimbledon Technical Institute, 115; 
Wolverhampton Municipal School, 134; and 
York Education Committee, 100. The above 
list gives only the large centres, but it 
shows how widely they were distributed 
throughout the United Kingdom. There were 
in addition to these about 340 others, 
-where the number of entries varied from four 
to eighty. 


PROPRIETARY INSTITUTIONS. 


A considerable amount of commercial and 
business training is now done by these insti- 
tutions, and this year they sent in candidates 
from 51 centres, and 5,688 papers were applied 
for. This gives an average of 111 per centre; 
whereas the average number of candidates 
from all other centres (excluding the London 
County Council evening schools) is 54 per 
centre. 

The principal -schools .were in-London, and 
out of the 34 London centres, 15 were proprie- 
tary institutions. The largest of these was 
Clark’s College.. : This ‘institution, from its 
head office in Chancery-lane, and branches in 
Holloway, Forest-gate, New-cross, Putney, 
and Brixton, sent in for examination 1,297 
candidates, who worked 1,680 papers. There 
was a large proportion of successes and 15 
medals and prizes were gained. At Pitman’s 
Metropolitan School, 604 papers were worked 
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by 541 candidates.. The percentage of failures 
was only 18 (the average for all centres is 34 per 
cent.), and 14 medals and prizes were awarded. 
The principal successes were gained in short- 
hand and modern languages. 

At Cusack’s College, 197 candidates worked 
227 papers. The percentage of failures at this 
centre was also low (19), and 5 medals and 
prizes were gained. During the last few 
years, candidates from Cusack’s College have 
been very successful in shorthand, and 
numerous medals and prizes have been 
gained in that subject. 

Kensington College was another large and 
successful centre. This year 153 candi- 
dates worked 230 papers with good results. 
The principal entries were for book-keeping, 
shorthand, and modern languages, and a large 
number of candidates took two or more sub- 
jects. 

Amongst the principal provincial institutions 
was Skerry’s College, which did not enter 
candidates from the head college in London, 
but from the provincial branches the entries 
were :—Belfast 57 ,Dublin 183, Edinburgh 143, 
Glasgow 213, Liverpool 95, and Newcastle- 
upon-Tyne 190—a total of 881 entries. 

The Mercantile College, Belfast, entered 
246; Clark’s College, Birmingham, 112; 
McAdam’s Commercial Training Institution, 
Edinburgh, 150; Hendry’s College, Glasgow, 
159; and the Northern Institute, Leeds, 95. 


AN AFRICAN ELEPHANT FARM. 


One of the great obstacles to agricultural develop- 
ment in the equatorial districts of Africa is the diffi- 
culty of procuring beasts of burden. Horses have 
been tried in vain; oxen soon become useless; the 
ass would no doubt be a serviceable animal, but it 
is difficult to acclimatise ; while zebras, in spite of 
many attempts that have been made to break them 
in, have never been domesticated to any serious 
extent. In these circumstances some interest may 
be felt in an experiment which is being carried on 
by Commandant Laplume at Api, in the Congo Free 
State, and of which. some particulars are given by 
M. Daniel Bellet in Cosmos. The African elephant 
has been generally considered as quite intractable ; 
but Commandant Laplume is of opinion that much 
muy be done with him, if caught young. The catch- 
ing takes place during the dry season. A party is 
made up, who set out to look for the fresh spoor of 


elephants. They only follow those tracks which indi- 


cate that the herd contains calves of the right age to 
undergo training. As soon as the herd is sighted, 
guns are fired to frighten the animals and send the 
old ones flying.. The calf also runs or tries to run, 


192 


“but its slowness permits the hunters to catch it 
up. A rope is passed round its neck, 
second round its body behind the fore legs, sia 

‘then a third is attached to the two. others. 
Three or four men walk in front, holding one end 

- of the last rope, while the other end is held behind in. 
the same way. It is.necessary to take the greatest 

- care to prevent the animal being injured by the ropes 

‘in any way, as even slight wounds are very dangerous 
to the calves, and they are brought in to the farm as 

~tenderly as possible. The task of catching has been 

materially lightened of late, because several of the 

- elephants, captured in former years, have been trained 

`- to assist the hunters. 

In spite of all- precautions, however, the losses are 

- considerable. From January 4th to March 5th, 1909, 
the Commandant, accompanied by 21 black hunters 

: and 15 rope-men, captured 33 calves, but 15 had to 

' be released at once, as they were not suitable, and 

‘7 died. Although the director of the farm has had 

: great experience of this work, the death-rate among 

‘the calves is very high. They die of hematuria, 
dysentery, pining, and sunstroke; while some, as 

- soon as they are captured, lie down and refuse to eat 
as though they were broken-hearted. 

= The training at Api is conducted in this way.. The 

~ driver begins by putting himself on good terms with 
the elephant ; then he mounts her in the stable; he 

“probably gets a few falls, but apparently without any 
serious harm. The next step is to put on some 

- simple harness, by which two baskets may be carried 

- on either side, and these are filled with loads. After 


this, a breast band is used, and the elephant begins 


-to draw a light tree trunk, then a little cart, arid 
“finally a heavy wagon. 
In the case of carts and. wagons the animals are 
: generally harnessed in pairs, but for ploughing they 
-are driven singly. They can get through a great 
- amount of work. Recently the assistant-manager of 
the farm took two elephants to fetch’ a wagon from a 
-distance of 600 kilometres. They crossed the river 
Wille twice without any difficulty, although it was 
“from 500 to 600 metres wide. The elephants can 
. also be used for riding, carrying the baggage as well 
-as the rider; they travel at a rate of five kilometres 
-an hour for about five hours, but they ought not to be 
worked in the full heat of the sun. Doubtless the 
‘training, and especially the capture of a herd costs a 
. lot of time, trouble and money, but the animals live to 
a good age and can work for many years. The farm 
-at Api now owns some 50 trained elephants. — 


TRIPOLI ESPARTO GRASS. 


For more than fifty years Great Britain has been 
:a large importer of esparto grass for usé as paper 
stock, This fibre,-called variously ‘‘ esparto grass,’’ 
‘‘ Spanish grass,” ‘‘halfa,”’ and “alfa,” is found in 
Southern Spain, Algeria, Tunis, and Tripoli. The 
spulp-making process does not differ greatly from 
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those of other paper stocks; the esparto grass is 
boiled with caustic soda, washed, and bleached with 
a chlorine solution. It has been imported into the 
United States on txial, but seems not to have been 
able to compete with wood pulp. According to the 
American Consul at Tripoli, esparto grows wild in . 
Barbary, and is brought in on camels to Tripoli and 
one or two. of the smaller towns on the coast. The 
shipments. from the district average from 35,000 to 
40,000 tons per annum, and occasionally exceed the 
latter figure.. The supply is affected by the. state of 
other crops, In a good year the barley fields attract 
many of the esparto gatherers, and in a very bad year 
it is difficult to find camels to bring the grass to the 
coast. The slack season is from October to February, 
an improvement then begins which lasts until the 
barley harvest time. During one. day in April, 1909, 
as many as 1,800 camels loaded with esparto came 
into the market at Tripoli. The grass is sold by 
public auction, and then delivered to the ‘‘ funduks,”’ 
or warehouses, of the exporters. Then it is sorted 
and baled by hydraulic pressure. The bales weigh 
about 600 pounds. The trade is in the hands of 
three Jarge firms, who have esparto presses in Tripoli, 
and in one or two of the smaller towns along the 
coast. The shipment is mostly by chartered Steamers, 
and the entire output goes to England. 


HOME INDUSTRIES. 


The Outlook for Shipping.—The new year will 
open with an improved outlook for shipping. In the 
last weeks of the old year there has been improvement, 
likely to be more pronounced in 1910. Mr. Norman 


Hill. stated the other day at Liverpool that he esti- 


mates the surplus merchant tonnage afloat in the 
world at about 1,600,000 net British tons, and if this 
be anywhere near the mark, the depression in the 
shipping trade that has been a characteristic of the 
whole of 1909 is not to be wondered at. Still, the 
position is much better than it was. At the end of 
June Messrs. H. E. Moss and Co. estimated that the 
amount of tonnage laid up had been reduced by about 
one-half since 1908, while the amount of obsolete 
tonnage was about 1,000,000 tons. Much of this 
obsolete tonnage has now been handed over to the 
shipbreakers, so that in this direction there has been 
decided improvement. On the other hand there is. 
the new tonnage, large last year and larger this. The 
North Atlantic trade is now almost entirely controlled 
by the liners, and the short cotton crop makes 
less to carry from the United States ; but the Argen- 
tine trade is exceptionally good, the Indian trade is 
improving, and the large wool clip, and the expected 
large wheat crop in Australia will require a large - 
amount of tonnage. Then new trades are helping 
the shipowners in a rather exceptional way. One 
such trade has sprung up with Dalny and Vladi. 
vostock, in the carriage to Europe of soya beans 


December 31, 1909. 


for oil crushing and oil-cake making. 
lieved that not Jess than 400,000 tons of ship- 
ping have already been engaged for this trade, 
which promises rapid expansion. Then some- 
thing like another new trade is being created by 
the carriage of iron ore from Spain to the United 
States, rendered possible by the reduction of duty in 
the Payne-Aldrich tariff. It is stated upon what 
seems good authority that America will import next 
year at least 1,000,000 tons of iron ore from Spain. 
Nor must it be forgotten when considering ship- 
_ owners’ profits, that most of the new tonnage has 
been taken as low as £5 5s. per ton of carrying 
capacity, which should leave a profit even on low 
current freights. 


Port Stock.—In a recent speech at the Mansion 
House, Sir Hudson Kearly, Chairman of the Port of 
London Authority—by the way, the rumour that Sir 
Hudson is to retire in favour of a prominent Cabinet 
Minister is not well founded—stated that within a 
month they had ‘‘ succeeded in issuing New Port 
Stock to the amount of £22,250,000 to the proprietors 
of the transferred undertakings in substitution for their 
holdings in the old concerns.” This conversion in- 
cludes all the stocks of the London and Indian, 
Surrey Commercial, and Millwall Dock Companies, but 
not the ‘‘ A ” Debenture Stock of the Thames Con- 
servancy, which will be exchanged under the provisions 
of the Port of London Act, 1908, on March 31, 1910. 
No less than 873 conversion sheets, representing 
17,860 accounts, were prepared. £22,490,458 16s. of 
Port Stock was issued in substitution for £24,168,366 
Dock Stocks; and 17,430 new certificates were pre- 
pared, of which 17,422 have been issued, in exchange 
for 27,927 old certificates cancelled. 


Anthrax in Wool.—The Annual Report of the 
Anthrax Investigation Board has just been published. 
It appears that there were eleven cases of anthrax 


during the first nine months of the present year,’ but- 


only one proved fatal. The investigations of the year 


support Dr. Eurich’s theory that blood is the carrier — 


of the’ anthrax spore, and the Board again recom- 
mends that great care should be taken in dealing 


with any bloodstained material in the sorting depart- 


ment. If this be done,. little or no danger from 
anthrax exists in the later processes. Unfortunately 
it is practically impossible to ensure that all pieces 
of bloodstained material are thrown out in the case 
mentioned, and the Board admits that 4 satisfactory 
method of treatment has yet to be fdund. Experi- 
ments have been conducted with a view to proving 
whether anthrax spores can by multiplication spread 
from infected bloodstained material in the bale, and 
it has been shown that when the latter is dry, no. ex- 
tension of the. germs takes place, and when it is wet, 
or damp, extension takes place only in the immediate 
vicinity of the deposited germs, wool, a_centimetre 
distant escaping contamination. 


Board, embodied in the report, Mr. W. H. Seal, 
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late Factory Inspector for Bradford, states that ar. 
thing that has always puzzled and baffled him is that 
cases of anthrax do not occur in proportion to the 
risks run, either in respect of the process of manu- - 
facture, or the class of material being treated. Lately 
several cases occurred during the manipulation of 
material to which hitherto practically no suspicion - 
attached, but thousands of tons of scheduled wool or - 
hair was being treated without any case for the time - 
being resulting. Mr. Seal asks whether it is not. 
possible that there is some form of disease, say of an 
erysipelas character, which may be contracted or 
accelerated by contact, with certain wool or hair, and 
is not actually anthrax. Mr. Seal adds that he has 
seen fine, strong, apparently healthy men and women. 
stricken with the disease within a few weeks of com-. 


mencing employment, whereas poorly nourished and. 


weakly ones sometimes survive, and thrive for years. 


The Trade Unions and Membershif.—The decision: 
of the Law Lords in ‘“‘ Osborne v. Amalgamated 
Society of Railway Servants *? upholds the decision of — 
the Court of Appeal which reversed that of Mr. Justice 
Neville. Mr. Osborne objected to the society of | 
which he is a member levying contributions on behalt : 
of members of Parliament pledged to obey the rules. 
of the labour party. The points considered by the- 
House of Lords were two: (1) Was the rule com-- 
plained of wltra vires toa trade union? (2) Has a. 
trade union a right to bind its members who are: 
members of Parliament by the instructions of the- 
labour party ? Or to put the points in another way :—- 
Does the promotion of the interests of labour by the - 
payment of Parliamentary representatives fall within. 
the legitimate scope of trade union activity as author- - 


_ ised by.those Acts of Parliament which conferred on. 


trade unions their present status? -And is the- 
provision binding members of Parliament by the- 
instructions of the labour party compatible with. 
the principles of the’ British constitution, or is it: ` 
rather contrary to public policy? The second is the- 
constitutional ‘question which was not considered 
by Lords Halsbury, Macnaghten, and Atkinson, . 


‘who dismissed the appeal on the ground that. 


trade unions as such have no business with politics. 
The levy was ultra vires. Lord James of Hereford 
was not prepared to say that political objects are- 
foreign to the purposes of a trade union and Lord: 
Shaw ‘‘ does not dissent nor does he decide.” Lord. 
Halsbury, ‘Lord Macnaghten, - -and Lord Atkinson . 
agreed with the Master of the Rolls who'in the Court . 


of Appeal laid it down that “ Itis not competent to - 


a trade union either originally to insert in its objects 
or by amendment to add to the objects something so- 


) wholly ‘distinct from thë ‘objects contemplated by the - 


Trades Union’ Acts as a provision ‘tö secure Parlia-- 
mentary representation.” Lord Jamés and Lord Shaw . 
dealt with the objection that rules intended to- 


_ procure the election of members of Parliament who- 
. Should be ‘bound to vote in ‘a prescribed manner, and 
" the’ expenditure of funds for such an object in.con-- 
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sideration of their undertaking so to vote, are contrary 
to public policy and they made it the basis of their 
judgments. “I do not think,’’ said Lord Shaw, 
‘that such a subjection is compatible either with 
the spirit of our Parliamentary constitution or 
with the independence and freedom which have 
hitherto been held to lie at the basis of repre- 
sentative government in the United Kingdom.” It 
is one thing for constituents to ask for explicit 
pledges on given points in return for their votes. It 
is quite another for a representative to bind himself 
to follow the decisions of others in every particular of 
political controversy, and that moreover-in return for 
a definite pecuniary consideration. It is assumed in 
some quarters that if the Liberals are returned to 
power they will nullify this decision, as they did in 
similar circumstances when they passed the Trade 
Disputes Act of 1906, but that by no means follows. 
Parliament will be slow to approve by enactment the 
attempt of the extreme Socialist element in the 
trade unions to compel members to sanction the em- 
ployment of their funds for purposes now affirmed by 
the highest tribunal in the land to be contrary to 
public policy. l 


Agriculture in 1909.—On the whole 1909 has not 
been an unfavourable year for the farmer, and it leaves 
him with some grounds for hope that things are on 
the mend with him. The seeding season was un- 
propitious, the summer was ungenial, and the harvest 
was injured by rain, but the financial results of the 
year will, on the average, compare favourably with 
that of any season for many years past. And this is 
due to the improvement in markets. With the ex- 
ception of sheep every important market has improved. 
The advance in the price of wheat bas been substantial, 
so too with barley and oats. Hops have sold at prices 
which mean a fair profit for those who were fortunate 
enough to gather a faircrop. Both lean and fat cattle 
have sold at prices that are remunerative, and dairy 
produce has realised. excellent figures. The estimated 
ayerage yield of wheat per acre in 1909 was 33°76, as 
against the past ten years average of 31°46, whilst 
barley gave a yield of 36°63 bushels, as against the 
average of the ten years of 33-09, the figures for oats 
being 41°31 against 39°65; for potatoes, 6°39 tons 
against 5°85 tons; for turnips and swedes, 16°16 
against 13°49; for mangels, 20°95 against 19-62. 
Beans and oats only were poor, the former yielding 
28:66 bushels against 29°97, and the latter 25°89 
against 27°35. Hay from clover, sainfoin, &c., was 
28°85 .cwts. against 29°73, and hay from permanent 
grass 22°75 against 23°80. On the whole, therefore, 
thefyield from the crops was above the average, and 
the improvement in prices, with the exception of 
sheep and pigs, is still more marked. 


Masters and Men.—Reference was recently made 
in these Notes to the differences between coalowners 
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and miners in different parts of the country conse- 
quent upon the coming into operation of the Eight 
Hours’ Act. It is satisfactory to learn that the 
Durham masters and men have come to terms, and 
that there is every likelihood of a satisfactory arrange- 
ment being arrived at in Northumberland. The 
Durham agreement allows the owners the use of the 
colliery shafts and means of outlet for drawing coals 
or other purposes at any time, day or night, provided 
that no person employed is required to remain at his 
work for a longer time than that mutually recognised, 
the colliery management being left free to regulate the 
number of shafts according to the owners’ requirements, 
The proposal at Newcastle is that there shall be | 
two alternative systems of hours for the hewers, one 
of 7 hours, and another of 7} hours, each counting 
from bank to bank, and changing at the face, or not, 
as desired by the management, which will decide as to 
the number of shifts. Assuming that these proposals 
go through, and there is every likelihood of their 
doing so, the Northumberland masters will not ask 
for a reduction of wages consequent upon the recon- 
structed working time. It is much to be regretted 
that in South Wales the outlook is less hopeful. The 
colliers there are about to give notice to terminate the 
agreement at the expiration of the stipulated term of 
three months. The men’s delegates have formulated 
their demands for a minimum wage, calculated on a 
basis of 40 ‘per cent. above the standard of 1879, 
and the abolition of the maximum wage. 


GENERAL NOTES. 


MR. JOSEPH PENNELL’S DRAWINGS.—Mr. Joseph 
Pennell has been informed by Monsieur Dujardin- 
Beaumetz, the French Under-Secretary of State for 
the Fine Arts, that by a decree of the President of 
the Republic, dated December 6th, his entire col- 
lection of drawings and_ etchings made to illustrate 
Mrs. Pennell’s book on ‘‘ French Cathedrals,’’ over 
two hundred in number, has: been acquired by the 
French Government. for the Luxembourg Gallery. 

THE FRENCH VINTAGE.—In his report on the 
Foreign Trade of France, just issued (No. 4385, 
Annual Series), Mr. Consul—-General Tyler gives some 
interesting figures relating to the vintage of 1908. 
The gross yield of the vintage (Corsica and Algeria 
not included) was 1,331,995,130 gallons. The acreage 
used as vines was 4,135,815 acres, or an increase of 
13,023 acres as compared with 1907. The aver- 
age yield for Medoc was 814 gallons, against 
880 gallons in 1907. The gross value of the vintage, 
taking the sale price at the vineyards, is estimated at 
438,015,000. To this total wines of superior quality, 
viz., those sold at the vineyards for over 50 francs per 
hectolitre (22 gallons) contributed £2,617,150 only. 
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Of these 209,000 gallons came from Spain, 594,000 


gallons from Italy, 134,420,000 gallons from Algeria, . 


and 1,364,000 from Tunis. 


THE TRADE OF FRENCH INDO - CHINA.—It is 
not surprising that the demand for French goods in 
Indo-China, a French colony, governed by French 
officials, and containing a population of several 
thousand French people, with comparatively few 
other Europeans, is large, but it is in fact over- 
whelming, the imports from France and French 
colonies being 42°47 per cent. In 1907 it was'46-95 
per cent., and in 1906, 48-95 per cent. The full pre- 
ponderance of, French imports does not at first sight 
appear from these few examples. France has only 
between 40 and 50 per cent. of the total imports, but 
this does not mean that Europe is in a position to 
compete for the other 50 or 60 per cent. Much of 
this import, as Mr. Consul Carlisle points out in his 
report on the trade of French Indo-China, just issued 
(No. 4377, Annual Series) consists of the natural pro- 
ducts of the neighbouring countries, which it is im- 
possible for the Western nations to supply, such as 
opium from Yunnan and India; fruits and seeds 
from China and the Straits; animal products from 
China and Siam; raw cotton, betel nut, fresh vege- 
tables, and many other articles. But if there is little 
business done between Indo-China and merchants in 
the United Kingdom, and the amount of goods of 
British manufacture that are sold in China is com- 
paratively small, a large part of the foreign commerce 
of French Indo-China is carried on through the 
British colonies of Hong Kong and Singapore, and 
the fact that so great a portion of the trade of Indo- 
China is carried on with our Eastern possessions— 
the imports from Hong Kong last year amounted to 
30°60 per cent. of the whole—is one not to be lost 
sight of. India sends raw cotton, cotton yarns, and 
gunny bags, and Hong Kong and Singapore between 
` them had, in 1907, over 42 per cent., and in 1908 
about 40 per cent. of the total trade (imports and ex- 
ports combined). 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


JANUARY 19.—‘‘ The Japan-British Exhibition, 
1910.” By Count HIROKICHI Mursu, C.V.O., 
Imperial Japanese Government Commissioner. 

JANUARY 26.—‘‘ Goldsmiths’ and Silversmiths’ 
Work.” By Omar RaMsDEN. SIR GEORGE 
Brrpwoop, K.C.I.E., C.S.1., M.D., LL.D., will 
preside. 

FEBRUARY 2.—‘‘ An Improved Method of Electro- 
Plating.” By AvuGusTUS ROSENBERG. Prof. 
SILVANUS P. THompson, D.Sc., F.R.S., will 
preside. i 
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FEBRUARY 9.—‘ Colour Blindness.” By FRED. 
W. EpRIDGE GREEN, M.D., F.R.C.S. 

FEBRUARY 16.—‘‘ The Lifeboat and its Work.” 
By Sir JoHN CAMERON Lamps, C.B., C.M.G., 
Deputy-Chairman of the Royal National Lifeboat 
Institution. 


Dates to be hereafter announced :— 
‘‘The Prevention of Coal Dust Explosions.” 
Sır HENRY HARDINGE CUNYNGHAME, K.C.B. 
_ “The Foundations of Stained Glass Work.” By 

NorL HEATON, B.Sc., F.C.S. 

‘¢ The Port of Dover.” By ARTHUR T. WAL- 
MISLEY, M.Inst.C.E. i 
“ Oxy-Acetylene Welding.” By H. S. SMITH. 

‘ The Teaching of Design.” By E. COOKE. 

“The Public Trustee and his Work.” By 
CHARLES JOHN STEWART, Public Trustee. 

‘ Miniatures.? By CYRIL DAVENPORT. 

“ Heating and Ventilation.” By KENNETH GRAY. 

‘c Printing Inks.” By C. G. ZANDER. 

‘The Guildhall: the Recent Discoveries and 
Restoration.” By SYDNEY PERKS, F.R.I.B.A., 
F.S.A. 


By 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


JANUARY 13.—‘‘ Art Administration in India.”’ 
By E. B. HAVELL, late Principal, School of Art, and 
Keeper of the Government Art Gallery, Calcutta. 
SIR GEORGE BirDWoop, K.C.I.E., C.S.I., M.D., 
LL.D., will preside. 

[Original Indian paintings of the Mogul school, 
from the Calcutta Art Gallery, and examples of the 
new school of Indian painting will be exhibited. ] 

FEBRUARY 17.—‘‘'The Bombay Housing Ques- 
tion.” By GEORGE OWEN W. Duxy, M.Inst.C.E., 
Chairman, Bombay City Improvement Trust, 1904- 
1909, and President, Bombay Municipal Corporation, 
1908-1909. The RIGHT Hon. LORD SANDHURST, 
G.C.S.1., G.C.LE., will preside. 

MARCH 10.--‘‘ Indian State Forestry.” By SAINT- 
HILL EARDLEY-WILMOT, C.I.E., late Inspector- 
General of Forests. 

APRIL 21.—‘‘ The Arts and Crafts of Tibet and 
the Eastern Himalayas.’’ By J. CLAUDE WHITE, 
C.I.E. 

May 26.—‘“‘ The People of Burma.” 
RICHARD TEMPLE, Bart., C.LE. 


By Sir 


COLONIAL SECTION 


Tuesday afternoons, at 4.30 0’clock :— 

FEBRUARY 1.—“ Imperial Colonial Development.” 
By C. REGINALD ENOCK, F.R.G.S. 

MARCH 1.—“ Fruit Production in the British 
Empire.” By Dr. Joun MCCALL, Agent-General 
for Tasmania. 

May 3.— “Commercial Expansion within the 
Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony. 
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CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


ALAN S. COLE, C.B., “Textile Orna- 
mentation.” Three Lectures. 


LECTURE I.—JANUARY 17.—Different classes of 
textile ornamentation. Carpets with flat and piled 
surfaces ; early examples of each—The Chinese as the 
foremost inventors of cut pile materials—Great age of 
‘Chinese ornamental designs—Ornamental devices in 
‘Chinese and Asiatic rugs and carpets—Egypto- 
‘Roman and Perso-Roman (Sassanian) omament— 
Mohammedan ornament considered as a result of 
‘Chinese influence on Coptic and Sassanian ornament 
-—Ornament in Mohammedan metal work and illumi- 
nated MSS. and its bearings upon designs of Persian 
-carpets (fifteenth to seventeenth century)—Carpets in 
‘Europe from thirteenth century onwards—Guilds of 
Tapissiers in France—Savonnerie and Aubusson 
-carpets—Early Moorish and later Spanish rugs— 
English rugs and carpets: stimulus given to their 
‘manufacture by Society of Arts (1758)—Italian 
-carpets of Pescocostanzo— Carpet designs by Morris. 


LECTURE II.—JANUARY 24.—Dyeing, stamping, 
-and printing textiles with ornament—-Egyptian cos- 
tumes with dyed and stamped ornament—Indian 
““tyeanddye’’ work —Javanese ‘ battick’’ — Pliny 
-on dyeing—Coptic stamped ornament (fourth cen- 
‘tury)—Indian earthenware stamp—Persian dyers— 
‘Scriptural subjects in Byzantine linen prints—woven 
patterns (seventh to thirteenth centuries) imitated in 
Rhenish printed stuffs— Religious subjects (fifteenth 
century) in German printed linens—Imitation of later 
woven patterns—Italian and German. 


Lecture III.—January 31.—Development of 
‘pattern printing and use of engraved metal plates— 
‘German wood blocks (fifteenth to seventeenth century) 
—French ‘renaissance in textile .ornament—Flemish 
-and Dutch printed stuffs—Printed imitations of lace 
-design— Elizabethan embroidery- ornament—Damask 
‘designs akin to those for fabrics printed from woodcuts 
— Prints of Scriptural subjects (seventeenth century) 
—FEast Indian painted and printed palampores (six- 
‘teenth to eighteenth century)—Realistic floral designs 
—Jacobean embroidery imitated in- modern: calico- 
prints— East Indian prints made for Dutch market— 
‘Growth of calico and linen printing in Europe during 
the eighteenth century—Oberkampf’s works at Jouy, 
‘near Paris—- Pictorial patterns—Cylinder or roller 
printing in England and Scotland (eighteenth century) 
—Morris prints— Specimens of Glasgow prints to 
-suit tastes of different countries. 
[The above divisions of the Syllabus are provisional. 
“They may be subject to slight modifications as the 
lectures are delivered. ]} 


PROFESSOR W. Watson, D.Sc., E.R.S., 
“The Petrol Motor.” Four Lectures. 
February 7, 14, 21, 28. 
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LAWRENCE WEAVER, F.S.A., “Lead 


Work.” Two Lectures. 


March 7, 14. 
ALFRED B. SEARLE, M.S.C.I., ‘‘ Modern 


Methods of Brick-making.’’ Four Lectures. 
April 11, 18, 25, May 2. 


JUVENILE LECTURES. 


HAROLD B. Drxon, M.A., F.R.S., Pro- 
fessor of Chemistry in the University of 
Manchester, ‘“ The Chemistry of Flame.”’ 
Two lectures. 


LECTURE I.—JANUARY 5.—Old ideas about fire 
and flame—How chemists found out that air was 
necessary for fire, and that one portion of the air was 
used up in burning—The properties of oxygen—The 
burning of hydrogen and of carbon—How flame gives 
light. i 

LECTURE II.— JANUARY 12.— What happens 
when air is mixed with gas that is burning—Davy’s 
experiments on flame—The passage of flame through 
an explosive mixture of gases—The incandescent 
burner. 


The lectures will be illustrated by experiments. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, JAN. 3...Chemical Industry (London Section), 
Burlington-house, W., 8p.m. Mr. G. T. Hollo- 
way, “The Relation between the Mineral and 
Chemical Industries.” 

London Institution, Finsbury-circus, E.C., 4 p.m. 
(Juvenile Lecture.) Mr. Henry Hill, “ The Story 
of the Spiders.” 


TuEsDAY, JAN. 4...Royal Institution, Albemarle-street, W., 
3 p-m. (Juvenile Lecture.) Mr. W. Duddell, 
“ Modern Electricity.” (Lecture IV.) 


Werpnespay, Jan. s5... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 5 p.m. (Juvenile 
Lecture.) Proféssor Harold B. Dixon, ‘‘ The 
Chemistry of Flame.” (Lecture I.) 

London Institution, Finsbury-circus, E.C., 4 p.m. 
(Juvenile Lecture.) Mr. Henry Hill, ‘‘ The Story 
of the Flies.” 


THURSDAY, JAN. 6...Royal Institution, Albemarle-street, 
W.,3p.m. (Juvenile Lecture.) Mr. W. Duddell, 
“ Modern Electricity.” (Lecture V.) 


FRIDAY, JAN. 7... Mechanical Engineers, Storey’s-gate, West- 
minster, S.W., 8 pm. xı. Mr. W. Rankine 
Eckart, “ The Application of the Pilot Tube to 
the Testing of Impulse Water-Wheels.” 2. Mr. 
C. W. Jordan, ‘“ An Account of a Visit to the 
* Power Plant of the Ontario Power Company, at 
Niagara Falls.” 
London Institution, Finsbury-circus, E.C., 4 p.m. 
(Juvenile Lecture.) Mr. Henry Hill, “ The Story 
of the Ants.” i 


SATURDAY, JAN, 8...Royal Institution, Albemarle-street, 
W., 3 p.m. . (Juvenile Lecture.) Mr. W. Duddell, 
“ Modern Electricity.” (Lecture VI.) 


' (Indian 
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- NOTICES. 


NEXT WEEK. 


WEDNESDAY, JANUARY rath, 5 p.m. 
{Juvenile Lecture.) HAROLD B. DIXON, 
M.A., F.R.S., Professor of Chemistry in the 


_ University of Manchester, ‘‘ The Chemistry of 


. (Lecture II.) 


THURSDAY, JANUARY 13th, 4.30 p.m. 
Section.) E. B. HAVELL, late 


Flame.”’ 


' Principal, School of Art, and Keeper of the 


. Government ‘Art Gallery, ` 
Administration in Iridia.” 


Calcutta, ‘* Art 


BIRDWOOD,’ K.C. I.E., C.S.I., M.D., LL.D., 
will preside. 


Further particulars of the Society’s meetings 


` will be found at the end of this number. 


__, JUVENILE LECTURE. 
On Wednesday afternoon, January 5th, Mr. 


- HAROLD B. Dixon, M.A., F.R.S., Professor 
. of Chemistry in the University of Manchester, 


7 1 


delivered the first lecture of his course 
addressed to a Juvenile audience on ‘‘ The 


‘Chemistry of Flame.’ 


Sir WILLIAM WHITE, K.C.B., F.R.S., 


_ Chairman of the Council, was in the chair. 


The lecture was devoted to an account of the 


. researches of the early chemists, from Boyle 


_to Cavendish, on whose work is founded the 
_ knowledge of the composition of the air, and 
the nature of combustion we now possess. 
_ number of the actual experiments of the early 
- investigators were repeated, and the means 


A 


were shown by which Boyle proved that air 


_ had weight, and that metal gained instead of 


_ losing weight when burnt, by which Priestley | 
. separated what he called ‘‘ dephlogisticated 


SIR GEORGE 


air,” and we call oxygen, by which Scheele 
showed, without knowing it, that hydrogen, 
when burnt in a closed vessel, removed the 
oxygen from the air, thereby causing the water 
in which the vessel stood to rise within the 
vessel, with many other similar attempts to 
obtain knowledge of the real nature of the 
air and its component gases. 

Professor Dixon said that the piston of 
flame was more important to mankind than 
the history of any war or reign, and was, 


_ perhaps, as important as the history of any 


nation; for the experiments by which the 
nature of flame were defined were the most 
decisive in the history of science. 

What we knew about “‘ The Chemistry of 
Flame ’’ was due to the work of a number of 
men, chief of whom were some of our own 
countrymen, who made experiments, beginning 
some 250 years ago. Up to this time, fire had 
been regarded as an ‘‘element,’’ and, indeed for 
long afterwards, many people thought there 
was an Element or Principle of Fire. 

The experiments of Boyle, Hooke and 
Mayow first showed that a body when burning 
used up part of the air, and they gave this air 
the name ‘‘nitre air,’’ because it was also found 
to be in nitre. Hooke and Mayow proved the 


_ true nature of flame and also showed that the 


breathing of animals was of the same nature 
as combustion. 

But these great discoveries were forgotten, 
and it was only after the discovery of oxygen 


_ by Priestley and by Scheele, the Swede, and 


the discovery of hydrogen and the compound 
nature of water by Cavendish, that Lavoisier 
was able to give the modern theory of com- 
bustion. Lavoisier showed that ‘‘ Fixed Air,” 
or carbonic acid gas, was made by burning 
carbon in oxygen, and from these experiments 
we eventually came to know that it.was the 
‘“ vital air,” or oxygen, that was the supporter 
of combustion, and that the heavy ‘‘fixed air,” 
or carbon dioxide, which extinguishes Homie, 
was the product of combustion. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


AERONAUTICS. 
_ By CHARLES CYRIL TURNER. 


Lecture ITT.—Delivered CCE OE 43th, 1909. 
PART I.* | 


The development of the flying machine is, at 
present, almost confined to aeroplanes, and 
development is being restricted more and 
more to monoplanes and biplanes. 

Investigations are still proceeding with 
regard to ornithopters—machines in which 
flapping-wing flight is attempted—but no 
appreciable advance is being made. The 
mechanical difficulties in the way of imitating 
bird-flight appear to be too great ; and, more- 
over, the action of the bird’s wings and feathers 
in natural flight is by no means thoroughly 
understood. Experiments with helicopters— 
machines designed to rise direct into the air by 
means of propellers revolving horizontally on a 
vertical axis—appear to be almost equally 
barren of result. No aerial propeller has yet 
been designed that, in combination with any 
existing engine, would be capable of lifting 
directly against the force of gravity. 

There is a constant desire to attain some- 
thing satisfactory with the helicopter, for were 
that possible, we should have a machine that 
could lift directly upwards off a small space, 
and hover over that spot. Perhaps there is 
some hope of some day achieving a practical 
helicopter. The solution of the problem would 
evade some of the difficulties of the aeroplane. 
For instance, the helicopter would be more 
stable, having no large surfaces to be thrown 
out of equilibrium by the wind. The difficulty 
is that a helicopter is supported by the direct 
thrust of the propellers, while an aeroplane, by 
introducing a sustaining surface rising through 
the air at a slight angle, makes less demand 
upon the driving power. Finally no helicopter 
would be of the slightest use unless the 
motive power were reliable. The cessation of 
the engine would mean the complete loss of 


lifting power, whereas an aeroplane can glide 


to the ground safely when the engine stops. 
The question then arises—can the aeroplane 
and helicopter be combined in one machine ? 
and here I think development may be possible. 
~ * In arranging the material for publication in the Fournal 


it has been found necessary to print Lectures IIT. and IV. in 
three instalments. 
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Experiments are, indeed, being made in this 
direction. But for the present, the flying 
machine is the aeroplane. 

The principal question that perplexes de- 
signers is that of equilibrium in flight. Indeed, 
that, and the further evolution of the motor 
are the only things that really matter to the 
practical man, although there remains much 
work for the mathematician and the theorist. 
The first consideration that comes to our mind 
in a subject about which there is no complete 
edifice of mathematical theory is naturally that 
of nature’s examples. If we had no science of 
marine engineering, we should inevitably look 
to the fishes for instruction. 

Mr. Lanchester says:—‘‘It is currently 
believed that the equilibrium of a bird in 
flight is essentially maintained by the inter- 
vention of the brain and nerve-centres, and 
that an aeroplane in order that it should 
possess stability, must be fitted with parts 
capable of rapid adjustment,’ and furnished 
with some brain equivalent, or be immediately 
directed by an aeronaut. It may be stated at 
once that no such provision is necessary, and 
that a properly-designed rigid structure is 
capable of maintaining its own equilibrium, 
and possesses complete stability within pre- 
arranged limits.’ 

It is the last three words that bother us. 
We are dealing with an element that is apt to 
escape at a moment’s notice from any of the 
‘ pre-arranged limits” we may set up. In 
other words, we can make a machine that will 
fly securely within a certain range of speed, and 
will be capable of sustaining a certain amount 
of variable side pressure in the way of gusts; but 
let these limits be exceeded, and the machine 
turns over. After, all, a bird can only keep 
its equilibrium within certain limits, and there 
are gusts of wind in which the most powerful 
birds cannot maintain their balance. But two 
things make the bird superior to any machine 
yet made. One is the quick recovery of. lost 
balance, the other is the far greater latitude 
within which it can keep its -alance. 

As to the latter, it is entirely attributable to 
the fact that the bird is a better machine, re- 
garded asa mere mechanism, than any that 
man has made. The area and the shape of 
its supporting planes are alterable to an infi- 
nite degree. As to the quick recovery, that is 
due to instinct as much as to any perfection of 
mechanism. 

The bird’s instincts enable it to maintain 
stability in swift-changing conditions. The 
bearing of the wings and tails change on the 
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instant the necessity arises. I think we may 
assume that its movements are made with the 
same instinctiveness as that with which our 
eyelids close themselves to grit. Do not our 
eyes close actually before we observe the 
threatening insect, or fragment of matter? No 
machine we can make will quite do this. 

One way would be to make our flying 
machines so large and so powerful that they 
could ignore side gusts, or accelerating and 
front gusts. But they would have to be very 
- powerful for this. At the same time, as we 
shall see when we come to examine the differ- 
ent types of machines, power has a great deal 
to do with stability in actual practice. 

In still air and with an engine that worked 
without variation, a flying machine would 
maintain perfect stability. But constant 
changes are in progress in flight, and the 
planes, therefore, rise and dip and also cant. 
To mitigate the rising and dipping tendency, 
some. machines have a horizontal plane, 
or tail, fixed behind the main wings. The 
pressure of air on this tail checks the tend- 
ency of the main wings to rise or fall. The 
driver’s task is to elevate or depress a movable 
horizontal plane or series of planes, called the 
“ elevator,” and by manipulating it the driver 
can to some extent alter his altitude in flight. 
Many monoplanes have also a fixed vertical 
plane or keel, which checks the tendency of 
the machine to move right or left. 

But we are assuming that the air is per- 
fectly still. Now an aeroplane has a natural 
speed determined by its size and the angle at 
which it is set. That we have seen in our 
consideration of the action of the air on simple 
and curved planes in the first lecture. Now if 
the speed be increased, and the angle remain 
_ the same, the plane will rise. If the speed be 
decreased the plane will descend. The simple 
paper glider illustrates this. As I showed you 
with an actual glider, if you give it a speed 
greatly in excess of its natural speed it can be 
made to loop the loop. But automatically, in 
flight, it varies its speed and angle. 

A paper glider as it sweeps downward is 
tilted up in front because, though the centre 
of gravity remains unchanged, the centre of 
pressure has worked forwards, and the air 
gets an upward leverage at the front. The 
tilt gives the glider extra lift, but also slows 
it, the speed decreases, the centre of pressure 
and the original angle of descent are resumed. 
This cycle is repeated over and over again. 

A sudden gust of wind in front is equivalent 
to an increase of speed for the moment, and 
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until the plane can be adjusted. The machine 
therefore tilts upwards. It mayrise up through 
a quarter of a circle, and arrive at a position 
of dangerous instability. 

A sudden pause in the wind means momen- ` 
tary loss of lifting power. M. Delagrange 
described the sensations of the aviator then 
as falling into a “‘ hole in the wind.” | 

We have seen what the paper glider can be 
made to do with power imparted from the 
outside. This suggests that with the complete 
flying machine we could have power sufficient 
to make it do the same—to loop the loop. It 
would have to be an enormous power, of course, 
and the mind is rather staggered at the thought 
of the aviator of the future who may be able to 
perform such extraordinary evolutions. Inthe 
meantime a man-lifting glider might be made 
strong enough to be impelled from some cata- 
pult contrivance at sufficient velocity to loop 
the loop, and descend safely, having completed 
it. | 
It has been reckoned by Mr. Lanchester 
that if the natural speed of an aeroplane is 40 
miles an hour, it could sustain a speed of 60 
without losing equilibrium. Now it is believed 
that the maximum gust or variation in the 
velocity of the wind is about 30 miles an hour. 
Clearly, therefore, there is a balance of 10 
miles an hour against us, and one mile would 
be enough. As a matter of opinion, I ‘doubt 
very much if variations of gusts are only to the 
extent of 30 miles. 

We are at present, remember, only con- 
sidering longitudinal stability. Many aviators 
attempt to secure this by having a tail to their 
machine, a device instituted by Penaud. The 
tailis an apparatus with oneor more planes, and 
in some biplanes is a cellular apparatus like a 
box-kite. Longitudinal stability is secured by 
the tail in biplanes and monoplanes alike. 
The action of the air upon the tail gives the 
machine a strong self-righting tendency. 

The “ tail” corrects upward and downward 
instability, and the farther back it is placed 
the mere*effect does it have. But there isa 
limit to the distance at which it can be placed 
from the main planes. The stabilising tail is 
used in the Voisin and Farman biplanes, but 
not in the Wright, the Cody, the Curtiss, and 
It is used in all the well-known 
monoplanes except the Weiss. In tailless 
machines the aviator depends upon the 
manipulation of the elevating planes. Mr. 
Thurston has invented an automatic brake 
which brings a vertical surface against the 
pressure of air automatically on any increase 
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of pressure, and so retards it. I mention this 
to illustrate my point. Mr. Thurston’s con- 
trivance has not, I believe, been tried in 
practice. 

The Wrights, though advocates of the pilot- 
balanced machine, have applied for a patent 
covering a mechanical device for maintaining 
automatic stability. In this the human brain 
is replaced by the pressure of the air on a 
plane as regards longitudinal, and by the 
movements of a pendulum as regards lateral 
stability. Compressed air is substituted for 
muscular action. The plane and pendulum 
open valves which admit compressed air to an 
engine operating the elevator and the rudder 
and warping mechanism. 

Lateral stability is less easy to obtain auto- 
matically. In the Voisin machine it is obtained 
to some degree by the vertical planes which 
divide the main planes into compartments. 
These resist any tilting, and also tend to 
distribute the pressure of the air more equally 
over the main surfaces. But in practice they 
are not sufficient, and the Voisin pilot has to 
bring the machine even by steering with the 
rudder. Thus, if the machine cant upwards on 
the left and down on the right, the pilot steers 
to the left, bringing the right extremity up 
again, because it is then suddenly called upon 
to travel quicker through the air than the 
opposite side, and, as we have seen, increased 
speed means increased elevation. It -is 
similar to a bicyclist recovering his balance, 
only instead of turning in the very direc- 
tion in which he is falling, as does the 
bicyclist, the aviator turns in the opposite 
direction. 

The side of the flying machine on the outside 
of the turn cants up because the outer edge 
travels faster and farther than the inner. If 
the aeroplane be wheeling to the left, the right 
edge of the machine must travel quicker and 
farther than the left edge. If the machine be 
wheeling to the right, it is the left edge that 
travels faster and a greater distance. We 
have seen that with increased speed the lifting 
power is increased. The edge that travels 
quickest, therefore, rises above the other. 
Again, the edge that travels farthest neces- 
sarily rises. Ifthe angle of the planes be 1 in 
10, while the inner edge is travelling 10 feet 
and rising 1 foot, the outer edge may be 
travelling 20 feet, in which case it will rise 2 feet. 
-~ We have seen how this is partially corrected 
in the Voisin machine, which is automatically 
stable within limits, but relies beyond these 
limits on the skill of the aviator. 
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The bird keeps its equilibrium by adjusting 
its main planes, and the bird is imitated by 
the Wright Brothers, Blériot, and many 
others. In the Wright and the Blériot ma- 
chines the rear corners of the main planes are 
flexible, and can be alternately depressed or 
elevated. When wheeling to the right, the 
pilot elevates the left or outside and higher 
extremity of the wings, and the right extremity 
is bent downwards in unison. The machine 
then keeps on an almost even keel. 

Now the history of the adoption of this 
arrangement by the Wrights: is remarkable 
because it acquaints us with the very great 
originality of these two aviators. All the 
early attempts at aviation by men using 
gliders, like Lilienthal, Pilcher, Chanute, 
and the Wrights themselves, were made 
by suspending the body of the flying 
man as low down as possible. The 
glider had to` sway his .body about in order 
to balance his machine. ‘It was through the 
inefficacy of this method that Lilienthal and 


Pilcher were killed. The fact is that, 
in order to have sufficient margin for 
safety, the aviator would have to be 


suspended a long way below, so that the 
machine would become a sort of para- 
chute, and then it could never have sufficient 
driving power. 

' The Wright Brothers, on the death: of 
Lilienthal, took the bold step of revolution- 
ising practice in this respect. They decided 
(and it was a very great discovery) that the 
true system of controlling the equilibrium of 
an aeroplane was by the manipulation of the 
surfaces themselves. They were the first men 
to trust themselves oz instead of suspending 
themselves /rom the sustaining surface. They 
said ‘‘ since-we cannot rely except in a small 
degree upon automatic stability we will not 
have it at all. We will do as the birds do— 
adjust our wings.” - But you cannot 
do better than read for yourselves the 
Wright Brothers’ own account of their experi- 
ments, a fascinating story and one that 
conveys a very great amount of aeronautical 
knowledge. 

The warping of the plane surface is really a 
beautiful invention, although the same effect 
can be produced by means of separate planes, 
as is done in the Cody, the Curtiss, and in the 
earlier machines of Blériot, Latham, Ferber, 
and others. It is a great tribute to the Wright 
Brothers that in France, Blériot, Latham, 
Esnault-Pelterie, and Santos-Dumont have 
adopted the warping of the planes. 
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The Wright wing tips are brought into play 
also to counteract the influence of side gusts 
of wind, and one operation by the aviator 


controls both the rear rudder and the wing tips. 


The wind, by canting up either the right or 
left of an aeroplane, naturally causes the 
machine to deviate from its course. Any 
` method of preventing this canting up will 
obviously simplify the steering of a machine. 
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and the manipulation of the handles. In the 
case of flying machines, obviously, whether a 
machine be stable in no degree at all or in a 
great degree, exceptional conditions will en- 
danger it. Itis only a question of a strong 
enough wind. 

Another method of keeping equilibrium 
would be to have planes whose area could be 
enlarged on the port or starboard sides as 


FIG. 16. 


MR. ROBERTS’S GYROSCOPIC ATTACHMENT ON A VOISIN BIPLANE, 


It is sometimes erroneously supposed that the 
warping of the wing is used to give the cant 
required by the machine when turning, but 
this is not the case. If the rudder is used, the 
machine gets a cant owing to the greater 
pressure on the outside wing. This has to be 
corrected. 

According to the Wright theory, a machine 
inherently stable is always liable to be upset 
by a gust of wind of exceptional strength. The 
bicycle is not stable. It depends upon motion 


desired. There are various inventions of this 
kind, and other methods of securing auto- 
matic stability have been suggested. As to 
longitudinal stability, Moy invented an air- 
vane to control the elevator in 1891. Maxim, 
in 1890, suggested a gyroscope to operate a 
relay to control the elevator. Mr. Roberts has 
just brought out a gyroscopic contrivance to 
control lateral stability. In it advantage is 
taken of the precessional movement of the 
gyroscopes which are brought into play auto- 
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matically, and bring a pressure to bear against 
the tendency to depart from the horizontal, 
either to the right or left. They allow a 
margin, however, for wheeling movements. 
Automatic stability by means of the gyroscope 
has been actually achieved, it is said, by Cap- 
tain Girardville, whose invention, however, is 
naturally kept secret by the French military 
authorities. 


An attempt to secure some measure of ® 


stability is to place the planes at a dihedral 
angle, as in the Antoinette monoplane, in 
which the wings extend from the body in the 
form of a shallow. V. This method was also 
formerly used by Blériot, but the tendency 
nowadays is to have horizontal and even 
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considerably below. In the newest Blériot it 
is also well below, and in the Chauviére mono- 
plane it is as much as three feet below. Now 
I think from what I have already said it will 
be seen that this secures stability only in the 
very smallest degree, and that the weight 
would have to be 30 or 40 feet below in order | 
to secure the desired effect. And then you 
could never get the driving power necessary. 
But I am of opinion that M. Blériot, M. 
Santos-Dumont, and M. Chauviére in con- 
structing their machines in this way have an 


eye not to improve stability but to other 


advantages. By this method they can ob- 
tain various constructional advantages, above 
all, a continuous leading edge by which 
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POSITION OF PILOT. . + 
A. Antoinette, R.E.P. B. Blériot. C. Santos-Dumont. 


slightly concave surfaċes for the sake of the 
economy of surface involved. Now if Blériot 
reverted to the dihedral plane, he would have 
to make his machine two or three feet longer 
on each side.: The dihedral plane is also 
wasteful of power. Instead, as we have seen, 
he relies entirely on the wing-warping arrange- 
ment for stability. 

Cocking tried, you know, an inverted para- 
chute in order to’secure a steady fall instead 
of the swinging movement which all parachu- 
tists have to endure. It is true Cocking’s 
apparatus gave way under the strain, but in 
any case it is quite certain that he did not give 
large enough diameter to his parachute, made 
on that principle, to sustain him. 

This brings us to the discussion of a rather 
contentious point—that of the suspended 
centre of gravity, to which I have already 
briefly referred. We have seen how early 
gliders depended below the sustaining planes. 
Now, in the Antoinette the weight is carried 
on the same level as the sustaining surface. 
Well, in the Blériot cross-Channel machine 
the centre of weight is slightly below the sus- 
taining surface. In the Santos-Dumont it is 


they greatly economise lifting power. In short, 
they manage with a smaller machine. They 
make no effort, be it noted, to rely any less 
upon their wing-warping arrangements. 

It is clear that until automatic stability is 
effected the aeroplane can only be safely 
handled by a skilled driver. There have been 
a large number of accidents from a momentary 
lapse on the part of the drivers:of motor-cars, 
and it is evident that, quite apart from the 
risks from other causes, this. must be in the 
case of flying an even greater“risk of danger 
than in other kinds of locomotion. 

By various mechanical devices the task of 
controlling the balancing arrangements in 
flying machines is made very simple—indeed, 
partially automatic. The compound movement 
of the steering lever in the Wright machine, 
and the compound wheel lever in the Cody 
machine are instances. But there are a number 
of machines in which the steering and control 
of the planes is really independent, although 
by such devices as the sliding seat, responding 
to the movement of the body sideways, or in 
the drum arrangement of the Blériot combined 
with steering by means of the feet, or in a 
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variety of other ingenious ways, the operation 
of balancing an aeroplane becomes almost 
instinctive. In the Curtiss machine the pilot 
by leaning over on either side controls with his 
shoulders the flexing of the main planes. 

And now let us examine the principal flying 
machines in some detail :— 

The Blériot Monoplane No. XI.—that on 
which the Channel was crossed—is remark- 
able for the small area of its planes. The 
main planes are fixed to a central longitudinal 
body. The framework of the wings and of the 
body consists of ash and poplar, covered on 
both sides with fabric, and is braced with 
piano wire. The span from port to starboard 


FIG. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


203 


larger machine, and the pilot is seated under 
the planes, so that their leading edge is 
continuous. 

The Antoinette monoplane has two arched 
wings extending upwards in the form of a 
shallow V. They are built up of a wooden 
frame covered on both sides with fabric, and 
they measure 42 feet in span, with a total area 
of 387 square feet. The body is formed by a 
fusiform triangular wooden girder covered with 
fabric, the driver’s seat being situated in this 
body immediately to the rear of the supporting 
surface. The tail consists of a horizontal plane 
intersected by a vertical surface. To the rear 
of the horizontal tail is hinged the horizontal 
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THE BLERIOT MONOPLANE. 


A. Main Planes (the shaded portion represents the flexible part that is warped at the pilot’s will). 


B. Tail. 


of the wings is 254 feet, the surface 150 square 
feet. At the rear of the body is a horizontal 
tail-plane 6 feet wide, and with a surface of 
18 square feet. And this tail-plane carries on 
on either side movable wing-tips that act in 
unison. They can be depressed or elevated 
for horizontal guidance. Lateral stability is 
obtained by the bending or warping of the 
rear edges of the main wings. To the rear 
of the tail is fixed a vertical rudder operated 
by a pedal controlled by the driver’s foot. The 
length of the body, fore and aft, and including 
the rudder, is 263 feet. The weight, includ- 
ing driver and petrol for two hours, is about 
670 lbs. The motor is placed forward, and is 
usually a 3-cylinder Anzani, developing 22 to 
25 horse-power at 1,500 revolutions per minute. 
This engine drives a two-bladed wooden pro- 
peller, designed by Chauviére. The screw, 
being in front of the machine, is called a 
‘‘tractor screw.’ The Blériot XII. is a much 


CC. Elevating Planes. 


D. Rudder. 


rudder, or ‘‘ elevator,’’ and to the rear of the 
vertical tail the vertical rudder. The length 
of the machine fore and aft is 41 feet. To the 
rear extremity of each wing is hinged an 
‘‘aileron’’—a small auxiliary plane—for main- 
taining lateral stability ; these work in con- 
junction, one being elevated while the other is 
depressed, and they perform the same function 
as the Warping of the wings in the Blériot 
machine. These various steering surfaces are 
controlled by two steering wheels; the first, on 
the right, operating the horizontal rudder, the 
second, in front, ‘working the vertical rudder 
and the ‘‘ailerons.’’ An 8-cylinder 100 horse- 
power Antoinette motor drives a tractor screw 
of 7:2 feet diameter at 1,200 revolutions per 
minute. The machine is supported, when on 
the ground, by a single wheel fixed beneath 
the main surface, and with a skid projecting 
forwards, mounted on compressed-air brakes 
to take the landing shock. From the centre of 
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_ each wing depends a buffer to protect it. The 
total weight of the machine with the driver is 
about 700 pounds. 

In the R.E.P. monoplane the main framework 
consists of steel tubes completely covered with 
fabric. The wings consist of fabric stretched 
over a wooden framework, and they have a 
span of 313 feet. The total length of the 
apparatus is 26 feet 6inches. The supporting 
surface is 269 square feet. The weight is 792 
pounds. A feature of the design is the absence 
of bracing wires, which offer enormous fesist- 
ance to the air. To the rear of the body is 
fixed a horizontal elevator; from behind the 
driver’s seat a vertical fin extends backwards 
along the top of the body, and the under 
surface of the body constitutes a sharp keel 
terminating in the vertical rudder. These 
vertical surfaces are designed to maintain 
stability. The main wings may be warped for 
the maintenance of lateral stability. There is 
one principal bearing-wheel underneath the 
driver’s seat in the forepart, and a small wheel 
under the tail; also one light wheel at the ex- 
tremity of each wing. The machine is tilted 
on one of these latter wheels when starting, 
but gradually rights itself as it gathers speed, 
and finally rises off the ground from its main 
wheel. A 7-cylinder 30 to 35 horse-power 
R.E.P. motor fitted in front drives a four- 
bladed aluminium tractor screw. The machine 


is controlled by two levers—one for the left ` 


hand to control the equilibrium in every way, 
_the other for the right hand controlling the 
direction. One pedal controls the speed of 
the motor, the other enables the driver to start 
the motor from His seat. 

The Santos - Dumont monoplane is very 
small and light, its lifting surface being only 
108 square feet. The motor is a 30 horse- 
power Darracq, which weighs only 100 lbs. ` 

A novelty among monoplanes is that of 
Mr. Weiss, with which experiments are being 
made at Fambridge. The span of this aero- 
plane is 34 feet, and it has an area of 
150 square feet. Its planes are wing-shaped. 
It is peculiar in having no tail. The rear 
edges of the main wings are made flexible, and 
they are adjusted to correct tendencies to cant 
to right or left, or to dip or rise in the line of 
flight. Almost without exception, monoplanes 


have one propeller placed in front, but in the 


Weiss machine there are two propellers placed 
in a position about two-thirds of the width 
from the leading edge of the planes, and at the 
point where the flexible ‘‘ailerons’’ hinge on 
to the rigid part of the planes. ` k 
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The Wright biplane, with one aeronaut; 
weighs 968 lbs. The supporting surfaces- 
have a total area of 538 square feet. The 
machine is driven by the Wright Brothers’ own 
motor of four cylinders and about 25 horse- 
power, driving two wooden propellers, each of 
which is 8 feet 6 inches in diameter, in oppo- 
site directions. Guidance is by means of a 
double vertical plane astern for steering to 
right or left, and a double horizontal plane in 
front for elevating or depressing. The gliding 
angle of the machine—that is, its angle of 
descent without motive force—is about 1 in 7, 
and Mr. Wilbur Wright claims that he could 
obtain horizontal flight with only 15 or 16 
horse-power. The span of the machine is 42 
feet 3 inches. The main planes are 6 feet 
6 inches in width (fore and aft) and the dis- 
tance between the two is 5 feet 10 inches. The- 
Wright machine has a framework of hickory. 
Its planes are covered with sailcloth. Starting 
is usually effected by sliding down a rail with 
momentum given by the release of a weight.. 
This apparatus has been likened to a catapult. 
The slide down the rail occupies less than five 
seconds. Ascents, however, are frequently 
made without this apparatus. `I shall deal 
in more detail with the question of ascent 
presently. 

The Short machine is very similar, but 
instead of the flexible wing-tips it is provided 
with ailerons between the main planes. 

Another tailless biplane is the Cody, the 
main planes of which have a span of 52 feet, a 
width of 7 feet 6 inches, and a gap of ọ feet in 
the centre, which diminishes to 8 feet at the 
extremities. A most important feature of this- 
flier is this curving of the span of both main 
planes, this principle’ not having been pre- 
viously adopted in any power-driven aero- 
plane; although Mr. Wilbur Wright, in his 
account of his early gliding experiments, < 
states—‘* We decided: to begin alterations at 
the wing-tips, and the next day made the- 
necessary changes in the trussing, thus bring- 
ing the wing-tips 6 in. lower than the centre.’”’ 
The Cody machine weighs little short of a ton. 
and being so large and heavy the question of 
portability is important. The main planes 
divide into three sections. The rudder folds 
across behind the planes and the elevator can- 
be dismounted ez bloc. The chassis can also- 
be taken down without trouble, and thus the 
whole machine is made ready for easy trans- 
port. A peculiarity of the Cody machine is the- 
position of the propellers, which are placed as 
near as possible to the centre of gravity, a 
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feature which possesses certain definite advan- 
tages. The two surfaces of the double elevator 
which projects in front can be elevated to- 
gether, or one side can be depressed and the 
other elevated. The Cođy machine is peculiar 
in having two vertical rudders, one to the fore 
and one at the rear. 

Belonging to the same school of biplanes is 
the machine of Mr. Glenn Curtiss, in designing 
which the inventor has the assistance of Mr. A. 
M. Herring, who was formerly associated with 
the famous aviator, Chanute. This machine has 
two main planes, each 28 feet 9 inches span and 
4 feet 6 inches wide. The planes are consider- 
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Two of the wheels are placed immediately 
beneath the main planes, while the third is 
mounted on an outrigger in front. The engine 
is the 4-cylinder Curtiss of 25 horse-power, 
driving a single propeller. The engine and 
accessories weigh 192 lbs., and the machine 
complete 530 lbs. 

The Voisin machine is a different type of 
aeroplane from any of the foregoing. It is 
provided with a very large equilibrator, or tail, 
and its main planes are divided into compart- 
ments by vertical panels or curtains. The 
Voisin machine, when on the ground, rests 
upon a wheeled chassis, and it is a point in the 
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THE Copy BIPLANE (side section.) 


A. Main Planes. B. Front Rudder. 


C. Rear Rudder. 


D. Elevator (a horizontal plane in two 


divisions which can be moved in unison, or the right and left ones depressed and elevated separately). 


E. Propeller (note its forward ‘pdsition). 


F, Engine, 


G. Seat for pilot. H. Seat for passenger (this is a 


unique disposition of the load, ensuring no upsetting of the lateral balance. In the Wright machine the pilot 
is always seated to the left ofthe centre). J. ‘Control wheel. K. Chassis. 


ably curved from front to rear. At the extremi- 
ties the rear edges of the main wings have their 
corners cut away, and the centre rear edge is 
cut in order to accommodate the propeller. 
Extending fore and aft to a distance of 10 feet 
6 inches from the edges of the main planes are 
two triangular frames carrying the elevator and 
the vertical rudder. The elevator consists of a 
pivoted biplane of 6 feet span, and having an 
area of 24 square feet. Between the plane of 
the elevator and extending a little above the 
top is a fixed triangular stabiliser. In addition 
to these supplementary surfaces, there are 
others situated between the port and starboard 
extremities of the main planes, where they 
serve the same purpose as is performed by 
“ warping ’’ on the Wright and Blériot ma- 
chines. These balancing planes are 2 feet by 
6 feet, and they extend some little distance 
beyond the extremities of the planes. The 
machine is mounted upon a three-wheeled 
chassis, of which, the. framework is of wood. 


construction of the machine that this chassis 
is attached to a kind of girder which supports 
the engine, contains the driver’s seat, and 
carries an extension on which the elevator is 
mounted. Another important characteristic 
of the Voisin flier is its use of a single 
propeller. 

Mr. Farman, who formerly piloted the Voisin 
machines, has made an improved Voisin, and 
withdrawn from his connection with the firm 
of Voisin Fréres. He became convinced that 
lateral stability was best obtained by some 
method of moving the planes or parts of the 
planes. His new machine resembles a Voisin, 
but with the main planes and the tail open. 
Attached to the main planes are “ailerons,’’ 
which can be manipulated to act as stabilisers 
after the manner of the ‘‘ailerons’’ in the 
Antoinette machine. 


(Part II. to follow in next week's issue.) 
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THE MURAL PAINTINGS OF KNOSSOS. 
—AN INVESTIGATION INTO THE 
METHOD OF THEIR PRODUCTION.* 


By NoEL HEATON, B.Sc., F.C.S. 


Through the kindness of Dr. Evans, I was 
recently enabled to make an investigation as 
to the materials employed in the production of 
the mural decorations of the Palace of Knossos, 
and to determine the process followed in their 
execution. Fourteen. small fragments of the 
painted plaster. came into my hands for the 
purpose, and a. preliminary examination of 
these showed that they consisted of what is 
generally known as stucco duro or gesso 


duro, prepared from time immemorial by 
laying a smooth coat of fine lime plaster on 
a prepared rough cast surface. In view of the 
established date of these paintings it is pro- 
bable that they represent some of the earliest 
examples of the use of this material in a fully 
developed state. 

As the wall on which the paintings were to 
be executed was only of thin rubble construc- 
tion, in common, as I understand, with the 
majority of the internal walls of the palace, it 
formed itself the rough backing or priming 
coat on which the fine intonaco was laid. The 
whole construction was very well shown in one 
of the specimens, which, moreover, formed a 
suitable subject for experiment, being painted 
with merely a flat wash of colour of no par- 
ticular interest, so that one had no scruples 


* A Report presented to the Society of Painters in Tem- 
pera, March 8, 1go00. 
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in sacrificing it. I therefore commenced my 
examination by cutting this fragment in half 
vertically by means of a fine saw, and grinding 
the section thus exposed to a flat surface by 
carefully rubbing it down on a slab of ground 
plate glass, finally treating it cautiously with 
dilute hydrochloric acid to remove the fine dust 
and show up the structure. 

I obtained by this means a section through 
the stucco itself and part of the wall backing, 
from which a good idea could be obtained as 
to the thickness of the different layers. This 


section, photographed by oblique light in order 
to emphasise the structure, is shown in the 
illustration. 


It will be noticed that the rough 


rendering on which the stucco has been laid, 
and of which a thickness of 14 inches is 
indicated by the scale on the right of 
the specimen, is of very irregular character 
—it is, in fact, a coarse mortar of rubble 


and lime, containing also a good deal of 
clay, and in all the specimens this backing 


is very friable and badly preserved. On sub- 
mitting this portion to a mechanical separa- 
tion, by} carefully breaking it down under 
water, and washing out the finer particles by 
the usual metho“s adopted for the mechanical 
examination of soils, I obtained the following 
results :—Fine sand, lime, and clay, 50 per 
cent. ; coarse particles, 50 per cent., this latter 
consisting evidently of broken up rubbish, in 
which fragments of pottery, chips of building 
stone, limestone, slate, and other materials 
could be recognised. 

There is, however, no need to enter into any 
minute discussion of this portion of the wall 
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‘surface, which is of a very ordinary character, 
‘but I will pass.on to describe the stucco itself, 
which is of more particular interest. 

The first thing that strikes one is the extra- 
-ordinary thickness of this fine stucco, averag- 
ing # inch, as will be seen by referring to the 
scale, whilst it is remarkably fine and even in 
‘Character so that the surface could be rendered 
perfectly smooth, whilst hard enough to take : a 
polish. 

It was found from careful examination of 
this and similar sections from other fragments 
that a line of cleavage runs through the 
plaster, about 4 inch below the surface, which 
suggests a junction between two different coats. 
This is just what we would expect: it is ex- 
‘tremely unlikely that the entire thickness of 
the plaster would be rendered up to a true 
surface at one operation, especially if we bear 
in mind the fact that as the painting was 
executed in fresco (as I shall presently demon- 
strate) only such surface of the wall as could 
be painted on the same day could bg finished 
-off at one time. 

Careful examination failed to reveal the 
existence of any further lines of division, so 
that we may assume that the process followed 
was to bring the wall to a level. smooth surface 
with a first coat of plaster, averaging 4 inch 
‘in thickness, but varying somewhat according 
to the inequalities in the rough ground. On 
this prepared surface the intondco was laid, of 
.a uniform thickness of + inch, being put on in 
.sections from day to day in the manner familiar 
to us. 

It should be mentioned, however, that in 
some of the specimens I was unable to trace 
‘this junction, the whole depth: of the plaster 
seeming homogeneous. In such specimens 
‘the total thickness was much less than above 
mentioned, and it seems possible that in these 
-cases the plaster may have been finished in 
-one coat. 

The questions now arise, how was this 
plaster prepared, and was there any difference 
between the first coat and the intonaco ? 
In order to answer these questions, the 
first thing to do was to ascertain the 
-composition of the plaster. I accordingly 
‘selected representative fragments of both 
upper and lower portions, and made a careful 
analysis, while analyses of similar specimens 
taken from another fragment of the plaster, 
were also made with greater accuracy by my 
friend, Mr. G. N. Huntly, a professional 
analyst. The results were concordant, the 

figures obtained being :— 
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First coat. Second coat. 
Lime, ‘CaO ...... Maite SUO 4524 51°93 
Magnesia, MgO............ IDIS s... 1°03 
Silica, SiOsssincadee sens wie B20 oree 212 
Iron and alumina .......... 2°42 .... TBI 
Carbon dioxide ....... 66404. 39°00: aoa 41-18 
Sulphuric anhydride ........ 1°73 see. O°54 . 
Undetermined (mostly alkali). 1°81 ....° 1°39 


It is evident, therefore, that as regards 
ultimate composition the two layers are iden- 
tical, and it is probable, but not absolutely 
certain, that the same material was used for 


both, this ‘material: having the following 
approximate composition :— 
Per cent. 
Calcium carbonate sses. eesees gI 
Magnesium carbonate .......... 2 
Calcium sulphate ...........005 I 
Silica: ¢iaacy snes eL “2a 
Tron and alumina .......0.eeeee 25 
Alkalies; 800i) s006:3 cass eae hows I} 


This, of course, represents the plaster after 
carbotiation, or the original unburnt limestone 
from which it was produced. The following 
Table gives the corresponding composition of 
the plaster in the caustic state—after the car- 
bonic oxide had been driven off by burning— 


‘expressed ‘in round numbers, and side by side - 


with this are shown the approximate composi- 


tions of different types of lime. 


Stone lime 
Knossos Chalk (feebly Lias lime | 
plaster. lime. hydraulic). (hydraulic). 
Lime ...,.. 89 95 81 re! 
. Magnesia .. 2 IZ I I 
Iron and Alu- 
mina ees.. 4 I 43 10 
Silica ...... 4 14 I2 18 


Sulphuric acid 


I nii — — 


It is quite clear from this :— 

(1) That a pure rich lime was used, having 
no hydraulic properties. 

(2) That a small amount of gypsum was 
present, which is a disadvantage, as it is 
always an element of west: The amount 
is, however, not serious.* 

(3) That no sand or other eee of that 
nature was mixed with it—the small amount 
of silica present is not more than one would 


* An account of the chemistry of fresco-painting in general 
would be out of place in the present article, but I would like 


. in passing to draw attention to the importance of the compo- 


sition of the lime used, as this is a point very generally over- 
looked. In all treatises on the subject the proper treatment 
of the lime as regards slaking, &c., is insisted upon at great 
length, but I have never seen any directions as to ensuring 
its purity. An excessive content of magnesium salts or of 
calcium sulphate would, however, prove disastroys, however 
skilfully these mechanical preparations were carried out. 
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expect to find as an impurity in a natural lime- 
stone. 

We know, however, that marble dust: was 
a recognised ingredient of such plaster in 
later times, its use being recommended in all 
the medizval records that have come down to 
us; marble dust has also been found in speci- 
mens of Roman and medizval frescoes that 
have been examined. This material being of 
course of practically the same chemical compo- 
` sition as chalk, its presence or absence cannot 
be defermined from analysis, and further ex- 
periments were necessary to decide this point. 
I therefore made a microscopic examination 
of the plaster, preparing a microscopic slide 
from a'fragment reduced to fine powder; 
parallel experiments beitig made with frag- 
ments of a modern plaster containing a 
known quantity of fine marble dust. In every 
. case, however, the Knossos specimens yielded 
uniformiy fine particles without any recog- 
nisable crystalline forms,. whilst. the men 
identified by the form of. its. Pae. ; 

The test is made. more certain and delicate 
by the use of polarised light, the fragments, of 
crystalline marble showing up under. crossed 
nicols bright on a dark.ground. Under these 
conditions, in the case of the Knossos specimen 
the field remained entirely dark, no crystals 
whatever being revealed. These results were 
obtained uniformly on repeating the experi- 
ment with slides prepared from different por- 
tions of all the specimens available, and made 
it perfectly evident that no marble dust was 
present in the plaster. It has been suggested 
that this negative result might be accounted 
for by the fact that although marble dust was 
used, it had in course of time by interaction 
with the lime present become converted into 
non-crystalline carbonate ; against this suppo- 
sition we have the fact fecorded by Davy 
(‘‘ Phil. Trans.,’’ 1815, pp.97-124) that marble 
‘dust is clearly recognisable-in the Pompeian 
frescoes, and although it is true that these are 
some 1,500 years later than those at present 
under consideration, one would imagine that 
any molecular ré-arrangement of this nature 
would be more likely to take place whilst some 
of the lime remained caustic than afterwards, 
and that if any change were taking place. it 
would be more likely to do so in the first than 
the second thousand years of exposure. 
` Athough I have not been able to secure 
specimens of the Pompeian or similar frescoes 
to compare with those of Knossos and confirm 
Davy’s remarks, I have, through the kindness 
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of Mr. W. H. St. John Hope, been able tó 
examine the frescoes found at Silchester, 
which, although not of such a high order, 
may be of interest. The intonaco in the 
specimen I examined was barély 4 inch 
thick, and Mr. Colyer, Curator of the Reading 
Museum, who selected the specimens for 
me, tells me that in no case has he found 
this thickness exceeded, an even thinner in- 
tonaco being the rule in the Silchester speci- 
mens.* In this thin plaster, one can recog- 
nise readily, with the naked eye, the presence: 
of some material other than the‘ caustic lime, 
crystalline particles as much as ‘5 mm. in 
diameter being present. Under the micro- 
scope, the difference between this and the 
Knossos. specimen is.even more marked than - 
in the case of the modern marble dust plaster 
just described, innumerable crystalline parti- 
cles being observed. These crystals dissolve 
readily, with effervescence, in hydrochloric 
acid, and are undoubtedly calcium carbonate, 
although they are not quite characteristic of 
marble, but rather of calcite. That calcite 
should be used one can readily understand 
wher one remembers thai these frescoes were 
executed in this country, where true crystalline 
marble would: not be readily accessible at that 
period. On the whole I: consider that the 
evidence is fairly conclusive that marble dust 
was not used in the preparation of the Knossos. 
frescoes. 

' Are we then to think that the lime 
used was entirely in the caustic state ” 
Tradition and the experience of practical 
plasterers negative such an assumption—it 
is a recognised axiom that pure rich lime, 
without admixture with inert material, will not 
produce a satisfactory plaster: it is asserted 
that plaster made in such a manner lacks. 
setting power and becomes friable on carbon- 
ation. The composition in this instance seems, 
however, at first sight, to point unmistakably 


‘to the use of such a material, contrary to this 


axiom, notwithstanding its remarkable hard- 
ness and stability. But we must not lose sight 
of the possibility that this condition may have 
been met by the use of the material only 
partially caustic, that is to say, that the 
process adopted may have been to use, mixed 
with the caustic lime, a proportion of the same 
limestone from which the lime was prepared in 
its natural state, merely powdered, not burnt. 


* I notice, that in his recent book on “ Plastering,” 
Bankart suggests that this was generally the case. ‘In 
early times, the stucco was always the thinnest coating, 
revealing the forms below.” 
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This'fact would not of course be revealed -by 


analysis, any more than the presence of marble | 


dust. 

‘I made a -series of. experiments in the 
endeavour -to throw some light on this point. 
If the method I have suggested had been 
adopted it would-be extremely unlikely that the 
limestone would be powdered to such a degree 
of uniform fineness that fragments of it could 
not be.isolated and recognised by microscopic 
examination. I therefore carried out the 
prea experiments :— 

. Etching the surface. of the plaster with 

a dilute hydrochloric acid, carefully 
watching the process of disintegration under 
the microscope. 

2. Dissolving away the lime entirely from a 
fragment and examining the insoluble residue 
that remained. ‘In every case this consisted 
of minute fragments of silica and iron oxide 
present in the limestone as impurities: the 
latter in every case were in the anhydrous con- 
dition as red ferric oxide, indicating that the 
lime containing them had been burnt. Had.I 
discovered any fragments of hydrated yellow 
oxide, this would. have pointed to the presence 
of unburnt material in the mixture. 

3. Carefully powdering a: fragment of plaster 
so as to separate the grains without breaking 
them up, the powder so obtained being sub- 
mitted to a process of mechanical separation 
by means of a modified form of Schulze appa- 
ratus for the mechanical analysis of soils, the 
‘residue obtained after washing off the fine 
powder being microscopically examined and 
the specific gravity of the fine and coarse 
particles compared. The microscopic exami- 


nation should reveal the presence of. any frag- 


ments of broken limestone, which would have 
the shape characteristic of. a comminuted 
material, whilst the. specific gravity of frag- 
ments of natural limestone would be greater 
than that of carbonated free lime. 

- 4..Making thin sections of the plaster in 
the manner usually adopted for the micro- 
scopic examination of rocks, and treating in 
a similar manner to the foregoing. 

_ 5.: Extracting the powder prepared in the 
method described under 3 with carbon di-oxide 
under-pressure. ‘Forthis purpose I introduced 
a weighed quantity of the powder into a sparklet 
apparatus, which was then filled up with dis- 
tilled water and aerated in the usual way, 
the Serie being removed and examined 
after am exposure varying from a .day .to 
two months. 

- All thef above experiments, many times re- 
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peated, failed to reveal the presence: of any 
minute fragments of unburnt limestone.: © - 

' The evidence thus afforded, however, being 
entirely negative, I do not regard it as con- 
clusive. It would seem: so improbable, in view 
of the unanimous opinion of those who have 
had practical experience of plaster, that pure 
lime could produce the magnificent stucco we 
have before us, that I prefer to keep an open 
mind on. the question and regard the exact 
process employed as a matter for further dis- 
cussion. -I can only say that I have been 
unable to determine the use of any ee 
material than caustic lime. 

We now come to the question of the ma- 
terials used as pigments. Five: colours were 
recognisable in the fragments that came into 
my hands, viz., white, black, red, yellow and 
pale blue. Mr. Theodore Fyfe tells me that 
he distinguished several other colours in some 
of the frescoes, notably a deep blue and a rose 
red, but as these were not represented in. my 
specimens I am unable to offer any opinion as 7 
to their nature. Of the five colours. above 
enumerated the white, generally used as a 
wash over other colours or-to provide dividing 


lines in relief, was composed of calcium:car- 


bonate, probably employed in the form of 
hydrate of lime, as used in modern and 
medizval times. The black lost its colour on 
ignition with evolution of carbon dioxide, ibut 

suffered little diminution of weight, leaving a — 
white-residue, insoluble in acids, and contain- 
ing a large proportion of silica. This indicates 
a material of the nature of a carbonaceous 
shale or slate, consisting of aluminium silicate 
(china clay), coloured with a small. proportion 
of carbon. A material of this nature, known 
at the present time as black chalk, or Italian 
chalk, submitted to the same treatment, gave 


precisely similar results, and: we know that 


such a substance was ‘used for fresco painting 
in medieval times from the writings.of Cennini, 
whe says (cap. 34):—‘‘I have found that a 
certain black stone brought from Piedmont is 
good for drawing ; sharpened with a knife it is 


soft and very black,.and as good as charcoal.’’ 


(Similar references are found in many of the 
medizval treatises on pigments). 

. The red and. yellow pigments gave all the 
characteristic reactions for iron. earths, the 
red turning black on ignition, and regaining 
its colour on cooling, and dissolving in hot 
strong hydrochloric acid, giving a yellow solu- 
tion answering the recognised tests for iron; 
whilst the yellow, on ignition, was eonverted 
into a pigment similar to Venetian Red. These 
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pigments may, therefore be considered as 
haematite and yellow ochre respectively. Sir 
A. H. Church, who examined some of the speci- 
mens of the Knossos frescoes some time since, 
tells me: he came to the conclusion that both 
pigments were of the same material, the 
yellow in its natural state, and the red being 
calcined, but my results did not agree with 
this, the yellow giving a paler and more deli- 
cate red on ignition, and containing a lower 
percentage of iron oxide. 

The blue is a magnificent pigment, being of 
a pale, but, at the same time, indescribably 
rich and pure tone. It is similar to the blue 
examined by Davy* on the Pompeian frescoes ; 
the use of which continued down to medieval 
times.t Itis essentially a silicate of copper 
and soda—that is to say, a glass coloured by 
copper—and owes its peculiar texture to being 
in comparatively coarse powder. This would 
of necessity be the case, because if very finely 
powdered its blue colour would be almost 
entirely lost by the reflections of the light 
from the surface of the particle, giving an 
appearance of white, in the same way that 
snow or colourless glass gives a brilliant 
white powder when in a finely divided 
state. When viewed by oblique light, a 
surface painted with this pigment has a 
sparkling effect, due to the reflection of light 
from the broken surface of the glass, which 
enhances the beauty of the colour. The modern 
pigment, known as Egyptian blue, misses this 
quality entirely through being more strongly 
coloured and in a state of fine division. - 

Davy gives the following directions for 
making this pigment:—‘‘I find that fifteen 
parts by weight of carbonate of. soda, twenty 


parts of powdered opaque flint, and three parts, 


of copper filings, strongly heated for two hours, 
gave a substance of exactly the same tint, and 
nearly the same degree of flexibility,’’ but I 
have not succeeded up to the present in pro- 


* « Phil. Trans., 1815, pp. 97-124. 


+ By collating the various medizval treatises on painting, 
it is evident that this pigment was known to Vitruvius as 
Cceruleum, and to later writers as Smaltino and Esmalte, 
and finally Smalt. It is not the same as our modern Smalt, 
however, which is a potash glass coloured with cobalt. This 
pigment was introduced in the fifteenth century, and gradu- 
aliy supplanted and took the name of the original Smalt, 
even as this, in its turn, has become at the present time 
practically obsolete through the introduction of the more re- 
liable cobalt blue, which is not a vitreous pigment at all, but 
a compound of cobalt oxide and alumina. In a similar 
manner, the old name Coeruleum has, in our days, been re- 
introduced and applied to a pigment of modern introduction, 
similar to cobalt blue, but of different composition and 
colour. 
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ducing precisely the same delicate quality of 
the Knossos blue by this method. 

We come finally to the method of execution, 
which, as I have indicated, was one of true 
fresco. This is revealed unmistakably by the 
following facts :— 

1. The pigments adhere firmly to the plaster 
and stand brushing over with a wet sponge and 
prolonged boiling: in water without injury to 
the painting. 

2. Prolonged treatment with pure ether and 
other solvents fails to extract any vehicle or 
medium. In one instance it is true I obtained, 
after warming a fragment of the painted sur- 
face, with ether in a flask connected with a 
reflex condenser for two days, a minute quan- 
tity of residue which proved to be wax, but 
numerous repetitions of the experiment failed, 
to duplicate the result. Mr. Fyfe tells us 
that in some instances broken fragments were 
cemented together by means of wax for ex- 
amination, and it is probable that some of this 
wax may have been on the fragment which 
gave this exceptional result. 

3. In many cases one can detect places 
where the surface of the wet plaster has been 
dragged up by the brush in laying on the 
pigments, the marks of the brush being clearly 
seen when the specimen is examined under 
a lens. 

4. If a fragment of the painted surface be 
treated with dilute hydrochloric acid, it in- 
variably disintegrates with effervescence, and 
eventually the pigment is left in a state of 
powder, proving thatthe particles were merely 
bound together with carbonate of lime. 

Having watched the whole process of disin- 
tegration under the microscope repeatedly, the 
results, arè so consistent. and characteristic 
as to leave no possible reason for doubt on this 
point. Taking these results as a whole, the 
fact that the paintings were executed in true 
fresco is so obvious as to need no further 
comment. It is also clear, as far as regards 
the specimens actually examined, that the 
paintings were executed throughout in fresco, 
and were not begun in fresco and finished 
“a secco,’? a common practice in medizval 
times, and one which, to my thinking, Vasari 
rightly condemns in the following words :— 


‘Many of our artists are very expert in other 
branches of the art, namely, in oil and distemper 
painting, but do not succeed in this, because ;it is 
indeed the most manly, the most certain, and the 
most durable of methods, and by age it cgntinually 
acquires beauty and harmony in an infinitely greater 
degree than any of the others. This kind \of painting. 
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cleans itself in the” air, is proof against water, and 
always resists any blow. But it is necessary to take 
care not to retouch the painting with parchment glue, 
milk of egg, or gum, aS many painters do; because, 
while the painting fails to acquire its usual brightness, 
the colours become tarnished by this, and, therefore, 
let all those who wish to paint upon walls paint in 
fresco like men, without retouching in secco, which, 
besides being a most vile practice, shortens the 
duration of the pictures.”’* 


The examination of a few small fragments is 
not sufficient, however, to warrant one in 
asserting that retouching in secco or tempera 
was never practised, a careful examination of 
the actual specimens being necessary to decide 
this point finally ; from the fact that we hear of 
the occasional discovery of specimens showing 
one painting superimposed on another, it 
seems. likely that this.method was sometimes 
adopted, but I think it is evident ‘that the 
general.process employed was to put in both 
ground and detail in fresco, ,a flat wash being 
laid on first, 
detail. Pigments are often found super- 
imposed, in the specimen I have examined, 
but in every case they flow one into the other 
and are intimately combined by the carbonate 
of lime which alone holds them to the surface, 
showing that the ground was wet and caustic 
when the second coat was applied. 

It would be interesting, in this connection, 
to know the speed at which the work was 
executed, and how much ground was covered 
in the ‘‘tarea’’ or day’s work; it is possible 
that this could’. be ascertained by a careful 
study of the paintings, as it would need ex- 
traordinary skill on the part of- the artist. to 
make the joinings of the ‘‘ tareas’’ 


course, burial for so many centuries may: have 
modified the surface to such an extent as to 
have obliterated any evidence of the junctions. 

Speaking of the manner in which the pig- 
ments adhere to the surface, I was surprised 
to find to what an extent they actually pene- 
trate into the surface of the plaster in many 
cases ; when I was preparing the specimens 
of the intonaco for analysis I found, in fact, 
some little difficulty in freeing the upper sur- 
face from the pigment. In his notes to the 
recently published ‘‘ Vasari on Technique,” 
Prof. Baldwin Brown says (p. 288) :—‘‘It is a 
mistake to speak of the pigment sinking into 
the wet plaster. It remains on the surface, 
but it is fixed there by a sort of crystalline 


* ‘Introduction to the Three Arts of Design.” Trans: by 
Merrifield in *‘ Art of Fresco Painting,” p. 31. 
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so perfect. 
as to defy close examination, although, `of 


2If 


skin of calcium carbonate which has formed 
on the surface of the plaster.’’ I certainly 
cannot endorse this view as far as the speci- 
mens under consideration are concerned; on - 
the.contrary there was, as I have stated, a 
considerable amount of penetration of the 
pigment into the ground so that the two were 
very intimately united. 

I have set forth at some length the: facts 
which I have been able to ascertain concern- 
ing these paintings, and have gone into details 
which may seem to some elementary, and 
of trifling importance, in the endeavour to 
present an impartial record of facts as I have 
found them, and because it always seems to 
me desirable to give as fully as possible the 
means by which one has arrived at any con- 
clusion, in order that its correctness may be 
open to discussion. Only too often one hears 
catégorical statements concerning the methods 
of execution of paintings, &c., in ancient times, 
and seeks. in vain for the facts on which the 
stateménts are based, so that'one can use them 
asa guide. for further work. : 

Perhaps the point of most general interest 
in connection with these paintings is the very 
perfect state of preservation in which they have. 
come down to us, for it must be remembered 
that these were not executed in tombs, as is 
the case with many of the Egyptian examples, 
and sealed up at all times from the effects of 
both light and atmospheric influence, besides 
being preserved from anything in the shape of 
wear and tear, but were placed on the walls of 
a royal ‘palace, in many cases forming the 
decorations of the main.corridors which would 
be subject to continual traffic whilst the palace 
was. in occupation. .. 

The ._permanent character of fesc6 decora- 


-tions has been a matter of frequent discussion, 


and it is a question how far in this instance 
their preservation is due to their intrinsic 
merit and how far to accidental circumstances. 
It is one thing to last when buried in the earth 
and another thing to be able to withstand ex- 
posure zz stu for an indefinite period—which 
of the two conditions forms the severer. trial 
depends on circumstances, on the character 
and dryness of the soil in which they are buried, 
and the purity of the atmosphere to which they 
would otherwise be exposed, for instance. 

But one would very much like to know how 
long the frescoes of the palace of Knossos had 
been standing before they became involved 
in the general destruction of the Palace when 
it was sacked and pillaged, and their frag- 
ments were sealed up in the ruins to be 


revealed to us by the genius of: Dr. Evans. 
There is, however, evidence to warrant one in 
thinking that they had been on the walls- for at 
least ‘100 years’ before this happened ; more- 
over, I gather that the frescoes were treated 


after the manner of our wall hangings, and 


` broken up and removed in order to be replaced 


by fresh designs in re-decorating the palace 
from time ‘to time. 

One can imagine, for S that- at 
the accession of'a new ruler the interior 
decorations of the palace would be re- 
newed, and that at such times the. frescoes 
might. be broken’ up without regard to their 
state of preservation. Fragments evidently 


broken:up in this manner have been found with 


the painting still in a state of perfect-preserva- 
tion, which seems to point to the fact that the 


‘ decorations were at all events sufficiently per- 


. manent wher zz szfz to-outlast the purpose for 


which they were intended. 


‘Of course it.does not follow from this, that 


even if one produced such decoration in every 


way identical with these they would last ina 


‘similar: manner: in this country at the present 


time, for although the natural climate to which 


they would be exposed differs but little—our 


humid and “ muggy’ winters are by no means 
unknown in Crete—it is prétty certain that they 
did not have to run the gauntlet of such con- 


‘ ditions of contaminated a as are met 


~ 


with in a modern town. 

The : two great: enemies ‘to fresco in this 
country are humidity and: atmosphere more or 
less: acid by contamination with the products 
of combustion of coal. Humidity hinders the 
proper: drying of the plaster and renders it 
liable to become intermittently damp; the 
result of this is that so long as any un-car- 


-bonated lime remains in the plaster any 


moisture present on.the surface of the painting 
will: dissolve some of the hydrate of lime, 


forming ‘a film of lime water on the surface 


which will : become carbonated on exposure 
to the ‘air,-and depositing ‘carbonate of lime 


-over the painting, thus to a certain extent 


obscuring it with a white film. 
In this connection it is interesting to 
note ‘that one can detect a minute quantity 


‘of free hydrate still present in these Knossos 


‘the hydrate 


specimens, notwithstanding ‘their 2,500 years 
of exposure, so that the conversion’ of 
into ‘carbonate would ‘appear 


‘to be a much longer business ‘than ‘is 


generally supposed, and the phrase ‘‘so“long 
as any un-carbonated ‘lime remains” implies 
a good deal. The trouble with our modern 
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conveniences of warming and illumination pro- 
vided’ by the use of coal as a fuel is that they 


result in the discharge of huge quantities of 


sulphur in the air in'the form of sulphuric acid. 
This fact and its bearings on the decay of 
buildings, &c., is too well known to need en- 
largement ; but the effect of such an atmos- 
phere on a surface of carbonate of lime formed 


‘by carbonation zz sztuz, without even the com- 
- pacting process to which natural liméstones 


are subjected, is disastrous—the painting is 
slowly destroyed by the conversion of the car- 
bonate of lime to sulphate. 

This has been so well demonstrated that 
fresco painting’ has been under a cloud for 


‘some time, and many writers have proved to 
“their own satisfaction; at any rate; that fresco 


in this country is inevitably doomed to be a 
failure. 

But whilst clearly recognising these facts, 
and admitting that a surface of pure car- 


‘bonate of lime such as that of the Knossos 
‘frescoes cannot, perhaps, be looked upon as 


pérmanent under modern conditions, I° think 
that many of the troubles of which we have 


heard so much have been due to an imperfect 


understanding of the reactions involved in the 
procéss by the artists. Neither do I consider 
that the latest word has been said as to the 
possibility of so modifying the process as to 
overcome these difficulties whilst retaining the 
inimitable qualities which fresco: offers to the 


painter, and obvidting that necessity for after 


treatment, which can only be looked upon as 
making the best of a bad job. | 

‘Of course, a great- deal has been. said 
‘and done in this direction — witness, for 
example, the stereochromy process and its 
modification known as ‘‘ Keim’s process”’ 
—but I think that more yet remains to be 
accomplished: the’ charm of a well-executed 
fresco is so great, it forms such a noble 
method of decorating our great buildings 
for the delight of future generations, that 
no effort should be spared towards perfecting 


‘the process in order to assure the artist that 
‘sense of security in his work which the great 


labour and skill involved in‘its execution justly 
demand. 

All the knowledge that we can glean of 
the methods and conditions of the old time 


painters can be of service to this. end, and 


it is in the hope of béing able to reveal some 


„useful hint to modern workers that I have 
‘undertaken this inquiry into the method of 


execution of these old Minoan frescoes of two 
thousand years ago. 
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HOME INDUSTRIES. 


Lhe Outlook for the Banks.—The banking outlook 
at the beginning of the new year is very favourable, 
but the profits for the past year were little larger 
than those of 1908. In the twelve months from June, 
1907, to June, 1908, the profits of bankers were 
small, and for the next three months they were 
smaller than usual, but since the beginning of. October 
there has been. appreciable headway, and 1910 
promises to be an exceptionally good year for the 
banks. Great public works are under constiuction 
and in contemplation in many countries; there is a 
growing disposition to embark capital in any part of 
the world where there is promise of adequate return ; 
and the immense output of gold not only affects the 
purchasing power of the gold-producing countries, 
but enables the bankers to obtain all the gold 
necessary for the increase of their gold reserve against 
expansions in their loans and deposits. In these 
circumstances banking .shgres logk. an attractive 
investment. Assuming no increase in the dividends 
for the past year, and taking the current level of 
prices, the yield, free of income tax, varies between 
the £5 11s. 1d. of the National Discount Company 
and the £3 10s. 10d. of the Bank of England. Taking 
the eighteen leading banking institutions (including 
the Bank of England), the average yield would be 
44 19s. 11d. But the heavy liability attaching to 
some of the shares, in the shape of uncalled capital, 
must, of course, be remembered. 


The Cotton Industry, —The past year was a very 
unsatisfactory one for employers in the cotton 
industry of Lancashire. In the early part of the 
year trade was very slack, and since the beginning 
of May the rise in the price of the raw material has 
been great. On March 23 the quotation for middling 
_ American cotton in Liverpool was 4°93d., the lowest 

point touched in the year; the rate on December 29 
was 8-40d. So with Egyptian cotton, the rate for 
fully good fair brown on the spot in Liverpool in 
January was 8d. At the end of December ‘it was 
14d. Messrs. Neill Brothers estimate the American 
crop at 11,250,000 bales or under, against a yield for 
1907-8 of 13,828,000 bales. The Egyptian crop is 
also short, the official estimate of the Alexandria 
General Produce Association being 5,500,000 cantars, 
or under, as against a growth of the previous year of 
6,755,000 cantars., An analysis of trading results 
for the twelve months ended November 30 last shows 
a loss on share capital of about 8 per cent. Home 
consumption of cotton has been seriously affected by 
the poor demand in piece goods, and the foreign 
trade in yarns, although about equal to that of 1908, 
fell behind 1907. Moreover, the prices secured by 
producers have not been remunerative if we except 
the spinners of fine counts riade from Egpytian 
cotton in the earlier part of the year when the 
price of the raw material was comparatively: low. 
The relations of labour and capital during the year 
have, on the whole, been satisfactory, but efforts 
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made to: foim an automatic scheme for regulating 
wages according to the state of trade have not been 
successful. The outlook for the new year warrants 
the expectation that there may be some improvement 
in the position before very long, the probability being 
that the India and China markets will improve, but 
1910 is not likely to see full employment at re- 
munerative rates. Oo ak 


Private Traders and Co-operators.—T he Drapers 
Chamber of Trade has decided to take an active part 
in the forthcoming elections, by raising the question 
of private trade versus co-operation. Candidates are 
to be questioned as to whether they will support an 
inquiry by a Select Committee into the conditions of 
registration under the Industrial and Provident So- 
cieties Act, with a view to placing all trading com- 
binations upon the same footing in respect to Imperial 
taxation. The answers of candidates are to be dis- 
tributed through their constituencies, and it is hoped 
to secure a sufficient number of pledges to insure the 
appointment of the desired Committee. - 


The Tin Plate Trade.—A great revival in this 
trade is visible. About 45 sheet and tin-plate mills 
are at present in course of erection, and it is note- . 
worthy that Messrs. Libby, McNeill and Libby, one. 
of the largest firms of contractors in the world for... 
preserved foods and tinned meats, have decided to 


use for the future only Welsh tin plates for the whole.. 


of their export trade, and already the first shipment 
of 1,523 cases has been forwarded from South Wales 
to Chicago. It is said to be some years since this 
company purchased any Welsh tin plates, but expe- 
rience has satisfied them that they are superior for the 
canned meat export trade to any other. It is thought 
likely that the example of the Libby Company will 
shortly be followed by other American food-canning 
houses. It is said that the American tin-plate manu- 
facturers are selling their goods in.their home market 
at £3 per ton higher than their price in the ad- 
joining Canadian market. 


- Canals and Inland Navigation.—The Fourth 
and Final Report of the Royal Commission ap- 
pointed to inquire into and report on the Canals 
and Inland Navigation of the United Kingdom is, 
on the whole, favourable to those who believe that 
the canal system of the United Kingdom might be 
usefully and largely extended, but some of the 
objections to such extension are very ably put in the 
minority report of Mr. J. C. Inglis, General Manager 
of the Great Western Railway Company. Much is 
said by the advocates of canal improvement as to the 
advantages derived by foreign countries from the 
improvement of inland waterways. But Mr. Inglis 
argues that examination of the conditions existing on 
the Continent and those in the United Kingdom 
reveals very large differences of circumstances, and 
contends that it is impossible to found a scheme of im- 
provement upon the results of foreign experience. 
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He quotes to endorse the opinion of Mr. W. H. 
Wheeler, who has pointed out that there is not the 
same necessity for communication in England by 
means of. canal water-ways that there is on the.Con- 
tinent, because every large town in England is 
situated near the coast, or at no great distance from. 
it. There is no large manufacturing town in England 
more than 80 miles in a direct line from a tidal port 
where séa-going vessels are docked. England has 
1,500 miles of coast line south of the Firth of Forth, 
and there are only 50 square miles of country to each 
mile of coast. For every mile of coast line in 
France there are 134 miles of inland country behind, 
or nearly three times as many as in England. For every 
mile of coast line in Germany, there are 384 square 
miles of country, or more than seven times as much 
as in England. Belgium has 263 square miles of 
inland country for each mile of coast. On the Con- 
tinent a vessel of small capacity, say from 100-150 
tons, isno longer regarded as the most suitable unit 
for carriage by water. Mr. Lindley’s report shows 
that there are boats operating between the Dutch 
frontier and Mainz which have a tonnage of 2,340, 
to be increased to 3,0co tons. In the United States 


there are to be 1,000, 1,500, and 2,000 ton barges, - 


but in Mr. Inglis’ opinion it is beyond the range of 
practicability to improve the water-ways of England 
up to a standard even of the 300 ton vessels adopted 
in Belgium and France. Mr. Inglis contends that if 
the State desires to develop cheaper transportation it 
would be better to do so by assisting the means of 
transportation (by railway), which are available for all 
descriptions of traffic, which can give a far more 
efficient service generally, and that cannot be done 
without, rather than by giving aid to the resuscitation 
of another means of transport (canals), which is only 
suitable for certain classes of traffic, could be taken 
advantage of qnly by.certain sections of traders located 
in particular districts, and has shown itself to be 
wholly inadequate for, and altogether unsuited to, the 
general requirements and conditions of the trading 
community in this country. — 


Earnings of Steam Shipping.—There is an in- 
teresting summary in Fair Play of the earnings of 
a number of cargo- boat companies, according to their 
last published accounts, and the results of twenty- 
two liner companies. Some of the figures apply to the 
whole of 1908, while others cover a large part of 
1909, but in every case the accounts are those which 
were published in 1909. They show that the results 
in the aggregate of the past year’s working were very 
bad—indeed, disastrous. Owing to the fall in value, 
and the decrease in the earning power of cargo- 
steamers due to the low freights, most of the cargo 
boat companies would show a heavy deficit if they 
were wound up to-day and the vessels disposed of at 
current market prices, and in many instances the 
shareholders’ capital would be found to'be lost. In 
six cargo-boat companies which are to be wound up 


the whole of the capital is gone, and four large - 
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companies have had their fleets revalued, with the 
result that they have had to. reduce their capital to 
the extent of £959,211. And with sailing ships the 
position is even worse, for not only is the capital 
gone; owing, in many. instances, to the vessels being 
owned on. the sixty-fourth basis, but. heavy calls have 
been made in. order ta meet the debts-of the boats. 
Whereas a year ago 29 out of the 76 companies. — 
reviewed passed their dividend, this year 44 have 
passed it, while 46 have not put anything aside for 
depreciation, against 27 a year ago. Turning to the 
liner companies, the table gives a list of 22 com- 
panies, which pay an average dividend of 4 per cent., 
but it must be remembered: that some of the com- 
panies ryn their vessels uninsured, or only partially 
insured, and, whilst taking the risk, reap the under- 
writers’ profits. 


OBITUARY. 


ARTHUR VENDIGAID DAVIES BERRINGTON, 
J.P., D.L.—Mr. Arthur V. D. Berrington, who 
became a member of the Society, in 1869, died at his 
residence, Pant-y-Goitre, Abergavenny, on Decem- 
A very keen angler, and 
large riparian owner, he was well-known for the pro- 


minent part he took in the protection and develop- 


ment of the salmon fisheries in England and Wales. 
In recognition of his services in this direction he was, 
in 1885, appointed Inspector of Fisheries under the 
Home Office, whence he was transierred in a similar 
capacity to the Board of Trade, afterwards becoming, 
in 1890, Assistant Secretary for the Fisheries Depart- 
ment. He held this post until his retirement, in 
1898. From 1883 to 1890 he. was chairman of 
Quarter Sessions for the county of Monmouth. In 
earlier years, Mr. Berrington was a great traveller, 
and devoted considerable study to Oriental archzeo- 
logy, particularly in following up the discoveries of 
Sir A. H. Layard, at Nineveh. He was also keenly 
interested in archeology generally, and himself con- 
ducted excavations at Usk, where he found some in- 
teresting Roman remains. His collection of anti- 
quities he presented to the Museum at Caerleon. 


GENERAL NOTES. 


THE ILLUMINATING ENGINEERING SOCIETY.— 
The next meeting of the Illuminating Engineering 
Society will .be held at the House of the Royal 
Society of Arts on January 11th, when a discussion 
on ‘Glare, its Causes and Effects,”’ will be opened 
by Dr. J. Herbert Parsons, F.R.C.S. The chair will 
be taken by the President, Prof. S. P. Thompson, 
D.Sc., F.R.S. Cards of admission may be obtained 
through members or from the hon. secretary, Mr. L. 
Gaster, 32, Victoria-street, London, S.W.. : 
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ENGLISH BEET SUGAR.—Reference was recently 
made in these Notes (November 26) to an experiment 
about to be made in Lincolnshire in the production 
of beet sugar. The Lincolnshire Beet Sugar Company, 
Limited, has now been formed ‘with: a capital’ of 
£130,000 for the purpose of erecting and equipping 
a factory near Sleaford for the manufacture of this 
sugar. It is intended that the factory shall start 
work in October of next year. It will be an interest- 
ing experiment with, given good management, fair 
chances of success. Last year the imports of sugar 
into this country were valued at £20,003,427, and of 
this immense sum £17,471,510 was paid for Conti- 
nental, that is to say, beet sugar. The beet sugar 
industry is still increasing not only on the 
Continent but in the United States; and even in 
Free Trade Holland a large factory is being erected 
for the manufacture of beet sugar. The results of 
experimental beet growing in England warrant the 
belief that at least as good a percentage of sugar 
can be got in England, and a greater weight of 
roots per acre than in Germany. The machinery to 
be put up at Sleaford will be capable of dealing with 
50,000 tons of beet in the season, and it is believed 
that the residue from the beet, after the bulk of the 
sugar has been extracted, will make an excellent food 
for stock, and be saleable at something like £5 Ios. 
per ton. In competition with the Continental pro- 
duct the English article will bein a favoured position, 
since its market will be almost at the door. If tLe 
estimates of the prospectors are anywheie near the 
mark the Lincolnshire Beet Sugar Company should be 
a paying concern, and whilst. such estimates, dealing 
with a new industry, must be accepted with con- 
siderable reserve, it is not unreasonable to hope that 
as a.commercial undertaking the company ‘witl be a 
success. If it is, the beet-sugar industry in this country 
may, before many years have passed, be an important 
one. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 
` JANUARY 19.—‘‘ The Japan-British Exhibition, 
1910.” By Count HIRoKICHI Mutsu, C.V.O., 
Imperial Japanese Government Commissioner. 


JANUARY 26.—‘‘Goldsmiths’ and Silversmiths’ 
Work.” By OMAR RAMSDEN. SIR GEORGE 
Birpwoop, K.C.I.E., C.S.I., M.D., LL.D., will 
preside. 


FEBRUARY 2 a An Improved Method of Electro- 


Plating.” By AuGusrus ROSENBERG. Prof. 
Sirvanus P. THompson, D.Sc., F.R.S., will 
preside. i 


FEBRUARY 9.—‘‘ Colour Blindness.” By FRED. 
W. EDRIDGE GREEN, M.D., F.R.C.S. 
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FEBRUARY 16.—‘“ The Lifeboat and its Work.” 
By SIR JOHN CAMERON LamB, C.B., C.M.G., 
Deputy-Chairman of the Royal National Lifeboat 
Institution. 


Dates to be hereafter announced :— 


‘‘The Prevention of Coal Dust Explosions,” 
SIR HENRY HARDINGE CUNYNGHAME, K.C.B. 

‘“ The Foundations of Stained Glass Work.” By 
NoEL HEATON, B.Sc., F.C.S. 

‘s The Port of Dover.” By ARTHUR T. WAL- 
MISLEY, M.Inst.C.E. 

“ Oxy-Acetylene Welding.” By H. S. SMITH. 

‘ The Teaching of Design.” By E. COOKE. 

‘The Public Trustee and his Work.” 
CHARLES JOHN STEWART, Public Trustee. 

« Miniatures.” By CYRIL DAVENPORT. 

“ Heating and Ventilation.” By KENNETH GRAY. 

‘¢ Printing Inks.” By C. G. ZANDER. 

“The Guildhall: the Recent Discoveries and 
Restoration.” By SYDNEY PERKS, F.R.I.B.A., 
F.S.A. 


By 


By 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


JANUARY 13.—‘‘ Art Administration in India.’” 
By E. B. HAVELL, late Principal, School of Art, and 
Keeper of the Government Art Gallery, Calcutta. 
SIR GEORGE BirpWoob, K.C.I.E., C.S.1., M.D., 
LL.D., will preside. 


FEBRUARY 17.—‘‘ The Bombay Housing Ques- 
tion.” By GEORGE OWEN W. DuNN, M.Inst.C.E., 
Chairman, Bombay City Improvement Trust,. 1904~ 
1909, and President, Bombay Municipal Corporation, 
1908-1909. The RicHT Hon. LORD SANDHURST 
G.C.S.1., G.C.1.E., will preside. 


MARCH 10.--‘‘ Indian State Forestry.” By SAINT- 
HILL EARDLEY-WILMOT, C.I.E., late Inspector- 
General of Forests. 

APRIL 21.—‘‘ The Arts and Crafts of Tibet and 
the Eastern Himalayas.’’ By J. CLAUDE WHITE, 
C.LE. 

May 26.— 
RICHARD TEMPLE, Bart., 


“The People of Burma.” 
CLE. 


By Sir 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 


~ FEBRUARY 1.—‘‘ Imperial Colonial Development.’” 
By C. REGINALD ENOCK, F.R.G.S. 

MARCH 1.—“ Fruit Production in the British. 
Empire.” By Dr. Jonn McCay, Agent-General 
for Tasmania. 

May 3.— “Commercial Expansion within the 
Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony. 
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CANTOR. LECTURES. Asiatic, 22, Albemarle-street, W., 3 p.m. Mr. 
Vincent A. Smith, “Indian Fine Art.” 
Monday evenings, at 8 o'clock :— Civil Engineers, 25, Great George-street, S.W., 8 p.m. 
i í p PR r ae i Mr. F. W. Bach, “The Design of Rolling Stock 
(4 ? 
AL AN S. CoLE, C.B., “Textile Orna- p for Smooth Rail Working on Heavy Gradients.” 
mentation.” Three Lectures. Photographic, 35, Russell-square, W.C., 8 pm. 


Mr. A. H. Blake, “ Pictorial Photography.” 
Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Mr.C. N. Petersen, ‘ Irrigation in Rela- 


LECTURE I.— JANUARY 17.—Different classes of 
textile ornamentation. Carpets with flat and piled 


surfaces ; early examples of each—The Chinese as the tion to Agriculture and Colonisation.” 
foremost inventors of cut pile materials—Great age of WEDNESDAY, | Jan. ‘12... ROYAL SOCIETY OF ARTS, 
Chinese ornamental designs—Omamental devices in. -John-street, Adelphi, W.C., 4 p.m. (Juvenile 
Chinese and Asiatic rugs and ` carpets—Egypto- . Lecture.) Prof. Harold Dixon, “ The Chemistry 
Roman and Perso-Roman (Sassanian) ornament— of Flame.” (Lecture II.) 
Mohammedan ornament considered as a result of Soe Hie ere Nay Mee ae Te 
-Chinese influence on Coptic and Sassanian ornament - x edola V by Mr. F. bee poe d, 
—Ornament in Mohammedan metal work and illumi- “ The Igneous and Associated Sedimentary Rocks 
nated MSS. and its bearings upon designs of Persian . of the Glensaul District (County Galway).’’ 2. 
„carpets (fifteenth to seventeenth century)—Carpets in _ Prof. E. W. Skeats, “ The Gneisses and Altered 
‘Europe from thirteenth century onwards—Guilds of Daa OE he Randonee ete rene 
their Relations to the Dacites and tothe Grano- 
Tapissiers in France—Savonnerie and Aubusson Diorites of the Area.” 3. Mr. H. J. Grayson 
.carpéts—Early Moorish and later Spanish rugs— “ Recent Improvements in Rock-Section Cutting 
English rugs and carpets: stimulus given to théir Apparatus.’ 
‘manufacture by Society of Arts (1758)—Italian Japan Society, 20, Hanover- -square, W., 8} p.m. 


Rev. W. Weston, “Eight Years Mountaineering 
and Exploration in the Japanese Alps.” . 


THURSDAY, JAN, 13.. ROYAL SOCIETY OF ARTS, Jobn- 
` street, Adelphi, W.C., 44 p.m. (Indian Section.) 
JUVENILE LECTURES. Mr. E. B. Havell,“ Art Administration in India.” 


London Institution, Finsbury-circus, E.C., 6 p.m. 
HAROLD B. DIXON, M.A., F.R.S., Pro- Dr. E. M. Lee, “Italian Opera Composers from 


.carpets of Pescocostanzo— Carpet designs by Morris. 


-fessor of Chemistry in the University of © Cimarosa to Rossini.” 
Manchester, “« The Chemistry of Flame.” _ Electrical Engineers, 25, Great George - street, 
§.W., 8 p.m. Prof. J. A. Ewing, “ Lord © 
LECTURE II.— JANUARY 12.— What happens Kelvin’s Work in Telegraphy and Navigation.” 
when air is mixed with gas that is burning—Davy’s Paint and Varnish Society, St. Bride’s Institute, 


Bride-lane, E.C., 8 p.m. Mr. J. Cloake, “ Grain- 


l i ts on flame—The passage of flame through 
iy cea P 8 & ing and Marbling.” 


an explosive mixture of gases—The incandescent 

“burner. l ` FRIDAY. JAN. 14...Architectural Association, 18, Tufton- 
street, S.W., 74 p.m. Mr. J. Starkie Gardner, 
‘‘ A Comparison between English and Continental 
Ironwork.” 

Malacological Society, Rumori house, W., 8p.m. 
1. Mrs. G. B. Longstaff, ‘ Note on Helix Deser- 


a ` torum.’ 2. Mr. E. A. Smith, “Description of 
MEETINGS FOR THE ENSUING WEEK. Thersttes (Giyptorhagada) Hitliert. New species 


The lecture will be illustrated by experiments. 


from Central South Australia.” 3. Mr. Henry 

“Monpbay, JAN. 10...Women’s Aerial League (at the House Suter, “ Note on Athoracophorus Schaninslandt.” 
or THE Roya. Society or Arrs, John-street, 4. Mr. G. B. Sowerby, “The Ampullaride of the 

Adelphi, W.C.), 3 p.m. (Juvenile Lecture.) Mr. Eastern Hemisphere. Descriptions of new species 

Eric S. Bruce, “ Balloons and Aeroplanes.” of Donovanta, Scuttelina, Fissurella, and 
Surveyors, 12, Great George-street, S.W., 8 p.m. Pidania.” 5.Mr. T. E. Iredale, ‘‘Marine Mol- 

1. Mr. J. Willmot, “The Housing, Town Plan- lusca from the Kermadee Islands. Notes on Poly- 

ning, &c., Act, 1909.” 2. Discussion on above clacophora, chiefly Australasian.” 6. Mr. G. K. 

paper, and on Mr. Davidge’s paper on “Town Gude, **Helicoids from New Guinea, anda De- 


Planning Systéms,’’ adjourned from the 22nd of 
November last. `` 

Geographical, Burlington-gardens, W., 8}p.m. Prof. . 
H. H. W. Pearson, ‘‘ Travels of a Naturalist in ; . - 


scription of a New Species of Papuzna.”’ 


South-West Africa.” 

Victoria Institute, United Service Institution, 

. Whitehall, S.W., 44 p.m. Professor G. F. C. CORRECTION. — Mr. W. G. Paulson Townsend 
Searle, “‘ Modern Conceptions of the Universe.” writes that the sentence in his letter, on p. 170 of the 

London Institution, Finsbury-cireus, E.C., s5p.m. Journal of December 24th, 1909, col. 1, Il. 8-10, 
Prof, I. Gollancz, “ Christmas and the Drama.” should read as follows :—‘‘ We are sure they [the 


- Tugspay, JAN. 11...Illuminating Engineering Society (at the College of Art and the Central School of Arts and 
Pore eae P OVAL DOCIRTEOE ARTS; John: Crafts] do not fear to come alongside and compare 
street, Adelphi, W.C.), 8 p.m. Discussion on ; . th i 
‘Glare: its Causes and Effects,” to be opened by their work with that from other Technical Art 


Dr. J. Herbert Parsons. Schools.”’ 
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NOTICES. 


NEXT WEEK. 


MONDAY, JANUARY 17th, 8 p.m. (Cantor 
Lecture.) ALAN S. COLE, C.B., ‘‘ Textile 
Ornamentation.’’ (Lecture I.) 

WEDNESDAY, JANUARY ioth, 8 p.m. 
(Ordinary Meeting.) COUNT . HIROKICHI 
Mutsu, C.V.O., Imperial Japanese Govern- 
ment Commissioner, ‘‘The Japan - British 
Exhibition, 1g10.’’ Lord BLYTH will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


INDIAN SECTION. 


Thursday afternoon, January 13th; SIR 
GEORGE BIRDWOOD, K.C.I.E., C.S.1., M.D., 
LL.D., in the chair. A paper on “Art 


Administration in India” was read by Mr. E.’ 


B. HAVELL, late Principal of the School of Art 
and Keeper of the Government Art Gallery, 
Calcutta. 

The paper and discussion will be published 
in a subsequent number of the Journa. 


JUVENILE LECTURE. 


On Wednesday afternoon, January 12th, Mr. 
HAROLD B. Dixon, E.R.S., Professor of 
Chemistry in the University of Manchester, 
delivered the second and final lecture of his 
course addressed to a juvenile audience on 
‘ The Chemistry of Flame.’’ 

After reminding the audience of the experi- 
ments of Boyle and Mayow, and of Priestley, 
Scheele, and Cavendish shown last week, by 
which it was demonstrated that part of the air 
—called Nitre-Air or Fire-Air—supported 
combustion, and that hydrogen united with 
this Fire-Air produced water, the lecturer re- 


peated some of the experiments of Lavoisier 
on the chemistry of oxygen, the name he gave 
to Fire-Air. He showed that the oxygen 
existed in the steam and carbonic acid pro- 
duced by burning a candle, and that it could 
be recovered again from the products of com- 
bustion. A flame was formed whenever one 
gas burnt in another: air was shown to burn 
in coal-gas just as coal-gas burns in air. 
Then Humphry Davy’s experiments on the 
structure of a candle and a gas flame were 
shown, and Faraday’s explanation of the light- 
giving part of the flame was shown not to be 
altogether correct. : 

The effect of the mixture of air and of 
oxygen with hydrogen and coal-gas, was 
demonstrated, and the nature of detonation of 
gases and explosives was illustrated. In each 
case, a certain pressure must be reached in 
the combustion, to make the mixture ‘‘ deto- 
nate.’’ Once detonation was set up it continued 
at an absolutely uniform velocity, which could’ 
be predicted from the known constituents of the 
mixture. The enormously high temperature 
of a detonating mixture was shown by making’ 
an explosive mixture play on a lanthana in- 
candescent mantle. | 

On the motion of the CHAIRMAN, a cordial 
vote of thanks was accorded to the lecturer 
for his interesting course. 


COVERS FOR JOURNAL. 


For the convenience of members wishing. 
to bind their volumes of the /ourzal, cloth 
covers will be supplied, post iree, for 1s. 6d. 
each, on application to the Secretary. 


LIST OF MEMBERS. 


The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members oa application to the Secretary. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


AERONAUTICS. 
By CHARLES CYRIL TURNER. 


Lecture IT].—Delivered December i3th, 1909. 


PART II.* 
Let us 
contrast between these machines. I need 
not dwell on the essential differences be- 
tween the biplane and the monoplane. I 
have already explained that the object 
of having more than one plane is to in- 
crease the total leading edge without having 
an unwieldy span. It is also supposed that 
two superposed planes keep better equilibrium 
than one plane. Certainly the box-kite is 
steadier in a wind than the single - surface 
kite. But in practice, M. Latham and M. 
Blériot show that they have no more difficulty 
than the biplanists in keeping equilibrium. 
Probably the difference between the mono- 
plane and the biplane in this respect.is so 
small as not to be measurable in the face of 
the large degree of essential instability common 
to both. 
There is this constructional advantage in 


the biplane. It permits of the two planes being- 


strongly stayed together. The planes have to 
be a certain distance apart, as to which pro- 
bably there remains a good deal to be done in 
the way of research and experiment. Lang- 
ley found that planes 15 inches wide and 
4 inches from front to back, when placed 4 
inches apart, did not interfere with each other, 
but when only 2 inches apart there was a 
diminution of sustaining power. 

The addition of the tail in the Voisin 
biplane necessitates additional driving power. 
Whereas the Wright machine can fly with an 
engine of 20 horse-power, the Voisin machine 
often fails to ascend with 50 horse-power. 
The necessity for this greater power entails a 
number of obvious disabilities, but these disa- 
bilities would not greatly matter if the Voisin 
machine were, indeed, completely automati- 
cally stable. It should be pointed out that 
the Voisin machines, with their box-kite tails, 
while in a high degree longitudinally stable, 
are stable laterally only in a very small degree. 
Practice has shown that pupils of the Wright 
Brothers can learn in four or five lessons, and 
in turn can teach others the art. It is wise at 

* In arranging the material for publication in the Fournal 


it has been found necessary to print Lectures III. and IV. in 
three instalments. 
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present-to suspend judgment as to the relative 


merits of rival schools of flight. The reason 
that the Wright machine ascends better is 
that it runs from a rail and does not have to 
carry into the air the heavy chassis of the 
Voisin. This is often supposed to be a 
drawback, but from one point of view it is a 
great advantage, since it enables the Wright 
machine to ascend from rough or miry ground 
on which the Voisin would be helpless. 

An attempt has been made to find a regular 
proportion between the area, weight and power 
of the various machines, and it is curious how 
different is the plane area of machines that are 
fairly equal in practice. In the following 
Table, only the approximate weight and horse- 
power are given, the exact quantities varying 
slightly in different machines, and under 
different circumstances :— 


Weight, 
Area _ with pilot. 
Horse-power. sq. ft. lbs. 

MODY seaweed oe 80 800 . 2,240 

Wright essre 25 500 . .... 1,040 

Farman .....0. . 50 e. 400 .... 1,230 

“Curtiss: s4ccexire. 30. anca 300 630 

Voisin ....-... 50 550 eee 1,250 

Antoinette...... 5O .... 400 .... 1,150 

Blériot ....... o SBS nailed. AGO opaa 1520 
Blériot (Gnome 

motor) .....-. 5O a... 50 ae 570 

Santos Dumont. 25 .... 120 400 


There is something suggestive of a regular 


relation between the power required and the 


area, and, except in the Wright, Blériot, and 
Santos Dumont machines, it works out at about 
1 h.p. to every 7 to 10 sq. feet, and for every 
25 lb. carried, and, except in the Blériot and 
Santos Dumont machines, one square foot to 2 
or 3 lbs. of weight. But as we shall see no 
definite relationship can yet be established. 

In another comparison by Major Baden- 
Powell respecting the Rheims meeting we find 
that the Antoinette monoplane is considered the 
steadiest, the Curtiss biplane is fairly steady, 
the Voisin machine is cumbersome, the Wright 
machine pitches too much but turns and man- 
ceuvres with greater ease than the others. 

How much power is required to fly at high 
speeds may be gathered from the fact that 
although Blériot crossed the Channel with a 
25 horse-power Anzani motor, and the Wright 
machine uses a 25 horse-power, most aero- 
planes have engines of 50 horse-power and 
upwards. When we think that 1 horse-power 
is at least equal to the power of ten men, we 
see that even the smallest power successfully 
used with an aeroplane represents the com- 
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bined continuous effort of two hundred men. 
It is no wonder, therefore, that the speed of 
aeroplanes is very great. 

The ease with which ascents from the 
ground can be obtained, varies with different 
machines. The Blériot among the mono- 
planes, and the Curtiss among the biplanes, 
are the best. Both of these machines have, on 
occasions, ascended after a run of 30 or 
40 yards. Perhaps the average distance run 
before leaving the ground, among the leading 
machines, is 70 or 80 yards, but often a 
machine fails to rise in 200 yards. The 
Wright machine ascends from a rail, with 


Approximate Area 
in sq. 
per horse-power. 


Wright .. .. .. 20 Wright .. .. 
Voisin .. .. .. II Cody .. .«- 
Cody.. .. .- ee IO Voisin .. 

Curtiss .. .. .. IO Farman .. .. 
Farman .. .. .. 8 Antomette .. 
Antoinette .. .. 8 Curtiss .. .. 


Blériot (with Anzani 
motor)... .. .. 6 
Santos Dumont .. 5 R, 
Blériot (with Gnome | 
motor)... .. .. 3 


motor).. .. 
Santos Dumont 


motor)... .. 


speed given to it by the release of a weight. 
In the wooden tower is a weight of over half 
a ton. From it a rope passes over a pulley 
in the top, down the tower, under a pulley at 
the base, along the ground, to a pulley at the 
far end of the rail and back towards the 
carriage, to which it can be attached when the 
weight has been hoisted to the top of the 
tower. To make a flight, the pilot starts 
the engine, and releases the catch. Ina few 
yards, the machine has attained sufficient 
speed to lift, but it is kept down by depressing 
the elevator. On reaching the end of the 
rail it is shot from the carriage, and the 
elevator being raised, it rises into the air. 

The Wright and Blériot aeroplanes alter 
elevation in opposite ways. In the former, the 
elevator is in the front, in the Blériot it is at 
the tail. It is very interesting to watch the 
manceuvres by which a Blériot machine leaves 
the ground. As it gathers speed, the elevat- 
ing plane at the rear is depressed. This 


gives the tail lifting power, and it is soon off © 


the ground, the wheel running free, and the 
machine careering along on its pair of front 
wheels. The speed increases, and the pilot 
reduces the angle of the rear elevating planes, 
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per horse-power. 


. Blériot (with Aizan 
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with the result that this brings the tail of -the 
machine down again. As he does this, the 
front wheels leave the ground, and the rear 
wheel leaves the ground the instant after. 
Some pilots rise at a much steeper angle than 
others. 

In the case of the Wright machine, if the 
motor stops in the air, the machine should 
glide down to a spot within a radius of seven 
times the altitude. It can safely land at as 
high a speed as 40 miles an hour, because the 
point where the support of the air gives way 
to the support through the skids is barely 
perceptible. Both the Farman and Antoinette 


Approximate Weight 
in in lbs. 
per sq.ft. 


.. 41} Blériot (with Gnome 
motor)... .. .. 38 
28 Blériot (with Anzani 
motor) .. .. 3°5 
25 Santos Dumont 3°3 
244 Farman .. .. ee 307 
23. Cody .. “a ay 288 
2I Antoinette: .. 2°8 
Curtiss .. 2°1 
ve 2I Wright .. 2°08 
.. 16 - g4 


Blériot (with Gnome 


oe Ig 


machines have descended safely from a height 
of over 600 feet, with engine' stopped. I 
mention these as examples. It is not neces- 
sary to deal with every machine from this point 
of view. Nor is there time to do so. © | 
There is a certain speed at which a’machine 
will support itself, and travel from one point to 
another most economically. To improve the 
speed, without increasing the power or alter- 
ing the weight, the head resistance must be 
diminished, or the design of the planes im- 
proved, and the inclination reduced. | 
An aeroplane must travel at a certain speed 
to support itself at all. To enable it to rise toa 
higher altitude the power must be increased. 
There is, of course, a margin of variability. 
But beyond this margin, merely to point the 
elevating rudder at an increased angle is in- 
sufficient. You can obtain ascensional power 
at the expense of speed, but there is a point 
below which the speed must not be reduced. 
There is, as we have seen, a natural speed 
for an aeroplane, and this natural speed is 
only elastic within limits. The greatest varia- 
tion on one machine that I have seen was by 
M. Delagrange at Doncaster. With a cross- 
Channel Blériot to which he had attached a 
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50 horse-power Gnome motor, flying with the 
wind, he flew at a rate of 40 miles per 
hour. On the very next day, in a dead 
calm, with the same machine, he flew at 
the rate of 50 miles an hour. The differ- 
ence, which was equivalent to 20 per cent., 
was due to the fact that he was getting more 
work out of the motor. Onthe same type of 
machine, with a 25 horse-power Anzani motor, 
the best speed was only about 33 miles per 
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signs, the leading edge remains rigid, the 
plane is quite flexible and the rear edge 
can be let forward or pulled back by the 
tightening or slackening of cords, so that the 
width of the plane is either narrow or broad. 
When narrow for high speed, the pressure of 
the air bulges the plane to an increased curve. 

I remember watching some swallows a few 
weeks ago trying to get over the crest of a hill 
in Kent against a stiff breeze. I suppose the 


20. 


tol moe 


THE CHAUVIERE MONOPLANE. 


An attempt to embody the principle of the variable lifting surface. The plane has a rigid leading edge but 
is itself simply a sail. In flight the pressure of air underneath gives it a camber. The rear edge can be 
slackened and tightened at will to suit different speeds, the sides alternately or in unison. 


hour. M. Delagrange told me he could vary 
the speed 30 per cent. Another iustance of 
driving a flying machine with increased power 
has been provided by M. Santos Dumont, who 
put a 40 horse-power motor to his little mono- 
plane—which gives about 300 per cent. more 
than the usual proportion of power to lifting area. 

Now to obtain great variability of speed we 
shall have to have lifting surfaces that can be 
enlarged and diminished at will, and corre- 
spond with different engine power. 

The most scientific attempt to obtain the 
variable plane area is on the Chauviére 
monoplane, in which, while, in present de- 


wind was something like forty miles per hour. 
It was easy to lean up against it. Well, I 
watched the swallows try again and again to 
fly over the crest of the hill into the teeth of 
‘tthe wind. They could not manage it. Re- 
peatedly they literally threw themselves into 
the wind with wings bent back, presenting an 
acutely-angled leading edge. That they did 
not succeed was because of the wind’s great 
power, but their action provided a little lesson 
in aeronautics. They were reducing plane 
area and, therefore, resistance for high speed. 
It was curious to observe that they did not 
appear to understand their rebuff, and one 
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after another would, after one failure, try again 
a few yards farther along the hill as if they 
expected the wind to be less violent there. 
Perhaps they were engaged in some sort of 
competition or trial of strength. I could not 
help thinking of M. Blériot’s cross-Channel 
flight. You remember how he failed at first 
to effect a landing, and flew along the 
coast trying to locate his position, and 
to get over the cliffs—one of the most strik- 
ing incidents in the march of aeronautical, or 
of any science. I feel pretty sure that Blériot 
longed then for an aeroplane with adjustable 
wing area, and a big range of engine power. 


Lecture IV.—Delivered December 20, 1909. 
PART I. 
We have now otsidersd most of the details 


connected with the various branches of aero- 
_nautics, but before continuing our speculations 


with regard to the future, a word or two more | 


on the subject of motors and propellers will be 
necessary. It is only the broader considera- 
tions, however, that I shall be able to touch 
upon. I cannot go into the question techni- 
cally, but Professor Watson is going to give 
four lectures here on the petrol motor in 
February. 

We have already seen in taking the principal 
aeroplanes it is possible to work out a rough 
proportion of hotse-power to plane area and 
weight carried—that in a number of machines 
the proportion is roughly 1 horse-power to 9 
square feet of area and 1 horse-power to 25 Ib. 
lifted. There are, however; so many exceptions 
to this rule, and 'the horse-power of motors is 
such a misleading nomination, that it is not 
possible to draw any very definite conclusions 
at present. The greatest discrepancies are 
provided by the. Santos Dumont monoplane 


with 1 horse.powér to 5 square feet of-area and - 


16 1b. weight, and the Blériot cross-Channel 
type, which I have seen fly with a 25 horse- 
power Anzani and a 50 horse-power Gnome ; 
in the former case 1 horse-power to 6 square 
feet and 21 1b. in the latter 1 horse-power to 3 
square feet and 11$1b. ` 

As to the type of motor which gives the best 
results, the advantage appears to lie with the 
motor of many cylinders on the score of trust- 
worthiness, but the failure of even one cylinder 
in eight to do its work properly means such a 
reduction of propeller thrust that it is doubtful 
if sufficient reason exists for dividing up a 
given power between more cylinders than three. 
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The engines used in flying’ machines are 
little more than motor-car engines improved in 
certain respects, yet not so efficient in others. 
They are less efficient because they have such 
extremely small cylinders, the rotation is so 
rapid, and the cooling contrivances so imper- 
fect that the engine tends to become heated, 
and lose its power. This is on account of the 
high temperature of the cylinder, piston, and 
air-inlet. The heat expands the air as it 
enters, so that the weight of air in the 
cylinders is réduced. 

Very rapidly, however, the motor is being 
improved while, in certain new types, the 
divergence from the ordinary motor-car engine 
is very marked.. For instance, the Gnome 
motor is a revolution from previous engines. 
On the other hand, the possibility of using 
the ordinary automobile motor for flight has 
been demonstrated on more than one occasion. 
M. Fournier put an Itala motor into his Voisin 
biplane with quite successful results. 

Here are a few particulars of some well- 
known aero-motors. 

The motor designed and used by Messrs. 
Wilbur and Orville Wright is very little different 
from the usual motor-car engine. It is water- 
cooled and has four cylinders of 4'4 inch bore 
and 3°g inch stroke, fitted with separate water 
jackets and mounted in an aluminium crank 
case. A distinctive feature about the engine 
is that there is no carburetter, the petrol being .- 
supplied by direct injection by means of a 
pump on the right-hand side of the engine. 
The radiator consists of a series of flat copper 
tubes attached to one of the stanchions of the 
aeroplane. | ; 

Air cooling and water cooling have each its 
advocates. When air is used for cooling an 
engine it must be forced over the cylinder heads 
with a certain velocity before it is of any use, 
Water cooling, on 
the other-hand, means a considerable increase 
in the weight ot the engine, as the combustion 
chamber must have a double wall, with piping 
for the flow and return, while a radiator and 
reservoir are also required. In effect, an air- 
cooled engine rarely gives as much power 
during continuous running as a water-cooled 
engine, yet the latter type has the drawback of 
increased weight. : 

The Wolseley motor shown in Fig. 21 
attached to a Voisin biplane, is of the eight- 
cylinder V type, with 95 mm. bore and 125 mm. 
stroke, developing 50 horse-power; the engine 
weighs 340 lbs., this figure being inclusive of 
fly-wheel, ignition, all pipes, &c. Cooling is 


222 


by water. There are many lighter engines, 
but other and more important qualities than 
lightness have been the object of the designers. 
Sheet aluminium is employed for the water 
jackets, which are screwed to the cylinder 
castings, a method of construction which 
allows the thickness of the metal to be uni- 
form, and offers advantages in the matter of 
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The usual Antoinette engine is 50 horse-power, 
has eight cylinders, and is water-cooled. Its 
weight is about 180 lbs. The cylinders are 
set in rows of four, V fashion. Engines of 
sixteen and thirty-two cylinders are also made. 

The cylinders are of steel, in one piece, with 
their heads and valve pockets, and are a mar- 
vellous piece of machining, the saving of 


THE WOLSELEY MOTOR ON A VOISIN BIPLANE. 


cooling. Lubrication is on the forced-feed 
system from a gear-wheel pump. One of the 
good features of this engine is that the posi- 
tion of the carburetter, which is above the 
centre and between the two rows of cylinders, 
ensures systematic induction, the distribution 
of gas to the cylinders being uniform. 

The Antoinette engine is rapidly coming 
into favour. Its achievements at Rheims in 
M. Latham’s monoplane surprised many critics 
who had begun to doubt whether any extremely 
light engine would prove sufficiently reliable. 


weight effected by this system being very great. 
One of the features of the Antoinette is the 
absence of the carburetter, the petrol being 
pumped direct into the ignition chamber. The 
saving of weight by direct ignition is really 
not very great, for in place of the carburetter 
there must be a pump, pipes, and distributers ; 
but it is supposed to be the more reliable 
method. 

The demand for lightness led to multiple- 
cylinder engines, with the cylinders radiating 
from a central circular crank case, and the 
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pistons all connected up to one point. The 
number of the cylinders in this type of machine 
is always odd, and nearly always seven, a 
number which enables the explosions to be 
obtained at equal distances. The R.E.P. is 
a semi-radial engine, that is to say, the 
cylinders project from the upper part of the 
crank chamber only, although each is still 
radial to the axis of the crank shaft. There 
are two models, both of which have the same 
cylinder dimensions, with five and seven 


FIG. 
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own fan. A fly-wheel is also dispensed with as 


the rotating cylinders give sufficient weight to 


ensure regular running with a total absence of 
vibration. The bore is 1rọ millimetres, and 
the stroke 120 millimetres. The engine gives 
1,200 revolutions per minute. The weight, 
including the fittings, is about 105 lbs. 

The Anzani motor achieved sudden fame in 
the machine with which M. Blériot crossed the 
channel. The usual type is a three-cylinder 
air-cooled engine of 25 horse-power weighing 


22. 


THE GNOME MOTOR. 


Delagrange’s Blériot Monoplane with the Gnome Motor. 


This is the machine on which Delagrange was 


killed on January 3rd. 


cylinders respectively. The seven - cylinder 
R.E.P. engine has a bore of 3'3 in., and a 
stroke of 3°5 in. It gives 30 horse-power at 
1,500 revolutions per minute, and weighs 
115 lbs. 

The long distance flights of Mr. Farman, 
M. Sommer, and M. Paulham have called 
attention to the efficiency of the 50 horse- 
power Gnome engine. This is air-cooled, and 
in it the weight has been reduced by fixing the 
crank shaft and making the seven cylinders 
revolve round it. In this way the cylinders are 
sufficiently cooled in their rapid passage 
through the air to obviate the necessity for the 
use of a fan. Indeed the cylinders form their 


132 lbs. The advantage of the Anzani system, 
it is claimed, is that the number of cylinders is 
sufficient to ensure regular running; at the 
same time their small number makes for 
efficiency. 

In evolving the aero-motor it is probable 
that most designers have paid too mucn regard 
to lightness, and not enough to the need for 
automaticity. In flight, a motor does not get 
the personal attention that the automobile 
engine receives. It lacks the ‘‘ nursing ” that 
is usually devoted to road motors, and there- 
fore it must be designed to be able to take care 
of itself; and in the nature of things this is more 
difficult in aerial matters than in terrestrial. 
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The motor-car engine rests on a far more 


solid bed than the aeroplane engine, and the 
mechanical ‘difficulties are consequently far 
greater in the latter. But a few years ago it 
would have been considered impossible to 
devise an engine which would run for long 
periods at high speed on the uneven surface of 
the roads; and just as that has been accom- 
plished, and the modern automobile engine has 
been made to surmount difficulties. formerly 
considered insuperable, so, we may feel sure, 
the ideal aero engine will yet be made. Already 
we have one or two capable at times of running 
for over two hours in flight, and then only fail- 
ing through lack of petrol. 
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atmospheric pressures with the proper mixtures. 
And the need for this is all ‘the greater when 
we ‘bear in mind the fact that in the -more 
altitudes 
heither the lifting power of the planés nor 
the efficiency of the a iS SO ER aś 
near sea level. i 

The 1,300 feet reached by the Comte de 
Lambert in his Wright machine over Paris, 
was an altitude that evidently did not greatly 
affect the efficiency of -his engine, nor did 
M. Paulham’s 1,800 feet, and it is possible 
that the real difficulty would not begin at a 
lower altitude than 4,000 or 5,000 feet. 

The necessity for getting the best work out 


' COMPARATIVE TABLE OF LEADING AERO-MOTORS. 


Motor. | Horse-power. : ea 
Wricht escssedstics 25 4 
Wolseley cseneudax ` 50 8 
Greet ci hvecevesecee 30-35 4 
Antoinette .......... | 50 . 4 
REP- meitre 30 7 
Renault ............ 55 8 
ENV deroa 50 8 
Gnome ... ......... 50 7 
ANZA. piasatengadss 25. 3 
SIMMS po ew itore | 50 6 
Vivinus .. ..... a 50 4 
Gobron ............ | 55 8 
Curtiss,,...... 0.0... | 25 4 
Itala: oered edena 50 8 


Cooling system. Ignition. 


amsema 


water high tension magneto. 
water = do. ` 
water do. 
_ water acc. 
air high tension magneto. 
air mag. 
water do. 
air do. 
air acc. 
water mag. 
water high tension magneto. 
water mag. 
alr acc. 
water acc. 


No existing motor has been properly tested. 
at very high or rapidly changing altitudes in 
flight, except on dirigible balloons where they 
can get personal attention, and there can be 
no doubt that none of them would work reli- 
ably at the low atmospheric pressure existing 
at an altitude of a few thousand feet. The 
efficiency of the motor depends on the quality 
of the explosive mixture drawn into the 
cylinders. Any increase or decrease of the 
weight of the charge affects the output of 
power. Atmospheric pressure at sea level is 
about 15 lb. per square inch. At 10,000 feet it 
is only 101b. Obviously to work at this reduced 
pressure the carburetter. would need adjust- 
ment. . 

Further, if aeroplanes are to be capable of 
attaining high altitudes—say more than 4,000 
feet—we must have some contrivance capable 
of supplying the cylinders under varying 


of the motor is seen when it is realised that 
a small percentage drop in propeller speed 
means more than a proportionate decline of 
power. Thus, if the engine, through misfiring 
in one cylinder or other cause, should drop in 
speed even 5 per cent., it would mean some 10 
per cent. reduction in pull. ; 

Most monoplanes have high- speed screws, 
but the Blériot’s, when driven by the Anzani 
motor, revolves at only 500 per minute. With 
the 50 horse-power Gnome the ‘screw revolves 
at 1,100, the whole of the motor PESvONINE 
with it. 

I regard M. Delagrange’ S cen at 
Doncaster with the Gnome motor on the small 
Blériot monoplane as of great interest. It is 
said that the single propeller exerts a gyro- 
scopic effect, tending to make the machine 
wheel constantly in one direction. If'so, the 
monoplanists apparently unconsciously over- 
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come this tendency with the rudder. When the 
Gnome motor was attached to the little Blériot, 
its great weight revolving with the propeller, it 
was fully expected that there would be diffi- 
culties. M. Delagrange, however, steered 
round the course three times with perfect com- 
posure, although tearing along at 50 miles per 
hour. 

For monoplanes the position of the screw 1s 
nearly always in front, and itis certain that its 
action interferes not only with the comfort of 
the aviator but also to some extent with the 
efficiency of the plane, for, in its usual position 
just in front of the centre, it causes an inter- 
ruption of the leading edge. Some mono- 
planists are seeking to obviate this draw- 
back by placing the engine, pilot’s seat, and 
propeller below the plane. Santos Dumont’s 
‘‘ Demoiselle’? is an instance. The latest 
Blériot is another. Mr. Weiss places his pro- 
pellers near the rear edge of the plane, and 
M. Chauviére has two propellers far back 
towards the tail of his machine. M. Sommer 
at Doncaster expressed his approval of this, 
and said he thought it was superior to ordinary 
monoplane practice. M. Sommeris a biplanist, 
of course, and on his machine, the Farman, 
the propeller is at the back of the main planes. 


(Zo be continued.) 


[(CORRECTION.—In the second lecture, delivered on 
December 6th and published in the Yournal of 
December 31st, the ‘speed of the Renard and Krebs 
dirigible balloon (page 174, col. 2, line 12) should 
have been given as 14 instead of 7} miles per hour.] 


THE DETECTORPHONE. 


` In 1906 Mr. J. B. Millet read a paper before the 
Society on ‘‘Submarine Signalling by means of 
Sound.’’* In it he described an apparatus which has 
since come into extended use for enabling ships to 
locate their position in a fog by ascertaining the 
direction of sounds received from a submarine bell. 
This direction and the consequent position of the bell 
are fixed by comparing the relative intensity of the 
sound as received on either side of the ship. This 
required a fixed apparatus, practically a microphone, 
on the port and starboard sides leading to a receiver 
with telephones fitted to the observer’s ears. Mr. 
Millet has lately brought out, and patented in 
the United States, a new form of apparatus intended 
principally for small vessels, in which a single port- 
able apparatus is employed, the observer carrying it 
to one side or other of the vessel, and placing it 
against the hull. The signals to be heard are, there- 


* Vol. liv., p. 642. 
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fore, observed in succession, and the observer makes 
a determination of the direction of the source of 
sound by comparing the intensities on the port or 
starboard sides. It is, said ‘that in’ practice this 
does not impair the efficiency of the apparatus, 
which of course is of a simpler nature, and much 
cheaper, than the original device. 

The apparatus has also been supplied to the loca- 
tion of noises in machinery. It is familiar to all 
engineers that defects in engines or machines are 
often indicated by knocking, or- other sounds, the 
locality of which cannot be detected without a great 
deal of trouble, and often not without taking the 
machine to pieces. Mr. Millet claims that by his 
device he is able to locate such sounds rapidly and 
easily, and assuming that to be the case, the inven- 
tion ought to be one of considerable utility. From 
the descriptions in the American. papers, it appears 
that the instrument, which is likened to a ‘‘me- 
chanical stethoscope,” consists of a solid rod, the 
point of which is applied to the place where the 
sound appéars to be venerated, while the other end 
is fitted with a suitable telephonic apparatus. 


THE LEATHERSELLERS’ COMPANY’S 
TECHNICAL COLLEGE. 


Since 1895 the Leathersellers’ Company of the City 
of London have, in conjunction with the London 
County Council and the Borough Polytechnic Insti- 
tute, carried on a technical school of leather manu- 
facture at Herold’s Institute, Bermondsey. 

During the fifteen years of its existence some two 
hundred day students, from thirteen countries of the 
world, and close upon one thousand evening students, 
have gone through a technical training. It has, how- 
ever, long been realised that the Institute was never 
adequate to give a thorough practical and technical 
training, and the Court of the Leathersellers’ Company 
therefore decided to build and equip a new college for 
this purpose, fitted with every modern appliance. 

The College, which was opened in October last‘ 
has been erected on land formerly part of that well- 
known tannery where the famous Bacon’s butts were 
manufactured, and has a frontage to Tower Bridge- 
road, and backing on to Tanner-street, Bermondsey. 

' It is the intention of the Leathersellers’ Company 
to carry on the work commenced at Herold’s Insti- 
tute, but brought up to modern requirements. 

The course of instruction will be considerably 
enlarged, departments added to teach the principles 
of fellmongering of wool skins, fur dressing, bac- 
teriology, and microscopy in connection with leather 
manufacture, while research work in connection with 
the industry will not be neglected. 

The equipment comprises a general laboratory, 
capable of- accommodating forty students, with an 
adjoining balance room, a research laboratory for ten 
students, also a bacteriological laboratory and a 
special room for’ microscopy and micro-photographic 
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work, a large museum replete with samples of tanning 
materials from all parts of the world, and leather “and 
skins showing the imperfections due to faulty manipu- 
lation in tanning or prior thereto, brought about by 
peculiar growth, breeding,’ atid other causes. It is 
the intention of the Court of the Company to make 
this museum a special feature of the college, in order 
that members of the leather trade from all parts 
of the world may look upon it as a permanent 
exhibition of all matters of interest in connection with 
the leather and allied. trades—a National Leather 
Trades Museum, where they may visit for the purpose 
of studying any-special problem or defect in leather 
manufacture. A lecture theatre, providing accommo- 
dation for one hundred students, is fitted with an ex- 
perimental lecture table and a -new electroscope 
projector, by means of which it will be possible 
to project on to a screen a view of any specimen 
of leather, thereby enabling illustration of grain 


defects, flaws, or other special features of the sample 


to be made without the’ necessity of photographic 
reproduction. 

On the ground floor are situated two large experi- 
mental tanneries. The dye house adjoining is fitted 
with dye trays, paddles, and tumblers, to deal with 
the dyeing and finishing of the product of the tan- 
néries, and also for the- redressing and dyeing of 
foreign tanned skins. Adjoining the dye house is the 
machine room, containing all the necessary machines 
for scouring, glazing, rolling, and currying any kind 
of leather. The whole plant is driven by three 
powerful electric motors. In the basement is the 
boiler to supply the steam for the vats and hot water 
for the dye house, also the heating apparatus for the 
building; while on the second floor two spacious 
drying rooms have been erected for the drying and 
stoving of the finished leather, and a curriers’ shop 
for the practical demonstration of the currying of 
all classes of leather. . Leading from the entrance 
hall are the office, library, and reading room, the 
library containing most of the books dealing with 
the leather and allied industries, as well as the 
standard works on chemistry, &c. 

_ The whole space occupied by the buildings, tannery, 
and lime yard is some 40,0co square feet. 

The curriculum consists of a ‘two years’ course, 
suitably divided into three sections to suit either 
heavy leather or light leather tanners, or those who 
only dress and finish tanned leather. Each student 
before entering the college is expected to possess 
some knowledge of the elementary principles of 
chemistry and physics, and some practical knowledge 
of his trade, so that he is able at once to take full 
advantage of the lectures and demonstrations, as well 
as of the practical work. | 

With this finely-equipped technical college, and 
the department of leather industries in the University 
of Leeds, of which a short account appeared in the 
Journal of November 12th, 1909, England now offers 
facilities for the study of all branches of leather 
manufacture which are surpassed in no other country. 
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ARTS AND CRAFTS. 


THE ARTS AND CRAFTS EXHIBITION AT THE 
New GALLERY. 
First Notice. . 

Before the ninth exhibition of the Arts and 
Crafts Exhibition Society (now in progress at 
the New Gallery) was opened, there seemed to 
be a feeling afloat that the society had by this 
time done its work, and that there could be very 
little in the approaching show to distinguish it at all 
clearly from numerous other exhibitions where craft 
work is shown. There have been complaints, some 
of them reasonable enough, about the constitution of 
the society, the attitude of the majority of the 
members towards manufacturers, and so forth; but 
on this occasion the prognostications of the croakers 
have not been justified. The exhibition which opened 
last Saturday may leave something to be desired, but 
it is not only considerably better than the last ex- 
hibition held at the Grafton Gallery, early in 
1906, but so far ahead of recent smaller and private 
shows as to leave no room for comparison. The 
cartoons form a really striking feature, and there is 
admirable work in most of the handicrafts, notably in 
silversmiths’ work, jewellery, bookbinding, script, 
illumination, embroidery, and furniture, as well as in 
glass and pottery. There has been a really wonderful 
growth in technical skill and accomplishment in some 
of the branches of workmanship, and in the exhibits as 
a whole there is extraordinarily little of the amateurish 
work which in former years has sometimes been much 
too prominent. 

Tapestry, Embroidery, Printed and Woven Fabrics. 
—Tapestry is more largely represented than has been 
the case at recent exhibitions. Mr. Heywood Sumner’s 
panel, * The Chase,” is hardly seen to full advantage 
so far above the eye level. Mr. Byam Shaw’s ‘‘ The 
Blindfolding of Truth,’’ stands the test of being 
placed so high, in some respects rather better, but 
the large, nearly nude, figure of Truth in the centre 
of the picture forms a somewhat unpleasant patch of 
staring light colour. Mr. Dearle’s portière (consisting 
of a conventional tree and birds with a broad orna- 
mental border) is pleasing both in design and colour. 
Mr. Fredrick Vigers’s ‘“ Apollo and Daphne ” looks 
at first sight as if it were tapestry, but proves, on 
further examination, to be tent-stitch embroidery. 
This is a method of executing figure work which was 
employed some time ago in Germany, and was there 
called tapestry, though, of course, it is nothing of the 
kind. 

There is a very large show of embroidery, of which 
the workmanship is, on the whole, quite unusually 
good, but, with the exception of the large vine frontal 
shown by Messrs. Morris and Co., and a few smaller 
pieces of work scattered about the gallery, the needle- 
work belongs very much to one school of execution 
and design. Work on a very large scale, legitimately 
coarse work, and appliqué, are for the most part 
conspicuous by their absence. Perhaps the most 
striking, as well as the most satisfactory, piece of 
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embroidery is Miss Elaine Lessore’s cover. The work, 
which forms a circular medallion on a rectangular 
piece of stuff, is in a variety of colours, amongst which 
green rather predominates, on a dark blue ground, 
and- the effect as’ regards both colour and désign is 
all that could be desired. Mrs. Christie exhibits, 
amongst other things, skilfully worked specimens of 
some of the designs illustrated in ‘‘ Embroidery.” 
Besides good workmanship, there are some beautiful 
pearly effects in the background of Miss Una Taylor’s 
panel in the west room, and the screen exhibited by 
Miss Annie Garnett, representing a hedge of lupins 
of all shades of blue on a contrasting ground, isa 
beautiful piece of qlour. Miss Tann’s little fritillary 
border, again, is very happy in colour, whilst the 
rendering of the flowers is peculiarly tasteful. The 
design of Miss Elsa Bark’s chasuble, worked inred on 
white linen, though simple, is very satisfactory. Miss 
Houston exhibits a green velveteen dress, made on 
her own principles, and embroidered very daintily 
round the. neck. There are quite a number of chil- 
dren’s frocks, embroidered dresses, and so forth, some 
of them very attractive and pretty, but in a good 
many instances the needlework is considerably finer 
than it need be; an equally good effect could have 
been obtained with less work, and the exhibitor would 
have been able to put a price on her exhibit which 
would encourage buyers instead of repelling them. 
Fine work is, of course, a very right thing, but 
coarser work does not by any manner of means spell, 
of necessity, bad workmanship; and, judiciously 
handled, whether in dress ornamentation or domestic 
decoration, it may be more than satisfactory. 

The show of woven and printed fabrics and textile 
designs is small. Mr. Alfred Carpenter exhibits 
some pretty little sketch designs as well as a piece of 
printed: cotton-executed under the direction of Messrs. 
Turnbull and Stockdale. Mr. Joseph Doran shows 
some block printed cretonnes produced by Messrs. 
Wardle and Co. Mr. Reginald Warner’s panel of 
woven stuff in which crewel and silk are introduced 
by means of extra shuttles, is interesting as showing 
how near the loom can go to producing effects gene- 
rally regarded as belonging to embroidery. The 
examples of hand-woven material have mostly been 
used as drapery. It is easy to see that this arrange- 
ment may have been of great help to the hanging 
committee, but it must be most exasperating to the 
exhibitors.. Some of the fabrics, notably the little 
pair of shot purple curtains by Miss Charlotte Brown, 
are really beautiful in colour. 

Script, Illumination, Printing and Bookbinding. 
—The greater part of the South-room is devoted to 
script, illumination, book illustration, book - bind- 
ing, &c.—to those crafts, in short, which are more or 
less connected with the production of manuscript and 
printed books—and it forms a very satisfactory and 
very homogeneous little collection. The exhibition 
of 1906 was stronger, perhaps, in script and illumina- 
tion than in any other direction, but the show this 
“ year is certainly better. Maybe there is no percep- 
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tible advance in the best work, but the level reached 
by the exhibits, as a whole, is undoubtedly higher. 
The most interesting piece of writing is Mr. Graily 
Hewitt’s manuscript copy in gold of Mr. Selwyn 
Image’s Address to the Art Workers’ Guild delivered 
in 1909—whilst the inscription in large white letters 
with gold scrollwork on a deep blue ground by the 
same artist and Mrs. Louise Powell is an extremely 
fresh and strong bit of work. This last is in great 
contrast to Mrs. Powell’s decorations to ‘‘ The 
Eve of St. Agnes,’’ which, delicate as they are in 
treatment and in colour, are a good deal more sketchy 
than one expects work of this kind to be. Mrs. 
Florence Kingsford Cockerel] sends two examples of 
her charmingly delicate illumination; they are, of 
course, both of them exquisitely executed, and the 
omamentation- of Aken-Aten’s Hymn to the Sun 
forms a wonderfully beautiful and satisfactory piece of 
decoration. There are five examples of Miss Jessie 
Bayes’s work—which are very elaborate and quite 
effective, and Mr. Allan F. Vigers is represented by 
illuminations to various printed and manuscript books, 
all of them very vigorous in design and treatment. 

Amongst the printed books, those shown by Mr. 
Cobden-Sanderson are remarkable for a certain fresh- 
ness about the setting up, as well as in the design of 
the initial letters. The Chiswick Press sends some 
very good work, and some of the books exhibited by 
the Essex House Press, the Arden Press, and the 
London County Council Central School are decidedly 
interesting. 

The bookbinding, though quite good, is not, as a 
whole, very remarkable. Miss Katharine Adams 
exhibits several bound volumes which it would be a 
pleasure to possess, Mr. Alfred de Sauty and Mr. A. 
A. Turbayne are well represented, and Mr. Henry 
Blaauw shows some.small books very simply, but very 
satisfactorily ornamented with lines presumably run 
with a wheel. 


furniture.— Furniture forms no inconsiderable part 
of the show, and is exhibited in the North room. It 
is, for the most part, restrained. simple, and tasteful, 
without that clumsiness which characterised so much 
of the earlier output of the artist-craftsman. There 
is, however, an elaborately carved and painted bed- 
stead which causes one to wonder how it ever came 
to be accepted, and to pity the unfortunate mortal 
who, doomed to sleep in it, must some day, unwarily, 
put his hand on some portion of its spiky surface. 
The most notable features about the majority of the 
exhibits in this section are the care taken in the 
selection and arrangement of the wood employed— 
so that the markings help to decorate and beautify 
the furniture—and the general flatness and absence 
of mouldings in such things as cupboards, wardrobes, 
and the like where some years age they would have 
been freely and unhesitatingly employed. Amongst 
the more important pieces may be mentioned Mr. 
Minihane’s satinwood and sycamore’ Wardrobe, in 
which beautiful use is made of the markings of the 
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wood, Mr. W. A. S. Benson’s inlaid rosewood 
cabinet, with metal mountings, which is pleasing 
both in form and colour, and Mr. Ambrose Heal’s 
somewhat severe, but quite satisfactory, inlaid oak 
wardrobe. Mr. Ernest W. Gimson sends a number 
of objects, amongst which the folding table in Eng- 
lish walnut is distinguished by its simplicity and 
workmanlikeness. The little painted ebony cabinet, 
which the same artist exhibits in conjunction with 
Mrs. Louise Powell, is an extremely perfect little 
piece of work —daintily painted with floral decorations 
which harmonise in colour with the dark ground of 
the wood without being in the least dull or dingy. 
The various pieces of painted white bedroom furniture, 
adorned with floral ornamentations in fresh bright 
colours, are, of course, examples of what can be done 
for a moderate price—and it would be unfair to 
compare them with Mr. Gimson and Mrs. Powell’s 
cabinet—but, take them for what they are, they can 
hardly be called altogether satisfactory. 


NOTES ON BOOKS. 


HANDBOOK OF MARKS ON POTTERY AND PORCE- 
LAIN. By W. Burton and R. L. Hobson. 
London: Macmillan and Co., Ltd. 7s. 6d. net. 


This book gives a list, presumably fairly complete, 
of ‘‘ authentic and indisputable marks of the pottery 
and porcelain of the best ‘collectors’’ periods.” 
There is a very short introduction. The marks are 
arranged geographically, that is ‘to say, under the 
different countries, and preceding each set of marks 
is a short introductory note, which gives in a very 
condensed, but useful, form a historical account of 
the pottery of each country. There are several in- 
dexes, which, as far as their value can be estimated 
by testing, seem to provide a very ready and sufficient 
means of reference. 


JEWELLERY ENAMELLING. London: “The Art 
Craitsman.’’ 6d. net. 

The articles which make up this interesting and 
useful little volume originally appeared in Tke Art 
Craftsman, and they should find a welcome in this 
form because, although there are plenty of large and 
costly treatises on this subject, there has hitherto 
been no easily obtainable and inexpensive handbook 
for those who require information on practical pro- 
cesses. The instructions are written by one who has 
had many years’ experience as a worker, and are set 
forth with great simplicity and clearness. The book 
is an excellent primer of the art of enamelling. 


MANUSCRIPT AND INSCRIPTION LETTERS. By 
Edward Johnston. London: John Hogg. 3s. 6d. 
net. 
This book consists or sixteen plates illustrating 

letterings in different styles. It is intended as a 

working supplement to the author’s handbook on 

‘‘ Writing and Illuminating, and Lettering,” but 

the plates form a complete scheme in themselves, 
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and should prove useful to craftsmen and designers. 
Some of the plates contain brief notes on the de- 
velopment and construction of the letters illustrated. 


GENERAL NOTES. 


THE IRON AND STEEL INSTITUTE.—The annual 
general meeting of the Iron and Steel Institute will 
be held at the Institution of Civil Engineers, Great 
George-street, London, S.W., on Wednesday and 
Thursday, May 4th and sth, r910. The International 
Congress of Mining, Metallurgy, Applied Mechanics, 
and Practical Geology will take place at Diisseldorf, 
in the last week of June, 1910. 


LECTURES ON A‘STHETICS.—A course of sixteen 
lectures on ‘‘Modern General A‘sthetics’’ will be 
given by Mr. Edward Bullough, M.A., at University 
College, London, on Wednesdays and Fridays, at 
4.30 p.m., beginning on January 19th. The course 
is divided into two main parts, the Psychology and 
the Philosophy of Art. Those desirous of attending 
the lectures should apply to the Secretary of the 
College. 


THE BEET-SUGAR EXPERIMENT. — Many will 
have read with great regret Lord Denbigh’s letter in 
the Times of January 7, from which it appears that 
the attempt to found a beet-sugar factory in England, 
to which allusion has been made in the Journal more 
than once, has failed. It will be remembered that 
the experiment was to have been tried at Sleaford, 
in Lincolnshire, and that after considerable trouble 
250 farmers had beem‘induced to sign contracts to 
grow about 2,000 acres of sugar-beet per annum. 
Recently the public were invited to subscribe the 
necessary capital, put at £126,000. There was no 
“plunder ”’ in the thing. The vendor syndicate was 
to be recouped its, out-of-pocket expenses, and given 
a modest bonusin shares. All told, it was to receive 
£9,000, all of which might take the form of shares if 
the directors so decided. The rest was to be working 
capital for the business. But the investing public is 
a curious one. Within the last twelve months it has 
subscribed immense sums for the purchase of foreign 
properties about which it knew nothing, but which, 
it was told, will by and bye produce large quantities 
of rubber. Some of these properties will, no doubt, 
do so; it is equally certain that some of them will 
never pay a dividend. But when it comes to a home 
industry of a novel kind, financed by well-known 
men, and promising a handsome return upon the 
capital, together with important national results, they 
look askance., Of the £126,000 asked for, Lord 
Denbigh says: the, public only subscribed about 
420,000, and though the makers of the machinery 
and others were willing to take a large portion of their 
charges in shares, the actual cash received was too 
small to ask the directors to proceed to allotment. 
And so the subscriptions are to be returned, and the 
enterprise falls through. It is much to be regretted. 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


JANUARY 19.—‘‘ The Japan-British Exhibition, 
1910.” By. Count HiRoKICHI Mursu, C.V.O., 
Imperial Japanese Government Commissioner. LORD 
BLYTH will preside. 


JANUARY 26.—‘‘Goldsmiths’ and Silversmiths’ 
Work.” By OMAR RAMSDEN. SIR’ GEORGE 
BirDWoop, K.C.I.E., C.S.1., M:D., LL.D., will 
preside. 


FEBRUARY 2.—‘‘ An Improved Method of Electro- 
Plating.” By AvGuSsTUS ROSENBERG. Prof. 
SILVANUS P. ees D.Sc., F.R.S., will 
preside, 


FEBRUARY g.—‘‘ Colour Blindness.”. By FRED. 
W. EpripGrE GREEN, M.D., F.R.C.S. DR. 
FREDERICK W. Mort, F.R.S., F.R.C.P., will 
preside. . 4 


FEBRUARY 16.—“ The Lifeboat and its Work.” 
By Str JOHN CAMERON LAMB, C.B.,;- C.M.G., 
Deputy-Chairman of the Royal National Lifeboat 
Institution. 


Dates to be hereafter announced :— 
.** The Prevention of Coal Dust Explosions.” By 
Sir HENRY HARDINGE CUNYNGHAME, K.C.B. 


“The Foundations of Stained Glass Work.” By 
NoEL HEATON, B.Sc., F.C.S. 


| ‘©The Port of Dover.” 
MISLEY, M.Inst.C.E. 


“ Oxy-Acetylene Welding.” By H. S. SMITH. 


By ARTHUR T. WAL- 


‘ The Teaching of Design.? By E. COOKE. 


«The Public Trustee and his Work.’’ By 
CHARLES JOHN STEWART, Public Trustee. 


‘¢Miniatures.’’ By CYRIL DAVENPORT. 
y 


‘‘Heating and Ventilation.” By KENNETH 


GRAY. 


“The Guildhall: the Recent Discoveries and 
Restoration.” By SypNEY PERKS, F.R.I.B.A., 
F.S.A. 


.INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


FEBRUARY 17.—‘‘The Bombay Housing Ques- 
tion.” By GEORGE OWEN W. Duxn, M.Inst.C.E., 
Chairman, Bombay City Improvement Trust, 1904- 
1909, and President, Bombay Municipal Corporation, 
1908-1909. The Ricut Hon. LORD SANDHURST 
G.C.S.I., G.C.I.E., will preside. 
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` Marca to.—-‘‘ Indian State Forestry.”” By SAINT- 
HILL EARDLEY-WILMoT, C.I. E., late Inspector- 
General of Forests. 

APRIL 21.—“ The Arts and Crafts. of Tibet and 
the Eastern Himalayas: ” By J. CLAUDE WHITE, 
C.I.E. a 

May , 26.—“ The pak of Burma.” 
RICHARD TEMPLE, Bart., C.LE. 


By Sir 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o'clock :— 


FEBRUARY 1.—‘ Imperial Colonial Development id 
By C. REGINALD Enock, F.R.G.S. 


Marca 1.—‘ Fruit Production in the British 
By Dr. JOHN MCCALL, Agent- General 
for Tasmania. 


May 3.— ‘ Commercial .Expansion within the 
Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony: ` 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 


ALAN S. Corre, C.B., “Textile Orna- 
mentation.’’ Three A EA 


LECTURE I. —JANUARY 17.—Different -classes of 
textile ornamentation, Carpets with flat and piled 
surfaces ; éarly examples of each—The Chinese as the 
foremost inventors of cut pile materials—Great age or 
Chinese ornamental designs—Omamental, devices in 
Chinese : and Asiatic rugs and carpets~—Egypto- 
Roman and Perso-Roman- (Sassanian) ornament— 
Mohammedan ornament considered as a result of 
Chinese influence on Coptic and Sassanian ornament 
— Ornament in Mohammedan metal work and illumi- 
nated MSS. and its bearings upon designs of Persian 
carpets (fifteenth to seventeenth century)—Carpets in 
Europe from thirteenth century onwards—-Guilds of 
Tapissiers in France—Savonnerie and Aubusson 
carpets—Early Moorish and later Spanish rugs— 
English rugs and carpets: stimulus given to their 
manufacture by Society of Arts (1758)—TItalian 
carpets of Pescocostanzo—Carpet designs by Morris. 


PROFESSOR W. WATSON, D.Sc., F.R.S., 
‘“‘ The Petrol Motor.” Four Lectures. 
February 7, 14, 21, 28. 


LAWRENCE WEAVER, “Lead 
Work.” Two Lectures. 


March 7, 14. 


F.S.A., 


ALFRED B. SEARLE, M.S. c. T., ‘* Modern 
Methods of Brick-making.”’ . Four. Lectures. 
- April, 11 18, 25, May 2. 
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MEETINGS FOR THE ENSUING WEEK. 


Monpay, JAN. 17..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C.,8 p.m. (Cantor Lecture.) 
Mr. Alan S. Cole, “Textile Ornamentation.’’ 
(Lecture I.) 


Chemical Industry (London Section), Burlington- 
house, W., 8 p.m. 1. Mr. E. Hatschek, “The Direct 
Separation of Emulsions by Filtration and Ultra 
Filtration.” 2. Messrs. R. Robertson and B. J. 
Smart, ‘Significance of the Abel Heat Test of 
Gun Cotton and Nitro-Glycerine.”’ 3. Mr. A, F. 
Joseph, “The Estimation of Iron in Ferric Solu- 
tion.” 

British Architects, 9, Conduit-street, W., 8 p.m. 
Mr. S. D. Kitson, *‘ Carr of York.” 


London Institution, Finsbury-circus, E.C., 5 p.m. 
Dr. A. Hill, “The Senses: Newsagents of the 
Mind.” 


TUESDAY, JAN. 18—Royal Institution, Albemarle-street, W., 
3p-m. Prof. W. A. Herdman, “The Cultivation 
of the Sea.” (Lecture I.) 


Civil Engineers, 25, Great George-street, S.W., 8 p.m. 
Iı. Discussion on Mr. F. W. Bach’s paper, 
‘t The Design of Rolling Stock for Smooth- Rail 
Working on Heavy Gradients.” 2. Mr. I. C. 
Barling, “ The Reconstruction of the Tyne North 
Pier.” 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Dr. E. J. Spitta, ‘‘ The Illumination of the Object 
in Photo-Micrography.” 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
44 p.m. Miss E. M. Smaill, “ French-Canadian 
Life and Character.” 


Faraday Society, 92, Victoria-street, S.W., 8 p.m. 
1. Mr. S. Field, ‘‘ The Conditions which Determine 
the Composition of Electro - deposited Alloys. 
(Part II.) Silver Copper.” 2. Messrs. F. M. Perkin 
and W. E. Hughes, ‘Studies in the Electro- 
deposition of Metals.” 3. Mr. F. P. Burt, “‘ The 
Compressibilities of Helium and Neon.” 4. Dr. 
A. C. Cumming, ‘‘ Gas-washing Bottles with very 
slight Resistance to the Passage of a Gas.” 


Statistical (at the Rooms or THE RovAL SOCIETY 
or Arts, John-street, Adelphi, W.C.), 5 p.m. Mr. 
H. Verney, ‘The Recent Considerable Increase 
in the Reported Accidents in Factories.” 


WEDNESDAY, JAN. 19... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8p.m. Count Hiro- 
kichi Mutsu, ‘‘The Japan-British Exhibition, 
1910.” 


Meteorological, 25, Great George-street, W., 74 p.m. 
1. Annual General Meeting. 2. Presentation of 
the Symons’ Gold Medal to Dr. W. N. Shaw. 3. 
Presidential Address on ‘‘Some Relations of 
Meteordlogy with Agriculture,” by Mr. Henry 
Mellish. 


Microscopical, 20, Hanover-square, W., 8 p.m. 
Annual Address by the President, Sir E. Ray 
Lankester. 


THURSDAY, JAN. 20...Antiquaries, Burlington-house, W., 
8 p.m. 
Linnean, Burlington-house, W., 8 p.m. Discussion 
on the ‘‘ Origin of Vertebrates,” by Dr. Gaskell, 
Dr. Gadow, Mr. Goodrich, Professor Starling, 
Professor MacBride, Dr. Smith Woodward, Pro- 
fessor Dendy. 
London Institute, Finsbury - circus, E.C., 6 p.m. 
Prof. W. Raleigh, ‘‘ The Meaning of Romance.” 
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Royal Institution, Albemarle-street, W., 3 p.m. 
Rev. C. H. W. Johns, “ Assyriology.’’ (Lecture I.) 


Concrete Institute (at the United Service Institu- 
tion, Whitehall, S.W.) 8 p.m. Mr. E R. 
Matthews, “ Reinforced Concrete Chimney Con- 
struction.” 


Historical, 7, South-square, W.C., 5 p.m. 1. Mr. I. 
S. Leadam, ‘“ Godolphin’s Finance (1702-1710).”” 
2. Mr. H. Hall, “ Walpole’s Finance (1733-1741).”’ 

The Optical Society, 20, Hanover-square, W., 8 
p.m. Mr. J. W. Gordon, ‘‘ The Focus of a Lens.” 


Chemical, Burlington-house, W., 84 p.m. 1. Messrs. 
C. Barger and A. J. Ewins, *‘ The Alkaloids of 
Ergot. ’’ (Part II.) 2. Messrs. F. B. Power and C. 
W. Moore, “ The Constituents of Colocynth.” 3. 
Prof. M. O. Forster and R. Müller, “ The Iriazo 
Group. Part XI. Substituted Triazomalonic and 
Phenyltriazoacetic Acids.” 4. Miss M. Boyle, “ Io- 
dobenzenemonosulphonic Acids. (Part II.) Esters 
and Salts of di-and-tri-Iodobenzenesulphonic 
Acids’? 5. Messrs. F. Challenger and F. S. 
Kipping. ‘‘ Organic Derivatives of Silicon. (Part 
XII.) Dibenzylethylpropylsilicane and Sulphonic 
Acids derived from it.” 6. Miss A. Hemer and 
Mr. J. E. Purvis, “The Absorption Spectra of 
Naphthalene and of Tetramethyl-naphthalene.”’ 
7. Drs. P. F. Frankland and D. F. Twiss, “The 
Influence of various Substituents on the Optical 
Activity of Tartramide. (Part III) Halogen- 
substituted Anilides.” 8. Messrs. H. R. Le Sueur 
and P. Haas, ‘‘Formation of Heterocyclic Com- 
pounds. (Part II.) Action of Bases on the aa’- 
Dibromo - derivatives of certain Dicarboxylic 
Acids.” 9. Mr. I. Masson, “The Action of 
Water of Crystallisation on Calcium Carbide.” 
to. Messrs. P. C. Ray and A. C. Ghosh, “ Decom- 
position of Dimercurammonium Nitrite under 
Heat.” 11x. Mr. A. J. Berry, ‘‘ The Adsorption of 
Uranium X by Barium-Sulphate.”’ 12. Prof. A. 
McKenzie and H. B. P. Humphries, ‘‘ Experiments 
on the Walden Inversion. (Part III.) Optically 
Active §-hydroxy-g-phenylpropionic Acids, and 
the corresponding £-bromo--phenylpropionic 
Acids.” 13. Mr. P.C. Ray, “ The Double Nitrites 
of Mercury and the Metals of the Alkaline Earths.” 
14. Messrs. T. H. Easterfield and J. Bee, ‘‘ The 
Resin Acids of the Coniferæ. (Part II.) Matai 
Resinol.”’ 


FRIDAY, JAN. 21...Royal Institution, Albemarle-street, W., 
gpm, Prof. Sir James Dewar, “ Light Reactions 
at Low Temperatures.” 


North-East Coast Institute of Engineers and Ship - 
builders, Newcastle-on-Tyne, 7$ p.m. 


Mechanical Engineers, Storey’s-gate, ‘Westmin- 
ster, S.W., 8 p.m. Dr. W. Rosenhain and Mr. 
F. C. A. H. Lantsberry, ‘‘ Properties of some 
Alloys of Copper, Aluminium, and Manganese’’ 
(with an Appendix on the Corrosion of Alloys of 
Copper and Aluminium when Exposed to the 
Sea). - 

Physical, Imperial College of Science, South Ken- 
sington, S.W , 5 p.m. x. R. E. Baynes, *‘ Satu- 
ration Specific Heats, &c , with van der Waals’ 
and Clausius’ Characteristics.” 2. Prof. W. M. 
Thornton, ‘‘The Polarization of Dielectrics in a 
Steady Field of Force.” 3. Mr. Albert Campbell, 
‘ The Use of Mutual Inductometers.”’ 


SATURDAY, JAN. 22. Royal Institution, Albemarle-street, 
W.,3pm. Dr. H. W. Davies,“ Musicin Rela- 
tion to Other Arts.” (Lecture I.) 


` 
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NOTICES. 


NEXT WEEK. 


MONDAY, JANUARY 24th, 8 p.m. (Cantor 
Lecture.) ALAN S. COLE, C.B., “Textile 
Ornamentation.’’ (Lecture II.) 

WEDNESDAY, JANUARY 26th, 8 p.m. 
(Ordinary Meeting.) OMAR RAMSDEN, “ Gold- 
smiths’ and Silversmiths’ Work.” SIR 
GEORGE BIRDWOOD, K.C.I.E., C.S.I., M.D., 
LL.D., will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 


On Monday evening, the 17th inst., Mr. 
ALAN S. COLE, C.B., delivered the first lecture 
of his course on ‘‘ Textile Ornamentation.’’ 
The lecturer was introduced by Mr. LEWIS F. 
DAY, who occupied the chair. 

The lecture was illustrated by specimens of 
work lent by the authorities of the Victoria 
and Albert Museum, and by Messrs. Waring 
and Gillow, Ltd., and Messrs. Maple and Co. 

The lectures will be published in the Journal 
during the summer recess. 


DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. 

The ‘‘ Directory of the Royal Society of 
Arts ’’ contains a short sketch of the Society’s 
history, an account of the Trust and Prize 
Funds which it administers, a history of 
the Examinations which it has carried on for 
the past 50 years, a description and illustrations 
of its Medals, lists of the Albert Medallists, and 
of past and present officials, the Charter and 
By-Laws, and other general information. 

The price of the Directory is 2s.; to members 
1s. 6d. (post free). Copies can be obtained 


‘from the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


SIXTH ORDINARY MEETING. 


Wednesday, January t1gth, 1910; Lord 
BLYTH, Vice-President of the Society, in the 
chair. 


The following candidates were proposed 
for election as members of the Society :— 
Andrews, William S., M.Am.I.E.E., Schenectady, 

New York, U.S.A. 

Chatterjee, Pratul Chandra, Mouthdihi Colliery, 

Sitarampur, India. 

Cook, E. A. Parfitt, Marina House, Calabar, W. 

Africa. 

Craven, Robert H., Sestri Levante, Italy. 
Cresswell, Herbert Augustine, District Engineer, 

Geraldton, Western Australia. 

Douglas, Major Montagu William, Deputy-Com- 
missioner, Lyalpur, Punjab, India. 

England, Sam, Holmfirth, Huddersfield. 

Gardiner, Henry John, 10, Powell-street, Vancouver, 

British Columbia. 

Holden, James Clement, 377, Mountain - street, 

Montreal, Canada. 

Howarth, F., High-street, Towyn S.O., Merioneth, 
James, Robert Denley, Earls Croom°, Durban, 
Natal, South Africa. 
Jewson, Herbert, Norwich-road, East Dereham, 

Norfolk. 

Johnson, Kendall W., 34, Norfolk-street, Strand, 

W.C, 

Kennedy, James Benson, Inverness-house, Por- 

chester-terrace, Hyde-park, W. 

Lutfuddin, H.E. the Nawab Mohamed, Khan Baha- 
dur, Hyderabad, Deccan, India. 
Marks, Sam, P.O. Box 379, Pretoria, Transvaal, 

South Africa. 

Obear, G. B., Brown University, 

Rhode Island, U.S.A. 

Oung, Terence Zetland, Ingabu, Henzada District, 

Lower Burma. 

Phillips, Walter, 112, Burnt Ash Hill, Lee, S.E. 

Robarts, Herbert P., B.Sc., Assoc.M.Inst.C.E., 
Oficina Curico, Pampa Central, Antofagasta, 
Chili, South America. 


Providence, 
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Towle, Professor William Mason, 27, Main-street, 
Potsdam, New York, U.S.A. 

Tyler, Hector Granville Sutherland, I.C.S., Shah- 
jahanpur, U.P., India. 

von Isacovics, Alois, Synfleur Scientific Laboratories, 
Monticello, New York, U.S.A. 

Woodthorpe, John William, F.C.A., 12, Palmeira- 
avenue, Westcliff-on-Sea, and Leadenhall-build- 
ings, E.C. 

Zan, Maung Aung, 
Myaungmya, Burma. 


K.S.M., District Judge, 


The following candidates were balloted for 
and duly elected members of the Society :— 


Anderson, A. J. C., 127, Water-street, New York 
City, U.S.A. 

Austin, Herbert, Denehurst, Barnt-green, Worcester- 
shire. 

Barry, Arthur John, 7, The Sanctuary, Westminster, 
S.W. 

Din, Malik Muhammad, Irrigation Officer, Bahawal- 
pur State, Punjab, India. 

Greathead, Dr. J. B., Vanwijksfontein, Norvals- 
pont, Cape Colony, South Africa. 

Little, Arthur D., 93, Broad-street, Boston, Massa- 
chusetts, U.S.A. 

Morison, Captain James Archibald, Berwick-house, 
Hindon, Salisbury. 

Page, Jesse, Bargate-house, Ivy-gardens, Crouch- 
end, N. 

Phillimore, Joseph, M.Inst.C.E., care of Messrs. 
Grindlay, Groom and Co., Bombay, India. 

Seel, Joseph, Sylvester-house, Ashton-under-Lyne. 


The CHAIRMAN read the following letter from 
H.R.H. Prince Arthur of Connaught :— 


‘‘ Dear Lord Blyth,—I shall feel much obliged if 
you will be so kind as to convey to Count Mutsu 
my most cordial good wishes for the success of his 
‘lecture. I trust and feel convinced that it will do 
much to further the public interest in the success of 
the Exhibition which we have so much at heart. It 
is with great pleasure that I heard that you so kindly 
consented to preside this evening, and with my most 
sincere good wishes, I couple my feelings of regret at 
not being able to be present myself at a meeting so 
closely connected with the welfare of the Japan- 
British Exhibition. 

Believe me, 
Yours sincerely, 


ARTHUR, 
Hon. Pres.” 


He also read a letter from the Duke of Norfolk, re- 
eretting his inability to be present, and expressing a 
hope that the paper might deepen the interest being 
taken in the Exhibition. 
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The CHAIRMAN, continuing, said he felt the Exhi- 
bition would do much not only for Japan and Great 
Britain, but for the whole of Europe, and for 
the Far East. He was confident the Exhibition 
would be an important historical event, and would 
beneficially affect commercial activity in all parts of 
the world. He had for many years been convinced 
of the value of suth exhibitions in promoting 
commerce, and thus ensuring good-will between 
nations and peace. and he believed the coming 
Exhibition would contribute much towards the 
accomplishment of that desirable end. 


The paper read was— 


THE JAPAN-BRITISH EXHIBITION, 
19i0. 
By COUNT HIROKICHI MUTSU, C.V.O., 


Imperial Japanese Government Commissioner. 


Since the announcement that an Anglo- 
Japanese Exhibition will be held in London, 
this year, quite a number of persons claimed 
for themselves the originality of the idea. 
Some thought of it prior to the recent great 
war in the Orient, whilst others predicted its 
unqualified success even so far back as thirty 
years ago! To those of us whose privilege it 
is to be closely associated with the coming 
event, these remarks echo as most pleasing 
prophecies. For no matter by whom the idea 
was first started, it only proves that the under- 
taking is not an inopportune one, and that it 
may hopefully rely upon popular sympathy. 
Incidentally I may also add that the authori- 
ties in Japan have been no strangers to the 
scheme of holding an Anglo-Japanese Exhibi- 
tion at Shepherd’s Bush, when those extensive 
grounds, now so idealised, were still brickfields 
and dedicated to boys’ sports! Indeed it seems 
almost strange that such an enterprise. has 
not been attempted before now, especially in 
view of the fact that Japan has participated 
in the great International Exhibitions held 
in the paston the Continent of Europe and in 
America, and also in this country in some of 
the minor shows. At all events, it is a great 
satisfaction to us all that a Japanese Exhibi- 
tion, by far the greatest in its scale and stand- 
ing, is to take place so soon in this great 
metropolis. 

In the year 1900 Japan participated in the 
International Exhibition held in Paris, and 
occupied a space of some 44,000 square feet. 
Four years later, in 1904, she had a section in 
the World’s Fair at St. Louis, the area of 
which amounted to 130,000° square. feet—a 
great advance on its predecessor. The total 
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space which we have now taken at Shepherd’s 
Bush for our main exhibits of next year, 
practically every square foot of which has 
already been allotted to the exhibitors in our 
section, amounts to nearly double the area we 
occupied at St. Louis, and this exclusive of the 
exteusive Japanese Gardens and others out- 
side the main buildings. This comparison at 
once proves that the forthcoming display will 
be considerably the most extensive ever 
attempted by Japan outside her own Empire. 

Like its predecessors, the Japanese section 
will be under the entire control of the Govern- 
ment authorities, the only difference being 
that, while on previous occasions we were 
housed with other members of the International 
family, this time the allied nations of the Oc- 
cident and the Orient are going to occupy, 
between themselves, the entire area available 
at the Great White City. 

In Japan this Exhibition has been made a 
national work. To begin with, His Majesty the 
Emperor is greatly interested in its success, as 
is shown by the cordial message which the 
Honorary President of the Exhibition, His Royal 
Highness, Prince Arthur of Connaught, has 
recently received from him, and we have had 
gracious words of interest and encouragement 
from his Majesty the King. Again, the Im- 
perial Diet has voted in its favour a very large 
grant amounting to 1,800,000 yen; this, to- 
gether with the prefectural and individual 
outlays, will bring up the total expenditure of 
the nation on account of the Exhibition to an 
enormous sum. All the Government Depart- 
ments, as well as numerous firms and indi- 
viduals, have been vying with one another to 
contribute various objects of interest to the 
great show. The first batch of these will shortly 
be landed at the Royal Albert Docks. 

At the head of the Imperial Japanese Com- 
mission for the Exhibition comes General His 
Imperial Highness, Prince Sadanaru Fushimi, 
as Honorary President, whose memorable visit 
to this country, in 1907, is no doubt in the re- 
collection of those who honour me with their 
presence this evening. Baron Kanetake Oura, 
His Majesty’s Minister of State for Agricul- 
ture and Commerce, follows the Prince as Pre- 
sident, and he is ably assisted by Vice-Presi- 
dent Baron Masanao Matsudaira, who held 
the post of Vice-Minister of Home Affairs, and 
represented Japan at the St. Louis Exposition 
as Vice-Chairman. In Mr. Hikojiro Wada, 
Commissioner-General, we have one of the 
ablest and most energetic officials of the Im- 
perial Government, as well as the greatest 
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authority in Japan on all matters connected 
with exhibitions. 

The Japanese section will be divided into 
sixteen groups, namely, those relating to 
Education, Fine Arts, Liberal Arts, Civil 
Engineering and Transportation, Agriculture, 
Horticulture, Forest, Sport and Fishing, Ali- 
mentation, Mines and Metallurgy, Decoration 
and Furnishing, Textiles, Chemical Industries, 
Various Industries, Social Economy, Colonisa- 
tion, Armament, &c. 

As you are no doubt aware, the eight exten- 
sive buildings situated between the principal 
entrance near Uxbridge-road Station and 
Wood-lane were closed during last )ear’s Ex- 
hibition, but they will be thrown open to the 
public again this year. The Japanese section 
has secured a portion of these for its exhibits 
commencing with the first and followed by 
British displays in the rest of the buildings. 
The very entrance itself will present a striking 
and characteristic appearance, and amongst 
other things will be shown an enormous and 
lifelike model of Miyajima on the Inland Sea, 
which, as every visitor to Japan will remember, 
is one of the three places in Japan most re- 
nowned for their scenic beauty. The authori- 
ties of the Exhibition, both in London and 
also in Tokyo, have been doing their best to 
render this part of the Exhibition a special 
feature, so that it may prove to be quite a 
favourite resort of the visitors to the White 
City, especially if Providence should be so 
relentless as to visit us with another rainy 
summer this year. However, I believe the 
weather statistics afford us the gratifying 
statement that two wet summers in succession 
are happily rare in England. At all events, 
whatever tricks the elements may play us, the 
Rising Sun of Japan will, I hope, shine in the 
White City this year. 

Near to the Wood-lane entrance the visitor 
will find himself in the vicinity of a great hall, 
where, after passing through a realistic repro- 
duction of the famous Temple Gate at Nara, 
the ancient capital of Japan, surrounded by 
stone lanterns and dark cedar trees, he will 
find twelve brilliant tableaux before him repre- 
senting various epochs of the two thousand five 
hundred years of Japan. The first of these 
will carry the mind back twenty-five centuries 
to the most remote time of the Emperor Jimmu, 
from whom, in a direct line, the present Em- 
peror is descended, the scene being rendered 
the more realistic by the fact that the figures 
are all life-size. The next tableau, represent- 
ing the Nara period—the eighth century—will 
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illustrate the epoch when intercourse first 
began to spring up with the countries of the 
Asiatic Continent, when Buddhism was intro- 
duced, and art and learning spread rapidly 
over the island, euriching its landscapes with 
numerous temples and pagodas. The other 
tableaux, which follow in ‘succession, will all 
be illustrative of the various stages of 
Japan’s history which marked the progress of 
the nation. The Fujiwara period, characterised 
by female dominance, as well as by the stride 
made by literature and art; the Gen-Pei 
epoch of the twelfth century, when the long 
Japanese ‘‘Wars of the Roses’’ waged be- 
tween the two rival clans; the hunting scene 
of the Kamakura period, the classic “No” 
dance in the Ashikaga era, and the Cherry 
Blossom picnic in the Tokugawa period, to 
which fair dames and maidens are borne in 
gay palanquins, will all be depicted in a most 
picturesque manner. | 

The last, but not the least interesting 
tableau, will be that ofthe present day Japan, 
which presents a striking contrast to that 
of medizval times. The scene will be laid 
near the Imperial Palace in Tokyo. Here you 
will find that motors have found their way to 
Japan to some extent, and are in competition 
‘with their more primitive rivals—jinrikishas 
and carriages. The crowd will include Japa- 
nese officers and civilians, as well as British 
naval officers and English ladies, and the 
public will also be introduced to the heroes of 
modern Japan—Admiral Togo and General 
Nogi ! ‘For the adornment of these representa- 


tions, many rich ‘collections in Japan have’ 


been laid under contribution, and it is hoped 
that the attempt to portray the long history of 
Japan will give the visitors to the Exhibition a 
condensed idea as to what our forefathers were 
like and what their sons are to-day. 

Since about one-half of the entire space 
devoted to the main exhibits from Japan is to 


be assigned to those contributed by the various’ 


Departments of the Government, they will 


naturally form a very important portion of the’ 


whole display, and will not fail to be of an 
intetesting and instructive character. For 


example, the Department of Communications 


will send somé exhibits | illustrative of the 
different methods adopted in carrying ‘mail& 


in various periods, which have culminated in 


our General Post Office of to-day. As far 
back as the seventh century a postal systém 
for the first time came into existence. 
thé principal highways postal stations’ ‘were 
established where relay horses and post horses 
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were kept for the service; bells and checks 
being employed to identify official messengers 
and couriers. 

Then the exhibits from the Department 
of the Navy will no doubt prove attrac- 
tive. Like England, Japan was designeđ 
as the prey to an ‘‘ Invincible Armada ” at 
as early a date as the thirteenth century, in 
consequence of the aggressive aspirations of 
Kublai Khan, but fortunately the invading 
fleet met with a similar fate. The history of 
Japan’s Navy is, therefore, a long one, and 
the exhibits will endeavour to trace its develop- 
ment. by means of various models, including, 
as well as their more picturesque forerunners, 
those of the newest Japanese Dreadnoughts, 
our own creations in material as well as in 
labour. 

But the contributions from the War a 
ment will, perhaps, be still more of a novelty 
to the British public. Amongst many and 
various military exhibits of great interest, the 
centre of attraction will be representations in 
diorama of the four most important national 
and international wars in the history of Japan— 
those battles which have specially affected the 
character and political progress of Japan as a 
nation. In these dioramas the multitude of 
figures, uniforms, weapons, and all attributes 
will be reproduced in as life-like a manner as 
possible, with absolute fidelity to their originals, 
and will include such ‘well-known veterans of 
the battlefield as Marshals Yamagata and 
Oyama, who will be arrayed in the very 
uniforms which have actually seen service in 
the field. | 

The Island of Formosa, or Taiwan as we 
call it, came into our possession in 1895 as a 
fruit of the Chinese War. The turbulent and 
unruly character of the inhabitants had long 
rendered the administration of the island ` an 
arduous task under the Chinése rule, and it 
was not without misgivings that Japan 
assumed her sway over the new possession. 
This apprehension has been fully justified, and 
Japan’s initial éfforts, as a colonising power, 
have had much to contend with, especially 
owing to the treacherous and often deadly 
climate, as well as to the savage aborigines 
who inhabit more than one-half of the entire 
area of the island. The latter are divided into 
nine different tribes, all moré or less ethnologi- 
cally akin to the Malay race, the population 
numbering altogether some 100,000. . Broadly 
speaking, they are classed into the northern 
and southern tribes, of which thé former | are 
more fierce and intractable than the latter, one 
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of their favourite pursuits being that of head 
hunting. Indeed, the almost insurmountable 
difficulties have been so great that at 
one time the new possession seemed to 
be regarded in the light of a- white 
. elephant. However, the numerous impedi- 
ments and obstacles have been vigorously 
grappled with and gradually overcome to 
such effect that to-day we may safely regard 
Formosa not only as having whelly ceased to 
be a burden to the home government, but,as 
one of the most valuable assets of the Empire. 
The revenue is so much augmented that for 
some years the island has been independent 
of the subsidy from the central Treasury. The 
_ trade with Japan proper has more than quad- 
rupled within the last ten years, the mileage of 
the Government railways in the island having 
also increased in more than the same pro- 
portion in that space of time; the agricultural 
products, as well as the mineral and marine 
resources, are being likewise exploited to the 
best advantage. The Government of Formosa 
is therefore glad of this opportunity to give 
their British friends some idea of the work 
they have accomplished and of their future 
prospects. With this end in view they have 
secured over one-half of the entire space of a 
commodious building in the White City, and 
the interest of the exhibits will be enhanced 
by the presence of a life-like and full-sized 
model of an aboriginal village. The rest of 
this particular building will be occupied by the 
exhibits coming from Korea, the Province of 
Kwantung, the Japanese Concession in Man- 
churia, and from the South Manchuria Railway 
Company. 

. Korea is not a Japanese territory in the 
same sense as Formosa, but there is such a 
strong affinity of interests, and the relation- 
ship is so close between the two countries, that 
there is an obvious vazsoz a’étre for her being 
represented in the forthcoming show. In the 
history of Korea there have been many dark 
pages, and the turmoils and atmosphere of in- 
trigue, which have pervaded this nation, have 
proved a great stumbling-block to the steady 
advance of her progress. However, the 
country has at last awakened from her long 
slumber, and is realising the good of the 
administration of the new régime which is 
being appreciated, especially by the more 
advanced section of the people. There are 
now over one hundred Government schools dis- 
tributed in various parts of the peninsula, and 
over 640 miles of railway have already been 
constructed to facilitate communication. An 
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efficient and commodious hospital, a com- 
petent medical college, as well as the 
up-to-date water works recently inaugurated 
in Seoul, the capital, are some of the silent 
testimonies to the advance of the present-day 
Korea. At all events, she can no longer be 
considered the ‘‘ Hermit Kingdom,’’ and, 
although her future path may not be strewed 
with roses, it is the sincere and fervent hope of 
her guardians and friends that the day may 
not be long distant when we can look upon 
her, in fact as well as in name, as the ‘‘ nation 
of the Morning Calm.” . 

In availing herself of the opportunity afforded 
by the coming Exhibition the Japanese woman 
will not be overshadowed by the mere man ! 
As is well known, although misunderstandings 
sometimes arise on this point as on many 
others, the position of the Japanese woman is. 
not quite the same as that of her Occidental 
sisters. For instance, there is as yet no move- 
ment with regard to the question of the 
suffrage. I am not quite sure whether that 
fact is altogether a matter for congratulation, 
but, at all events, she has always had and has 


to-day a very honourable position in the con- 


duct of the nation. Some of the best specimens 
of our literature have been the work of the 
gentler sex—the present Empress herself being 


` a poetess of known ability, and we can count 


amongst our women some of the most enlight- 
ened Sovereigns as well as the noblest of house- 
The section devoted to woman’s work 
at the White City will not therefore fail to be 
of an interesting nature, including clozsonneé, 
wood-carving, lace-making, embroideries, and 
other specimens of needle-work. All the paint- 
ings by Japanese women artists will, moreover, 
be exhibited here, not in the Galleries of Fine 
Arts, and will naturally enhance the import- 
ance of this section. Japanese musical in- 
struments will be found here, as no doubt will 
also appear demonstrations in the art of floral 
decoration. Their literary, poetical, and 
artistic productions will find no less important 
positions, and in the matter of the toilet there 
will probably be many articles as well as 
beautiful costumes which will arrest the 
attention of European lady visitors to the 
Exhibition. There will likewise be demon- 
strated their modes of recreation, as well as 
various paraphernalia used by the mistresses 
of the Japanese households. Apropos of this 
section I may mention here that we can boast 
of a College of Music in Tokyo, which counts 
among its students, as well as its teachers, a 
large number of the fair sex. There is also a 
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Japanese Girton with the number of its students 
running well into thousands. 

In such philanthropic institutions as the Red 
Cross Society of Japan our woman’s work is 
especially valuable. Established in 1886, when 
Japan joined the Geneva Convention, the so- 
ciety’s record has been one of steady progress, 
and has rendered most distinguished services 
to the nation, especially during the two greatest 
wars of modern times in which it was Japan’s 
misfortune to participate. To-day the society 
enrols as its members over one and a quarter 
million persons, of whom some sixty thousand 
are women, and the society will doubtless send 
to the White City some exhibits which will be 
of unique and historical interest. 

Mention might also be made here of another 
important Association of our women, which is 
called the Japan Women’s League. It owes 
its existence, as well as its present prosperity, 
to the devotion of an aged lady named Madame 
Okumura. Deeply impressed by the heart- 
rending scenes she witnessed on the occasion 
of her visit to North China during the Boxer 
trouble, in 1900, she returned to Japan con- 
vinced that it was her mission to point out to 
her 20,000,000 sisters at home the fact that 
they owed their comfort and security in a 
large measure to the patriotic and self-denying 
services of the army and navy, and that they 
should, therefore, endeavour to contribute to 
the general welfare and happiness of our 
soldiers and sailors. ‘‘ Save,’’ she cried to 
them, ‘‘ even so little as the cost of your scarf 
and give it to the nation.’’ Hence the league 
takes a scarf for its badge. The members of 
this league now attain to just upon 1,000,000 
persons, and its funds amount to a large sum 
of money. Ever gracious and sympathetic, 
Her Majesty the Empress contributes to it 
annually a generous grant. It has as its 
patron a Princess of the Imperial family, and 
amongst the committee and manageresses are 
the ladies of the highest society in Tokyo. 

With regard to the exhibits by private indi- 
viduals, associations, firms, and companies, 
outside those contributed by the various 
branches of the Government, the number of 
exhibitors will be about 2,000: these will 
mainly be housed in three extensive buildings 
in the grounds, which have been secured by 
the Japanese authorities, and allotted to the 
exhibitors. The demand for space was so 
great, that the authorities have only been able 
to ailot one-half of what was applied for. 
These three buildings are numbered 13, 21, and 
47 respectively. The building, No. 13, will 
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be devoted to various industries, amongst 
which textile articles — dyed goods, embroi- 
deries, woven fabrics, &c.—will probably take: 
the first position. Such names amongst the 
exhibitors, in this hall,as Kawashima, Mitsui, 
Ozawa, and Iida, all spell what is the most 
beautiful in this line of the nation’s products. 

Manufactured goods will naturally predomi- 
nate in these exhibits by individuals and asso- 
ciations, and will include not only those 
articles which already play their parts in the 
commerce between our two nations, but also 
many others which have not, as yet, entered 
into that trade. To afford the public a bird’s- 
eye view of the whole of Japan’s products, 
the authorities as well as the exhibitors 
have spared neither pains nor expense, so 
that all the exhibits, as well as the stalls and’ 
other structures in which they arehoused, nay, 
even the very show-cases in which they are 
displayed, are designed to show to the visitors,. 
and especially to those in sympathy with the 
Japanese ideas, something of a novel as well 
as artistic interest. 

The building, No. 21, will contain agricul- 
tural, mineral, and marine products, as well 
as articles of food and drink, amongst which 
tea and silk will naturally assume prominent 
positions. Japanese methods of farming in 
the four seasons of the year will be fully illus- 
trated by means of models, as well assericulture,. 


. of which every process from sweeping the egg- 


cards to the removing of the woven fabric from- 
the loom will be minutely shown. Japan is- 
well-endowed in her minerals as well as in. 
marine products, and this section can promise 
the visitors to the White City many interesting 
and novel exhibits, including, for example, the 
method of fishing with cormorants and the: 
culture of pearls. 

The building, No. 47, will be assigned to- 
other articles of industry as well as to the 
exhibits pertaining to matters such as educa- 
tion and forestry. Here, the Nippon Yusen: 
Kaisha, the most important steamship com- 
pany of Japan, which was founded in 1885, 
owns at present some 100 vessels, and amongst 
its several ocean routes has a regular through. 
service between Yokohama and Antwerp— 
London of course being an important port of 
call—will have an extensive space for their 
exhibits, as will likewise the Mitsubishi Com-- 
pany, which owns one of the most efficient 
ship-building yards in the Far East. The- 
aforesaid steamship line intends to construct 
in the space at their disposal artificial but 
realistic indoor Japanese gardens representing: 
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the floral glories of the four seasons—iris, 
‘ccherryblossoms and peonies will vie with 
hrysanthemums, maples and wistaria. 

Since the groundwork of a nation lies in the 
system of her education, the section relating 
thereto will not fail to be of particular interest 
to those who would study Japan from a 
national point of view. Numerous educa- 
tional institutions of high and low standards, 
.and both of the past and of the present, will find 
their respective places in this building, in- 
cluding illustrations of the great medizval 
(libraries of Kanazawa and Ashikaga. 

The principal cities, such as Tokyo, Kyoto, 
and Osaka, will have suitable and interesting 
exhibits. The history of the city of Tokyo as 
‘tthe seat of the Emperor and of his Majesty’s 
‘Government, is but forty years old. Neverthe- 
less, in this short space of time it has under- 
gone a complete transformation, partly ‘owing 
to the frequent conflagrations which from time 
to time have devastated the city in the past. 
To those amongst the citizens who resided 
there during the feudal times and still make 
‘their homes in the capital, the change is so 
-drastic and radical that they can hardly believe 
their own eyes. The authorities of the metro- 
polis will, therefore, endeavour to illustrate the 
-capital city both under the old and new condi- 
‘tions, and their exhibits will include, for 
example, a great model of the beautiful temple 
„dedicated to the memory of the second of the 
Tokugawa Shoguns which still adorns Shiba 
‘Park, in Tokyo. This model has been specially 
constructed for this purpose by experts in the 
‘Fine Art School of Tokyo, and is in itself a 
a unique work of art. 

It is said that the romantic scenery of Kyoto 
.and its surroundings has materially influenced 
ithe remarkable production of art work, for 
which this former capital of Japan is so famous. 
The contributions from Kyoto are expected to 
include numerous exhibits which will specially 
appeal both to the eye and to the imagination. 
The forecast lays particular stress on one of 
ithe exhibits from that city, a beautiful build- 
ing constructed after the style of Momoyama— 
-one.of the most graceful forms of architecture 
-—which alone will occupy a space of no less 
than 3,500 square feet. 

An immense model of the entire City of 
‘Osaka to be sent by that manufacturing centre 
of Japan will be a work of minute care, and on 
the base, measuring some twelve by thirteen 
‘feet, will be the tiny reproductions of some 
300,000 houses, which can be classified into 
nearly forty different styles, as wellas hundreds 
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of bridges, for which this Venice of Japan is 
famous. 

Amongst the many and varied specimens of 
industry there will be artificial flowers, ceramic 
and ivory work, jewellery, lanterns, and even 
jJapan-made pianos and violins. Animal and 
bird life in Japan will also be extensively 
illustrated, and the various forms of sport on 
land and water will likewise be shown. 

I now come to the Palace of Fine Arts which 
will, after all, be the most important part of the 
whole show. As was the case at the Franco- 
British Exhibition of 1908, the interior space of 
this elegant building will be allotted in equal 
share to the British and the Japanese sections. 
The latter will be enriched by generous con- 
tributions from the national and private collec- 
tions, and also from the famous temples which 
are the shrines of many and rare works of art. 
To these will be added objects from the trea- 
sures of the Imperial household, a practical 
expression of the sympathy and support given 
to the enterprise by His Majesty the Emperor. 
The exhibits will include a number of precious 
examples certified as the ‘‘ Treasures òf the 
Nation.’’ It is contrary to the custom of 
Japan for the fortunate owners of these speci- 
mens of art to exhibit in public their valued 
possessions. One or two may be shown on 
special occasions to be reverently examined by 
the few who would have the perceptiou and in- 
telligence capable of appreciating them. The 
question of sending them to a distant foreign 
land, with all the risks which the long transit 
will necessarily entail, has been vehemently 
discussed, especially in respect of the so- 
called ‘‘ Treasures of the Nation.” In the end, 
however, our authorities concerned in the 
forthcoming Exhibition have been successful 
in inducing those who are responsible for the 
safe-keeping of these priceless works to agree 
to send them to the White City as a token of 
special friendship for the British nation, and 
on the distinct understanding that we shall 
never again commit such a sacrilege ! 

Although naturally paintings will pre- 
dominate in these galleries, the Japanese ex- 
hibit will also include fine and typical speci- 
megs -of sculpture, architecture, metal-work, 
textile and needlework, ceramic and lacquer 
work, &c. The paintings, which will be in 
various forms such as kakemonos, screens 
and rolls, will be displayed in historical 
sequence, commencing with examples created 
at so remote an era as the Hei-an period of 
the ninth to the twelfth century, and fol- 
lowed by those produced in the Kamakura 


period, the twelfth to the fourteenth century ; 
the Muromachi, the fourteenth to the sixteenth 
century ; the Momoyama, the sixteenth to the 
seventeenth century; and the Yedo, the seven- 
teenth to the eighteenth century. In Japan, 
different schools of painting have long existed, 
each with more or less special features, and 
they still exist, at the present time, to a cer- 
tain extent, but these schools. are not contem- 
porary with various periods of history. The 
sculpture will date back even earlier, to the 
period of Nara, which begins in the seventh 
century. These will be mainly of wood, and 
will include some of the superb carvings be- 
longing to the ancient temples. . There will be 
. a series of architectural specimens, including 
a very large model of the Todaiji, the most 
renowned ancient temple of Nara, with its 
famous colossal statue of Buddha. Swords, 
armour, pottery, and other handicrafts will 
also be represented from the very commence- 
ment of their respective histories. 

The Art of the present era will also not be 
neglected. There will be abundant examples 
of the ‘works of living artists, and the visitors 
will be enabled to compare them with those of 
bygone days. Whilst we are all aware that 
Raphaels and Vandycks do not honour every 
generation by their presence, the contemporary 
artist is often an unappreciated, and even a 
much-abused person. Although the fact can- 
not. be denied that he is sometimes tempted by 
the demon of commercial enterprise to pot-boil, 
instead of waiting for inspiration, yet there 
are many examples of his work which might 
be a credit to any age, and, at all events, are 
worthy of recognition as well as of encour- 
agement. i 

“One embroidery deserves special mention,”’ 
wrote the Zz#es correspondent recently, ‘‘ it is 
a reproduction of the last picture painted . by 
Kano Hogai, and the embroiderer is Mr. 
Sugawara, working to the order of the Pre- 
sident of the Japan Mail Steamship Company. 
The picture is an allegorical representation of 
the Creation of Man—Kwannon, Goddess of 
Mercy, drops from her phial a bubble within 
which a new-born child appears with folded 
hands in a posture of veneration. The artist 
has arrived at most delicate effects of atmos- 
phere, clouds, and drapery. A more difficult 
subject for a worker.with silk and needle could 
hardly be conceived, and indeed, Sugawara, 
beginning it June 2nd, 190¢€, did not finish it 
until July 12th, 1909, using 12,100 different 
shades of silk and 12 of gold thread.” 

The number of the exhibits enlisted for the 
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Fine Art Palace is so great that the space at 
the disposal of the Japanese Section is not 
sufficient. for the display of all of them at once, 
so they will be changed from time to time 
during the season of the Exhibition, and it is 
also hoped‘that this method might minimise 
the risk of exposing such delicate art work too 
long to the light as well as to the vagaries of 
an uncertain climate. 

Japan without gardens would not be Japan. 
at all. The Japanese town is always a 
“ garden city” in one sense of the term.. A 
foreign visitor to. Tokyo might wander through 
many streets and by-ways of the capital for a 
long time without noticing the existence of 
thousands of beautiful and romantic gardens. 
This deception is rendered all the more easy 
because of the fact that the average Japanese 
house is very far from being a tall or imposing 
structure. At the same time it is the rule 
rather than the exception that in Japan, even 
in the capital city, a small entrance, gate to an 
insignificant residence will unexpectedly lead 
into a large garden, with its lakes, islands, 
waterfalls, and gigantic rocks, entirely shut 
out from the public view. A romantic little 
villa, standing in the middle of extensive and 
artistically laid-out gardens, is what appeals 
most to the zxsthetic mind in Japan, so that 
the garden.is regarded asa sine gud non of 
every Japanese home. . 

So the miniature Japan at Shepherd’s Bush 
will have her own gardens. The designs 
proposed are of.an ambitious character, and 
the result cannot fail to prove a unique feature 
of the coming Exhibition. In the extensive 
grounds at Shepherd’s Bush there will be two 
such gardens, both designed by the foremost 
artists in Japan, but materially differing in 
their respective styles, and each will cover 
some 100,000 squaré feet of land. Picturesque 
houses, stone lanterns, fanciful bridges, and 
even the very rocks and tall trees, which will 
grace the landscapes, are being brought over 
from Japan, in order to reproduce a true and 
typical effect. The skilful gardeners, and 
other experts, who are to come over from 
Japan to carry out the scheme, and some of 
whom are already here for this purpose, will 
doubtless work wonders and effect a complete 
transformation scene. 

‘In speaking of the Japanese gardens, men- 
tion should not be omitted of a special feature, 
namely, a Japanese tea-house in one of the 
gardens. With the concurrence of the Govern- 
ment authorities, the Central Tea Association 
of Japan has decided to erect in the garden a 
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true Japanese tea-house. The building is to 
be constructed in a most artistic style so as to 
enhance the typical atmosphere of the garden. 
In another part of the grounds, and on a more 
elaborate scale, will be erected a Formosan 
tea-house, where the famous Oolong tea will 
be delicately served to the visitors possibly by 
the natives—not by the savage tribesmen, as 
aforementioned, but by fair maidens of that 
distant isle! It is, therefore, hoped that this 
will render more widely known in England this 
important product of Japan, at the same time 
adding greatly to the picturesque features of 
the Exhibition. | 

So much for the genuine Japanese gardens ; 
and now for the miniature ones, which are by 
no means less interesting than the originals. 
Amongst the exhibits to be sent to the ap- 
proaching Exhibition by the city of Tokyo 
there are included two miniature gardens 
which have been specially designed for that 
purpose, and are now in process of being 
carried out under the supervision of the master 
of the ‘‘ Taikoyen,’’ a well-known expert 
gardener in Shiba Park, Tokyo, who has long 
been celebrated for his imaginative and artistic 
manipulation of miniature landscape. 

One of these will be modelled on the lines of 
a pure Japanese garden, and the designer— 
a man of many years’ experience in such 
matters—is putting into it various individual 
and effective touches which will strongly appeal 
to the imagination; for instance, in a great 
lake with irregular coast line many small 
pine-clad islets are scattered here and there 
in a manner to recal! the matchless scenery of 
Matsushima. Towards the left-hand side of 
the lake, beyond the red-railed bridge, stands 
a‘shrine, in front of which a waterfall over the 
rock is vividly indicated by the use of ‘‘ Taki 
stone ’’—a kind of stone whose natural mark- 
ings. give a life-like representation of falling 
water. On the right-hand side of the lake the 
romantic nature of the scenery suggests Mija- 
jima—one of the ‘‘ jewels of the Inland Sea ’?’— 
together with an exact reproduction of the far- 
famed Temple of Kinkakuji (Kyoto), whose 
supporting posts stand in the lake in such a 
way as to give it the appearance of floating on 
the water ; the architecture and accessories of 
this ancient building will all be precisely and 
faithfully modelled on the original, even the 
stones and plants will assume the tint of a 
thousand years, and the tiny pine trees and 
shrubs so lavishly used will all be very old 
ones, necessitating, of course, a very large 
outlay. 
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The second consists of a scene depicting a 
rocky promontory projecting into the open sea. 
On a corner of. the promontory there is a 
restful-looking tea-house. at the foot of the 
mountain, with the rippling water just below. 
Verdant trees, with a thick undergrowth of 
bushes, stud the landscape, and, stretching its 
gnarled boughs towards the sea, is a quaint 
old pine with a stone bearing a legendary in- 
scription carved on it at its roots. Towards 
the right of the tea-house there is a waiting- 
house for the guests, from which stepping- 
stones lead to the tea-house, to the right of 
which, again, is a low hedge and small wooden 
bridge. The mountain, with its rugged and 
irregular projecting rocks and deep ravines, 
makes a fine contrast to the placid foreground, 
and, to complete the picture, a distant purple 
mountain would seem to float in the far end of 
the water. As in the former case, all the fur- 
niture and accessories of the tea-house are to 
be exact miniature reproductions of the real 
thing, and no pains are spared to make it as 
realistic as possible; the tea- wares are arranged 
by the hearth, and the weary traveller can 
almost imagine he hears the welcome hiss of 
the boiling kettle ! : 

Naturally the transport of these landscapes, 


made up of so many tiny and perishable ob- 


jects, presents great difficulty. They will be 
arranged on two large trays, seven by twelve 
feet each—the plants will be carefully packed 
in boxes covered with wire netting so that the 
fresh air can reach them, and the roots 
enveloped with damp material so that they 
will not wither during the two months 
that must elapse before they reach their 
destination. 

The designer of these works of art, bearing 
in mind the pure Japanese character of his 
handiwork, is of the opinion that the house 
built to receive these fairy landscapes must be 
in accordance with them, and is planning to 
build a pure Japanese house for their recep- 
tion, using the beautiful ‘‘ Yotsuyamaruta,’’ 
or the cryptomeria wood, with its natural bark 
for the frame, the roof to be of bamboo, 
and the benches of ‘‘ Hinoki’’ wood. We 
hear it will be so planned that when it 
rains heavily the trays with their delicate 
burdens can be easily brought under shelter 
by means of a rail and placed on the supports, 
but when the weather is fine they will be 
drawn out into the open air. It is most pro- 
bable an expert will come from Japan ex- 
pressly to take these masterpieces of the gar- 
dener’s handicraft under his special charge, 


240 


and also to carry out the realistic nature of 
these scenes as far as possible. Cherry 
trees, wistaria, &c., will be planted in their 
respective seasons and care will be taken 
to replace any withered trees or plants with 
new and fresh ones during the time of the 
Exhibition. 

With regard to the so-called ‘‘ Side Shows,”’’ 
naturally they do not come under direct control 
of either the British Committee or of the 
Japanese authorities. At the same time we 
fully recognise the fact that the public are 
strongly appealed to by these species of 
attractions, and we therefore hope to arrange 
that the Exhibition will not be lacking in 
this department of recreation. Steps are 
already being taken with a view to bringing 
over some of the typical attractions from Japan, 
but it is as yet premature to state definitely 
their exact nature. 

I am afraid I have already taxed the patience 
of my audience with this rough sketch of the 
coming show at Shepherd’s Bush. Needless 
to say, however, a full and adequate description 
of this great Exhibition is far beyond the 
scope of a short paper, and must depend upon 
later and more detailed information. But I 
hope, at the same time, that I have succeeded 
in affording you some idea of what may be 
expected this summer at the White City, and 
I sincerely trust that your personal acquaint- 
ance with the exhibits will not cause you to 
consider the foregoing remarks as too ex- 
travagantly eulogistic! In one respect, at all 
events, my attempt to describe the Exhibition 
has fallen far short. of the justice it deserves. 
As it lies outside my province I have not 
ventured to touch upon the British Section of 
the Exhibition at all. Nevertheless the British 
exhibits will no doubt be of a character which 
it would be hard to excel and will prove a 
source of mutual congratulation for the British 
visitors to the Exhibition. 

We shall all long remember the brilliant dis- 
play of British art that was such a remarkable 
feature of the Franco-British Exhibition, in 
1908, and the belief prevails amongst my com- 
patriots in Japan that the spacious Galleries of 
Fine Art will again this year contain a no less 
magnificent exhibition ; this fact has prompted 
them to spare no efforts in making their share 
as notable as possible, and one that may make 
a special appeal to all those who appreciate the 
art of Japan. 

Whilst there is but slender hope of their 
rivalling the British masterpieces, yet of all the 
large number each and every one will at any 
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rate have the merit of having been specially 
transported at great pains from the other side 
of the globe to find a temporary home amongst 
friends, of whose kindness and leniency of 
judgment we rest assured. 

In conclusion, we venture to hope that, given 
a fair chance, this Exhibition will prove to be 
a success, and that the success will bring in 
its footsteps many desirable effects which will 
enhance the good relations existing between 
our two nations. For example, we hope that 
one of the results of the Exhibition will be a 
marked augmentation in our commerce, which 
is already important, but has the promise of 
better things. The trade between Japan and 
the British Empire amounts to-day to some 
424,000,000 annually. Out of this total the 
volume of trade between the United Kingdom 
and Japan reaches over £14,000,000, of which 
411,600,000 represent the British exports to 
Japan. It would be idle to withhold the fact 
that it is our earnest desire to enlist in you a 
greater customer for our products, and that the 
coming Exhibition will have as one of its aims 
this object in view. Whether we shall succeed 
in this endeavour must be left to the future to 
decide ; but at all events we feel confident that 
this effort on our part will not be discounten- 
anced by your nation, in view especially of the 
fact that the volume of our present exports to 
Great Britain amounts to less than a quarter 
of your exports to us, and less than one-fifth of 
our shipments to the United States. 

This disparity of trade between our two 
nations is all the more undesirable because it 
indicates a not very healthy state of com- 
merce. It is essential to sell in order to be 
placed in a position to purchase. To give 
and to take isthe common rule of our daily 
life; in commerce this is most apparent as 
well as necessary. 

The so-called cheap Oriental labour—which, 
by the way, is no longer very cheap, and is, 
moreover, gradually ascending in its cost—is 
frequently alluded to, but one is apt to forget 
the fact that however cheap the labour may be 
the gigantic machine which turns out millions 
of articles in a short space of time is a still 
cheaper and more formidable power of pro- 
duction. Against this all-powerful rival, against 
the great supply of British-made goods in our 
market, or even against the so-called Japanese 
articles manufactured abroad, no voice has ever 
been raised in Japan. For to do so would not 
be in harmony with Japan’s ideal, and would 
be contrary to her aspirations. She has always 
been taught to respect and to admire strength 
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in a rival, and because she wishes to be a 
great power herself in some respects, she 
knows’ it is her duty to recognise the greater 
in others. 

_ All this, however, does not necessarily mean 
that we shall have to be competitors even in so 
peaceful a way, seeing that the principal 
items of our exports to you—silk, rice, copper, 
&c.—are articles which do not interfere with 
your own productions. 

To revert again to the other side of our trade 
with you, Great Britain ranks the highest 
amongst the exporters to Japan, over one- 
quarter of the entire volume having for a long 
time been in her hands. We would gladly see 
her maintain this unique position for many 
years to come, but the keen competition of 
other seekers of the market will no doubt keep 
her more busy in the future than has been the 
casé in the past. The large number of visitors 
from Japan this year will, doubtless, include 
amongst them many business’ and commercial 
men. Their attention will naturally be more 
attracted by the display of British goods than 
by their own. The British exhibitor will, there- 


fore, have a unique opportunity of bringing his- 


wares to the direct notice of the Japanese 
importer without having to cross the sea to 
reach him. The number of my countrymen 
will, however, be but a small group compared 
with the millions of foreign visitors whom we 
hope to welcome at the forthcoming Exhibi- 
tion, and amongst whom the exhibitors may 


count on a large number o! prospective | 


customers. 

But the present enterprise has a still greater 
aim in view, the realisation of which will be to 
our mutual advantage. I do not altogether 
associate myself with the theory that ‘‘the 
East and West will never meet,’’ yet, without 
undue pessimism, I realise that we have stilla 
long distance to traverse before we arrive at 
the desired goal. It is, therefore, hoped that 
this Exhibition may be the means of bringing 
our thoughts into nearer touch, and of 
augmenting our mutual knowledge of one 
another without which, after all, no good 
relations could hope to stand on a substantial 
basis. | 

For eight years our two nations have 
been united politically in a close bond which it 
is hoped will not be broken for many years to 
come. Socially and commercially, however, 
there is still room for improvement. Let, then, 
the coming Exhibition serve as a colossal seal 
which will bind us still closer in the alliance of 
commerce. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


241 


DISCUSSION. 


The CHAIRMAN, after paying a tribute of admira- 
tion to the paper, said it seemed to him that the 
Exhibition would be a veritable fairy-land, and it 
behoved Great Britain to do her utmost to make the 
British Section worthy of that being sent to this 
country by Japan. 


Mr. IMRE KIRALFY heartily congratulated the 
author on his most intensely interesting and ex- 
haustive paper. He was certain tbe Exhibition 
would arouse the enthusiasm of the civilised world 
for its unique splendour, art and novelty. Ever 
since Count Komura discussed the idea of a Japan- 
British Exhibition with him (Mr. Kiralfy) and since 
that nobleman’s retnrn to Japan, he had had the 
good fortune to be in almost daily communication 
with the reader of the paper, to which all had listened 
with such pleasure. He, could only say that Count 
Mutsu’s energy and devotion to the labours connected 
with the Exhibition were unbounded. The great in- 
terest which His Excellency the Japanese Ambassador 
evinced in all that concerned that stupendous under- 
taking assured them of success, for Mr. Kato repre- 
sented the Emperor of Japan, and everyone knew the 
success which had attended the Japanese Empire in 
all she had undertaken during the present illustrious 
reign. For the first time, he believed, in the history 
of exhibitions the British exhibits were to be shown 
with an extourage of brilliant but zesthetic colouring, 
and amid the rich harmonies of such magnificent 
gardens as are rarely seen. Indeed, the new and 
tasteful frame these exhibits were to be given would 
place them before the world to better advantage than 
ever before. Great progress was being made with 
the exhibits in the various sections; and he trusted 
the Exhibition would be made worthy in every way 
of the occasion. The British Fine Arts— modern 
and retrospective—would be unsurpassed. The 
Decorative, Liberal and Applied Arts for which 
Great Britain was famous, would be un- 
equalled, and would do honour to the Exhibition. 
He. was quite satisfied that it would be the greatest 
exhibition of British machinery, electrical and 
mechanical engineering, mining and metallurgy, 
transportation, various industries, and of British 
manufactures. generally, that had ever been brought 
together in London. Realising the importance 
of showing our beautiful health and pleasure re- 
sorts to the world, arrangements had been made 
to have displays which would delight every Briton. 
In the Textile Section they hoped to bring forward a 
series of realistic tableaux, depicting in full-sized 
groups, placed amid exquisite scenery, English life, 
from the christening of the babe on to school days ; 
from the début to the presentation at Court; the 
wedding ceremony ; Henley, Ascot, golf, and hunting.. 
These would all represent British society in its most 
interesting phases and seasons. We were to have the 
best of music, the finest of attractions, and also— 
what he was sure our public would look eagerly 
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forward to—Japanese attractions of the best and 
highest kind. Old and new Japan would be brought 
to London in a way that would be a surprise and 
delight to everyone; for, after all, no Exbibition was 
complete without its lighter side. All that hard work 
and enthusiasm could do to promote success would be 
done, and he was sanguine that the Exhibition would 
do much to cement the friendship of the two great 
Empires. 


Admiral Sir ARCHIBALD DoUuUGLAS, G.C.V.O., 
K.C.B., said that the small part he had been proud 
to play in connection with the scheme had to do with 
shipbuilding. The shipbuilders of Great Britain 
were being asked to send models, and the Admi- 
ralty had already promised to do so, and he was sure 
that that part of the Exhibition would be carried out 
with every desire to make it a complete success. 
A great many years ago he had a good deal to do 
with the Japanese navy, and from that day to this 
his heart had been in the delightful country of Japan. 
He felt that he could never say too much in 
favour of the country and the people, and their grand 
navy. He believed that the Exhibition would greatly 
promote-that love which Great Britain had for the 
island beyond the sea, the England of the East. 


Sir BOVERTON REDWOOD thougkt it was abun- 
dantly clear from the admirable paper of Count 
Mutsu that there would be at Shepherd’s Bush 
a truly remarkable demonstration of the arts, the 
manufactures, and commerce of a truly remarkable 
nation. It was the duty of Great Britain, therefore, 
as the Chairman had said, to show her appreciation of 
what Japan was doing by seeing that the English side 
of the Exhibition was commensurate with the Japan- 
ese. If there were any who had been doubtful about 
making application for space, he thought the paper 
would have removed those doubts, and that the 
success of the venture was now assured. He was him- 
self personally interested in the Section devoted to the 
Liberal Arts, and he was glad to know that in some 


branches, at any rate, there was already evidence of 


a great success. The chemical industries of this 
country had a world-wide pre-eminence, and they 
would form part of the Liberal Arts Section 
under the chairmanship of his old friend Dr. Divers, 
whose name was well known and revered in Japan, 
where he was for many years Professor of Chemistry 
in the University of Tokio. Dr. Divers was doing 
his utmost to secure a thorough representation of the 
chemical industries of Great Britain, and there was 
no doubt he would succeed. But, after all, the best 
guarantee of the complete success of the British side 
of the Exhibition was the fact that Mr. Kiralfy, who did 
not know how to make mistakes, was at its head, and 
there was also the further advantage that almost all 
the buildings which were used in the Franco-British 
Exhibition were complete and ready. 
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His Excellency the JAPANESE AMBASSADOR said 
he found himself in rather a difficult position in 
being asked to speak, because what he had to say 
had been already so well said by his friend, Count 
Mutsu. He could not praise the paper so much as 
he would wish for fear of being thought too partial to 
its author, whom he had the privilege of claiming as 
one of his intimate friends; and also for fear 
of being thought too laudatory of the exertions 
rendered by the Government and people of 
his country in. connection with the pro- 
posed Exhibition. Therefore, he would satisfy 
himself by saying that his countrymen had done their 
very best to render the Exhibition as far as they were 
concerned a great success, and he felt confident that 
the articles displayed would not fall very short of the 
interesting descriptions contained in Count Mutsu’s 


paper. 


Mr. FRANK FOWLER, speaking of the Fine Art 
Section, said Japan had sent over her very best, and 
it therefore behoved Great Britain to make the British 
exhibits as splendid as possible, and in that way 
acknowledge the great compliment Japan had paid 
her. The art of Japan, he pointed out, was far older 
than that of Britain—in fact, the country might 
almost be said to have existed before Great Britain 
was thought of; but, dealing with the present day, he 
trusted Great Britain would be able to put before the 
world an Exhibition of Art that should:be an honour 
to herself and a compliment to her friends in the East. 


The CHAIRMAN, in thanking Count Mutsu for his 
admirable paper, said that for some few years there 
had been a flirtation between Great Britain and 
Japan, but the Exhibition, he believed, would make 
for a more permanent alliance, extending in the 
future to the celebration of their golden wedding. __ 


Sir JOHN COCKBURN, K.C.M.G., in supporting 
the vote of thanks to Count Mutsu, charac- 
terised the paper as a remarkable illustration of 
a remarkable people. Japan, he said, had per- 
formed a feat unknown hitherto in the history 
of the world. It had taken other nations 
many centuries to advance to the front rank 
as a world power; but the people of Japan 
had accomplished the process in a few years; 
they had sprang full armed, like Atbene of old, 
into the modern world. It fell not to the lot of 
everyone to go to Corinth, as the old Latin gram- 
mars declared, and it did not fall to the lot of every- 
body to-day to visit Japan. It would, however, be 
possible for all to visit Shepherd’s Bush and to see 
more of the works of Japan even than the Japanese 
people were privileged to see, because works of art 
were coming over which were hidden from the public 
eye in their own country, but which were to be 
revealed to the eyes of the Western world. With 
Lord Blyth and Mr. Kiralfy at the head of affairs, 
he had no doubt that a successful Exhibition was 
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assured. It had been the despair of lovers of the 
zesthetic, from Ruskin downwards, that the highest 
forms of art were impossible of association with 
modern industry, but he believed that problem would 
be solved in the Far East, because the inimitable art 
of Japan would refuse to be conquered by the limita- 
tions modern industry might seek to impose upon it. 


Count Mutsv briefly replied, thanking the mem- 
ibers for the patience with which they had received 
his paper, which he thought, in spite of the generous 
weception given to it, needed some indulgence. 


The meeting then terminated. 


‘CANTOR LECTURES. 


AERONAUTICS. 
By CHARLES CYRIL TURNER. 


Lecture 1V.—Delivered December 20, 1909. 
PART II.* 


Now. what will the flying machine of the 
future be like? That there will be consider- 
able specialisation of machines for specific 
-purposes is certain, and, while some authori- 
ties are convinced that the monoplane princi- 
ple is a good one, there is obviously material 
for much interesting differentiation. This 
differentiation will, in the main, respond to 
certain demands. . We can clearly foresee 
-development with both monoplane and biplane. 

The racing aeroplanes will probably be 
monoplanes with comparatively small lifting- 
surface, high speed giving the necessary lift- 
ing-power. The racing aeroplane will not 
scarry a great weight, and the power of the 
-engine will be required for driving at a great 
speed without more waste of energy than is 
-unavoidable. It is, of course, an axiom that 
the greater the speed, the less the waste of 
-power. Monoplanes will very probably deve- 
lop into a permanent racing type. 


It is unwise to jump hastily into advocacy — 


-of any one type. There has not yet been a 
-scientific test of the various types of machines. 
Until we classify machines according to dif- 
ferent grades, such as area of plane, method 
of control, weight, &c., and have class corape- 
-titions on scientific lines, we shall not advance 
sensibly towards the elimination of the less fit. 

A hasty judgment on the basis of the 
Blackpool and Doncaster meetings would 
have placed the Farman biplane at the top 


* In arranging the material for publication i in the Fournal 
3it has been found necessary to print Lectures II. and IV. in 
«three instalments. 
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at both, the Antoinette as the best monoplane 
at Blackpool, and the Blériot as the best 
monoplane at Doncaster. But there was no 
extended trial of other machines at these meet- 
ings. At Rheims many machines flew, but 
there was no classified testing. 

Major Baden-Powell, reporting in the 
“ Journal of the Aeronautical Society’’ on the 
Rheims meeting, found that the Curtiss biplane 
and the Blériot monoplane were the speediest, 
the Antoinette second, and the Wright third. 
The Voisin biplane was the slowest of all. 
Of these machines the Blériot was the heaviest 
in relation to size of sustaining plane, the 
Wright was the lightest, the Antoinette nearly 
as light as the Wright. | 

The Blériot carried about 5 lb. per square 
foot of the area. The Wright less than 2 1b., 
the Antoinette 3 lb., the Curtiss 23 lb. Thus 
the heaviest and the lightest of the machines 
were among the fastest. 

Perhaps the more exhaustive tests which 
will be made this year will elucidate some of 
these points. l 

i think the near future will see machines in 
which three or four passengers can be carried, 
and in which the control can be in the hands 
Sòoner or later we shall get the 
machine attempted with two motors instead of 
one. And quite certainly we shall have the 
machine with variable lifting surface and 
variable power, a matter I went into in some 
detail in Lecture III. 

We know that an aeroplane can descend 
safely on to water. M. Latham did that in his 
attempt to cross the Channel: Soon we shall 
have machines that can ascend from water. 

It is not altogether uninstructive to pay 

attention to the imagination of the novelists 
when they are thinkers of the calibre of Mr. 
Kipling and Mr. Wells. 

The imagination of Mr. Wells in ‘“ When 
the Sleeper Wakes ” gives a view of the world 
some 300 years hence, when flying machines 
are supposed to have become the ordinary 
instruments of locomotion. Mr. Wells de- 
scribes two kinds of these machines. One 
is a big aeroplane, carrying some hundreds 


_of passengers, the other is a small, very active 


aerial ‘“‘ top,” carrying but one or two persons, 
and buzzing about like a fly. 

Mr. Kipling shows us the Trans-Atlantic 
mails carried by airship driven by powerful 
motors, and equipped with a remarkable 
rudder, called the Magniac, after its inventor. 

‘¢ The rudder that assured us the dominion of the 
unstable air and left its inventor penniless and half 
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blind. It is calculated to Castelli’s ‘ gull-wing’ 
curve. Raise a few feet of that all but invisible 


plate three - eizghths of an inch and she will yaw 
five miles to port or starboard ere she is under 
control again. Give her full helm and she 
returns on her track like a whip-lash. Cant tbe 
whole forward’—a touch on the wheel will suffice 
and she sweeps at your good direction up or down. 
Open the complete circle and sbe presents to the air 
a mushroom-head that will bring her up all standing 
within a half mile.” 


Nobody but Mr. Kipling could have written 
that. It should be an inspiration to the in- 
ventor. This airship is gas-lifted, and the 
gas is kept well in hand by use of the ‘‘ Fleury 
Ray,” which reduces it to liquid and again to 
fully efficient gas at will. A wonderful story, 
if only for the aeronautical terms employed, 
many of which will come into use in our time. 

Mr. Kipling, by the way, looking back at 
our own feeble efforts at flight, talks with scorn 
of ‘‘ the days when men flew wooden kites over 
oil engines.” 

Is there any hope for the dirigible balloon 
other than as a warship? Although dirigible 
balloons have up to the present been used 
almost entirely for military purposes there may 
be a future for them for aerial touring. For 
exploring they are of great value, for they 
enable photographs of great stretches of 
country to be taken with safety. Instead ofa 
mere path through the land being mapped 
whole districts can be quickly surveyed, the 
explorers remaining all the while immune from 
savage attack, wild beasts, and fever. 

The Comte de la Vaulx has brought out a 
small dirigible, the Zodiac, for fine weather 
sport, and there are various projects for air- 
ship services. The German Passenger Airship 
Company has been formed at Frankfurt, and 
tours on Zeppelin airships will take place next 
summer. Count Zeppelin reckons that for 
regular aerial communication between Berlin 
and Copenhagen, the capital needed for one 
airship—a main station at Berlin and a landing 
station at Copenhagen—would be £50,000. 
Therevenue, allowing for 100 flights to Copen- 


hagen and 100 back to Berlin each year, with - 


an average of twenty-five travellers, each pay- 
ing £42 10s., would amount to £412,500 a year. 
The cost of insurance, depreciation, and run- 
ning, would, of course, be considerable, but 
Zeppelin reckons there would be a large 
balance of profit. 

We have spoken of possible developments of 
the flying machine, but there are and will 
remain limitations. One limitation is that of 
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cost. The cost of an aeroplane is principally 
that of the motor, and with types becoming 
standardized the price of an‘aéro-motor will 
probably come down to £200 or so. An aero- 
plane costs from £400 to £1,500. 

Then we have the prospect of a considerable 
degiee of standardization of parts, permitting 
the cost of manufacture to be considerably re- 
duced. Probably the cost of a flying-machine, 
power for power, will be no more than two- 
thirds of that of a motor-car. On the score of 
cost of machines, then, there is nothing to pro- 
hibit a great extension of the community of 
flyers. But this cheapening depends upon the 
creation of a certain demand, and the demand 
depends first of all upon facilities for flying. 

But one other expense has been men- 
tioned—that of depreciation. Wet weather 
plays havoc with flying machines, and since 
the life of the pilot depends upon the relia- 
bility of each single wire there will have to be 
some development in the way of weather-proof 
machines. We must have metal work that 
does not rust, and fabric that does not rot. 
The pilot will have to take more care of his 
planes and frame-work than he did at Don- 
caster and Blackpool. Otherwise a machine 
that cost £1,000 will depreciate in value 50 per 
cent. in a month. 

As to facilities for flying practice, the use of 
public commons and parks will, of course, be 
denied to the aeroplanist. The solution of the 
problem will be found in a rapid extension of 
the practice of aeronautical societies acquiring 
grounds for flight, and then swift progress from 
this beginning. With the extension of flying, 
societies of flyers will spring up everywhere, 
and will acquire private ground, just as for 
motor, cycle, and horse racing private ground 
has for a long time past been preserved. 
These flying grounds will be maintained by the 
subscriptions of members, and by gate-money. 

It is natural and necessary to start with 
your private aeroplaning grounds. But once 
your aviator is-in the air he will fly beyond. 
There may be flights from one ground to 
another, and various inter-club competitions. 

Very early a demand will spring up for maps 
showing suitable descending places, and muni- 
cipalities will be asked to mark out available 
lands. There is already rivalry among the 
watering-places and holiday resorts in the 
matter of providing facilities for aviation. 
Frequented routes will have landing and supply 
stations at intervals of ten miles or so. 

I do not believe that we need be dismayed 
because the flying machine at present requires. 
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a long start on the ground. There are many 
railway stations in London to which the public 
only have access by ascending many stairs or 
descending in lifts. Yet they are used by the 
patient, long-suffering public. With the ex- 
tension of flying we shall have plenty of suit- 
able starting and alighting places. And that 
is not taking account of the possibility of im- 
provements in machines. 

It is common to hear the numerous limita- 
tions of the flying machine urged against it, 
but I think we might with reason remember 
how short is the time during which men have 
flown, and how recently it is that they have been 
able to gain experience in the air. Progress 
has been very rapid in the past two years, and 
great developments in the motor, in aeroplane 
construction, as wellas in dirigible ballooning, 
are imminent. g 

Finding the way inthe air is difficult. Need- 
less to say, the aeronaut must take a compass. 
The best form of compass is the prismatic, by 
which directions can be taken with very great 
accuracy all the time fixed objects on the earth 
are visible. This compass should have a dial 
covered with luminous material visible.at night. 
For employment upon aeroplanes. it is neces- 
sary to have a compass immune from the in- 
fluence of the magneto of the motor. This 
disturbing influence will probably be overcome 


in the same way as on the torpedo boats. There 


the compass is greatly interfered with by the 
machinery, but tests are made and the amount 
of deflection ascertained. -Then magnets are 
placed in such a position as to correct the 
variation. 


AA gyroscope compass may be possible, a 
‘Once.a gyroscope has been. set spinning: at. 
a sufficient rate in~a. certain’ :plane--it-..will 
Start it: spinning. in 


remain’ in that. plane.. 
the plane that runs -north -and south and it 
will remain in it, not pene to magnetic or 
other: disturbances. . : 


Keeping a straight course is posso all the 


while land is in sight. For it is simply neces- 
sary to take your line with ‘two fixed objects. 
Naturally, when one pilot. has to do all this 
and attend to the machine and motor, he has 
not any leisure to speak of. | 

-We have seen that an airship can, if its 
velocity be superior: to that of the wind, make 
for its destination with due allowance for drift- 
ing. If you cannot see the earth, however, 
and cannot take.a meridian, you may go far 
out of your. course. A little instrument has 
been brought out to enable the true djrection 
of an airship to be readily determined at any 
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time, that is to say, the direction resulting from 
the forward motion and any drifting motion 
which from any cause may be set up, but it is 
only of use when the ground is visible or when 
the aeronaut is fairly certain of the direction 
and velocity of the wind. Flying by night or 
over clouds presents difficulties unless the 
balloonist or aeroplanist can see fixed objects. 
He cannot tell how much he may be drifting 
astray on a big current of air. 

To balloonists, whether in a spherical or a 
dirigible balloon, an electric indicator on the 
trailing-rope is useful at night. The drag of 
the trail-rope along the ground causes the end 
in the car to make contact with an electric 
indicator,-which at once rings a bell, warning 
the aeronaut, when he may not be able to see, 
that he is near the ground, and that it-may be 
necessary to discharge ballast in order to avoid 
striking something in the dark. 

Special maps are necessary for aerial navi- 
gation. It is very difficult to recognise familiar 
country from above, and the ordinary map is of 
very little use in informing the aeronaut of his 
whereabouts if he is over strange country. 
The familiar landmarks are not recognisable. 
With a map on a scale of half-an-inch to the 
mile, showing the lines of the roads and the 
shapes of the villages, it is often easy enough 
to ascertain the locality, but the aeronaut 
travels swiftly, and a full equipment of half- 
inch scale maps would be a serious item in the 
weight of his load. Moreover, he is often 
above clouds for a considerable period, and 
then when he views the earth again it is very 
difficult and frequently impossible to pick 
up the locality by a study, of the map. 
The, aeronaut in the flying-machine or the 
dirigible balloon is more favourably placed 
than in the ordinary balloon. He knows his 
direction approximately, although he is, as we 
have ‘seen; often unable to make proper allow- 
ance for the drifting effect of the wind, and if 
caught by varying currents or by storms above 
the clouds he easily loses track of the course 
of his flight. 

sf Relief ” maps are of little use and there 
will be need for the construction of large dis- 
tinctive ground marks for day and lights for 
night. time at distances about ten miles or so 
apart indicating by number or shape the locali- 
ties. These marks would of course correspond 
with marks on the chart. They could be 
different in colour and in shape, and each 
county might have its special mark on the 
basis possibly of the motor-car registration 
letters. 
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Zeppelin proposes maps showing different 
heights by colour with streams, marshes, and 
woods indicated as influencing the static equi- 
librium of the airship. The scale he suggests 
is three miles to the inch, but this, of course, 
is rather for balloonists than for aeroplanists. 
Colour is the main consideration, and the 
colour, I am convinced by my own experience, 
should approximate to the colours of the land- 
scape as seen from above. The roads should 
be in white, the water blue, the fields light 
green, woods a darker green, habitations grey, 
railways black, very much as these general 
features appear from above. Roads and the 
lines with which they converge on a town, 
taken in conjunction with railways and water, 
I have always found are the surest guides to 
locality. ` 

Combined with that of marks to guide the 
aerial traveller in locality and direction is the 
question of conveying useful information to 
him. lt will often be of great importance to 
him to know the strength and exact direction 
of the wind. It may not be possible for him 
to ascertain these’ with absolute accuracy 
while he is in flight, by his own observations. 
The German Aerial Navy League has brought 
forward a useful idea in this connection, sug- 
gesting special lighthouses. These are to 
send a long beam of light in the direction in 
which the wind is blowing. But to make the 
service thus rendered more particular, would it 
not be better to have a long white indicator 
_ with a conspicuously painted arrow, and with 
some method’ of marks to indicate also the 
strength of the wind ? 

‘We turn to Mr. Kipling for pence and 
we get a picture of an aerial world illuminated 
from below by coloured beams that pierce 
through thick strata of clouds. 


‘* Bristol and Cardiff double lights (those statelily- 
es beams over Severnmouth) are dead ahead of 
; for we keep the southern winter route. Coventry 
Ca the pivot of the English system, stabs up- 
wards once in ten seconds its spear of diamond light 
to the north, and a point or two off our starboard 
bow. The Leek, the great cloud breaker of St. 
David’s Head, swings its unmistakable green beams 
25 degrees each way. There must be half a mile of 
fluff over it in this weather, but it does not affect the 
Leek. ‘Our planet’s overlighted, if anything; says 
Captan Tamall, at the wheel.” 


There is only time to sketch very briefly 
some of the possibilities of aerial craft in war. 
The conquest of the air no more means uni- 
versal denationalization than did the conquest 
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of the sea. In any European war in the future, 
even if it unhappily occurred next year, both 
dirigible balloons and aeroplanes would be 
used. Has not Farman flown over four hours at 
a stretch ? Chiefly they would be employed for 
purposes of taking observations, but attempts 
would certainly be made to use the dirigible 
balloon for offensive operations. 3 

The use of dirigible balloons, especially in 
this country where strong breezes are common, 
calls for airship harbours at frequent intervals- 
I think shelter walls capable of being turned 
round to the wind in any direction will be used. 
Each will have a staff of attendants, and the , 
walls will not always be standing erect but will 
be so made that they can be run up in a few 
minutes whenever an airship approaches and 
signals its need. To have them every ten 
miles or so all over the country always stand} 
ing would be intolerable. 

An airship, as I pointed out in the second 
lecture, has nothing to fear from any wind. 
while she is in the air, but on landing even an 
ordinary breeze may wreck her. It is all: very 
well for the Germans to show us what they can 
do with dirigible balloons, but in the great. 
central plain of Europe there is comparatively 
little wind. They are not handicapped as we 
are. But in this country so frequently and ~ 
quickly do strong winds spring up that it may 
be doubted whether any airships that could not. 
be quickly deflated would be of use. We may 
discover that we can only employ the semi- 
rigid and the non-rigid balloon. The rigid 
balloon at, Barrow may be a big blunder after 


all. If, however, we can-ever get a dirigible 


balloon capable of a speed of 60 miles an hour, 
and of staying up for a week, then we could 
safely ignore all but the very strongest winds. - 
The aeronauts could ascend'without anxiety, . 
knowing that nothing worse would happen than 
an involuntary trip over the sea, and that they 
could certainly stay up jong enough to sail. 
home again. 

-The effectiveness of E, craft is limited. 
by their .small capacity for carrying fuel. 
How long can a dirigible balloon remain in. 
the air? Taking the best existing airships; 
we may assume that their limit of time when 
the engines can work is seventy-two hours. 
After their engines are exhausted they remain 
as balloons, capable of keeping aloft as long 
as their gas holds out or the food-supply of” 
the crews lasts. But in such a case they are, 
of course, at the mercy of the wind. The air- 
ship coņmander will have to note the direction 
of the wind, and decide whether it is likely to- 
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favour his return to safety without fuel, if he 
contemplate making the -utmost of voyage 
possible on the amount of fuél he can carry. 
In passing over’ hostile country it will, however, 
sometimes be possible to come to earth and 
commandeer fresh supplies of.petrol. Long- 
distance attack will often be made on a favour- 
able wind, so that. the commander can reserve 


all the spare fuel for manceuvring when. in: 


action and for the return journey. It is likely 


enough that marine warships will be able to- 


take flying-machines to sea:to make ascents 
on occasion, and to actin co-operation with the 
water-craft. Kites ought to form part of the 
equipment of every warship for the detection 


of submatine attack. Objects at a consider-. 


able depth can be seen -in the sea | from an 
elevation. l 

The home-defending airship will, in one 
respect, have the attacking one at a disadvan- 
tage. The latter will have frequently to return 
toits base for supplies of fuel and ammunition. 
The defenders will be close to their base. 

But, taking all the limitations into account, 
there remain two directions in which aerial 
fleets will operate with great effect; they will 
move at night, unseen and unsuspected— 
perhaps before the outbreak of hostilities ; 
and. the morning will find them in position, 
ready to reconnoitre or even to attack. 

In cloudy and misty weather, airships can 


keep low without much danger of being seen, 


even when they can locate their own position. 
It is very difficult for an observer to locate an 
airship in the dark, even with the.aid of search- 
lights. Probably: airships will carry: out: re- 
connaissances by day, and rely for safety on 
taking advantage of atmospheric conditions, 
or in their power to change their altitude. But 
for throwing projectiles, night might be. pre- 
ferred, as they can then approach closer to the 
adversary without being in so much danger 
from shell-fire. Everything is to be gained by 
night attack. The airship can keep toa lower 
altitude, and therefore carry more ammuni- 
tion, and discharge it with less waste. Neither. 
dirigible balloons. nor aeroplanes will be able 
yet to carry enough ammunition to effect much 


destruction of well-armoured warships or of 


well-defended naval stations. Their moral 
effect may be great, and the best way to 
combat them will be to have similar vessels of 
war. 

Colonel Capper: estimates that a rigid airship 
of 500,000 cubic feet capacity, with a radius of 
500 miles, and a speed of 30 miles an hour, 
could carry 4,480 pounds of bombs at a height 
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of 5,000 feet, and that a non-rigid balloon of 
the same gas capacity: could carry 11,200 
pounds of bombs. But large heavy bombs. 
cannot be thrown out of an airship without 
endangering its equilibrium. 

An airship of 100,000 cubic feet capacity is. 
the largest that could be carried on board ship. 
Such an airship need not be rigid for the 
purpose of reconnoitring and attacking 
harbours; but even then its capacity for 
offence would be limited, perhaps, to 12,000: 
pounds of bombs and sufficient pero for three 
or four hours. 

The difficulty of hitting an object on the 
ground from an airship is very great. Any 
article dropped from a moving balloon partakes 
of the motion: of the balloon. Whether you 
drop a feather or a piece of lead it appears to 
fall directly below the balloon, even though the 
balloon be travelling at fifty miles an hour. If 
you are at a great height you have to allow 
for the time a missile will occupy in falling to 
the ground. You will also have to allow for 
any different wind current that may be blowing 
in a lower level. The warship gunner firing at 
long range has some difficult problems to solve. 
He has to allow for the motion of his own 
vessel, its rolling movement, the motion of the 
object fired at, the distance, the wind, and for . 
different winds at the enormous altitudes 
through which a projectile fired at an object. 
four. or five miles away has to go. To the 
aeronaut the problems are:even more com- 
plicated. 

The aeroplane could be used for the swift 
conveyance of ammunition to a critical point, 
and both the aeroplane and the dirigible- 
balloon constitute a:menace to the general. 
staff—the brain of the army, who have hitherto. 
been able to work in safety miles behind the. 
front battle line. Now. daring’ commanders.: 
will try to locate them from above, and destroy 
or at.any rate disorganise them. Small raiding” 
parties will travel through the air and land at 
important: points and cut telegraph wires, or 
destroy railway lines, and then fly away again.. 
Remember this, a hole or two made in the 
gas envelope of a dirigible does not impair its. 
efficiency, nor would a hole or two through the- 
plane of:a flying machine pee its ase ae 
or hinder its flight. 

-As early as 1870 a gun was constructed by 
Krupp for use against the French balloons 
that ascended ‘from Paris during the siege. 
It.was not a success. During the past two or 
three. years, however, various effective guns 


have been designed and made in considerable 
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numbers by Krupp and Ehrhardt. There is 
also a howitzer designed for aerial defence by 
Vickers, Son and Maxim. 

Many of the German guns are mounted on 
motor-cars. Of the Krupp guns one is of 
7°5 cm. calibre mounted on a motor-car which 
carries five men and 62shells. The horizontal 
range is 9,000 metres, the vertical 6,300 
metres. 

A large gun designed for naval use and 
fortresses is of 10°5 cm. It has a vertical 
range of 11,400 metres and a horizontal range 
of 13,500 metres. 

A special shell is sometimes employed which 
leaves a trail of smoke in the air serving as a 
guide to the artilleryman and enabling him to 
make improved practice with the subsequent 
rounds. 

One of the Ehrhardt guns is a 24in. weapon, 
with a total range of three miles whén fired at 
an angle of 60 degrees. All the guns have 
sighting gear which enables the gunner while 
in an untrained position to keep the object in 
view and at the same time to control the direc- 
tion of the muzzle. One of the guns is 
mounted on a field carriage the wheels of 
which can be splayed outwards so as to per- 
mit of the mounting being readily revolved 
about the point of the trail, and at the same 
time constituting a rigid base. 

Obviously, there are certain limitations to 
the use of such weapons, and an airship com- 
mander will always seek to.manceuvre so that 


projectiles, fired at him, will do damage tothe 


enemy by falling back on their own lines. i ° 

It is difficult to compare the aeroplane with 
the dirigible as regards offensive power. But 
it may be pointed out that an aeroplane attains 
great altitude only by a long, slow gradient, 
which an airship can mount swiftly. At 
present, possibly, the dirigible balloon, because 
it can Carry a crew and weapons, and can rise 
swiftly, would beat the aeroplane in a duel, 
for the latter would be destroyed before it could 
get above and destroy the gasholder of the 
balloon. 

It is commonly believed that airships will 
bombard even peaceable towns. According 
to the written laws of war as agreed upon at 
the Hague Conference an airship may dis- 
charge projectiles, but for the rest it is bound 
by the same prohibitions that affect marine 
warships. Thus it may only fire at defended 
places and it may not discharge projectiles 
whose sole object is to emit noxious gases. 
London is a defended city, but its defences lie 
at Sheerness and Chatham, and these places 
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having been subdued, no civilised enemy 
would imagine he had a right to come up and 
bombard the City. Nor would it be worth his 
while. For, as Colonel Stone says, no country 
will submit merely because defenceless citizens 
are being slain. There is, however, this 
danger, that any exuberantly patriotic citizen, 
enraged at the sight of the invader, might fire 
at an airship and the airship would be justified 
in retaliating. 

+As to Great Britain’s position, I think that 
far more serious than our deficiency in aerial 
craft is our lack of aeronauts and experience. 
We have a rigid dirigible balloon being made 
in the north. Private enterprise is obtaining 
for the country two dirigible balloons from 
France. But with the exception of the small 
staff at Aldershot, who have a great deal to 
learn in the matter of aerial navigation, we 
have no men. That is where Germany and 
France are so far ahead of us. Lately we 
have seen Germany in a position to carry out 
extensive manceuvres with dirigible balloons. 
The Zeppelin is fitted with wireless telegraphic 
apparatus. With all this and a multitude of 
details Great Britain has got to begin practi- 
cally at the beginning. There is a great deal of 
leeway to make up, and to the comforting assur- 
ance that Germany and France are at the most 
only three or four years ahead of us, and that we 
can make up for lost time in twelve or eighteen 
months, I say that for all practical purposes, 
if it came to a trial of strength, one year in 
arrear is as bad as fifty. We are, however, 
beginning to be conscious of our defects, and 
the public are very anxious that they should be 
remedied. Great Britain is spending £78,000 
on aeronautical work this year instead of the 
45,770 of last year. Germany puts aside 
4400,000, France £90,000. Germany has nine 
military airships and many others that could 
be used; France has only two. 

Aerial warfare will be of a highly specialised 
character. Land and sea experience are of 
very little use in dealing with the novel con- 
ditions and the innumerable new details and 
calculations necessary. It would be possible 
to expatiate at great length on the particular 
problems to be considered by the airship com- 
mander and the aeroplane scout. Many of 
these occur instantly to the mind arising out 
of the matters I have dealt with in these lec- 
tures. I have dwelt on the limitations of aerial 
craft because one hears so much panic- 
stricken exaggeration of their powers. In spite 
of their limitations they will be used. The 
greatest battleship in existence has its limita- 
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tions. The wooden ships that fought at Trafal- 
gar were the servants of the winds almost as 
much as are the airships of to-day. We shall 
develop a new system of tactics. There will 
be no more starved garrisons without a battle 
in the air. No one can say precisely what will 
happen. Foreign military engineers, artil- 
lerists and tacticians have been at work on 
these problems for years, and they have the 
advantage of us in the possession of numerous 
aerial vessels of war. There is some available 
literature on the subject and there are secret 
reports. But it is far less easy to forecast the 
conduct of aerial warfare than it is to under- 
stand what may happen when the hitherto 
untried Dreadnoughts go into action. The 
obvious lesson is to be prepared; and after 
all, the elaboration of any science for the 
sinister purpose of war is never labour entirely 
lost to the arts of peace. 


HOME INDUSTRIES. 


The Census of Production.—The second part of 
the preliminary tables summarising the official records 
of the Statistical Department of the Board of Trade 
as they deal with home productions has now been 
issued, and it demonstrates the immense importance 
and satisfactory character of our home production 
and consumption. The figures show that the British 
home trade far transcends in importance the trade 
with the- foreigner. .As an illustration, taking the 
five representative British trades of engineering 
factories, shipbuilding yards, cycle and motor facto- 
ries, leather factories, and paper-making factories, 
the tables’ show that of the combined output, 32 per 
cent. only was exported. Imports of like manufac- 
tured articles, in the aggregate, were 13 per cent. 
of British production. Home consumption is 
arrived at by adding to the 68 per cent. of British 
productions the 13 per cent. of imported foreign 
productions, and deducting the 32 per cent. of British 
manufactures exported, which gives 81 per cent. of the 
total as the amount consumed in Great Britain. It 
is satisfactory to find that in the electrical industries, 
where we have always lagged behind, from causes not 
altogether within the control of the manufacturer, 
we are making up leeway, and the manufacture of 
motor-cars is already a staple industry. In all but 
the most luxurious and highly finished products we 
have already ousted the foreigner. The value of the 
imports of machinery, other than electrical, is about 
9 per cent. only of the total production of the United 
Kingdom ; that of electrical machinery under 14 per 
cent.; of electrical goods and apparatus, 26° per 
cent. ; of telephone and telegraph cables, 12 per cent. 
The imports of electrical wires and cables is only 5 
per cent. In 1907 we constructed 9,700 motor 
vehicles of the value of £3,314,000, and of these 
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2,300 of the value of £858,coo were exported, whilst 
we imported 4,300 of the value of £ 1,834,000. The 
Board of Trade returns show: that last year British 
exports under this head increased no less than 21 per 
cent., and 1910 is expected to be a record year for 
the motor industry. The steamships exported in 
1907 represented in value £10,019,7C0, or 39 per 
cent. of the value of the work done on the construc- 
tion of steamships in the United Kingdom in that 
year and 34 per cent. of the tonnage. The imports 
only amounted to 655 tons gross, valued at £27,000. 
The value of leather produced in the same year was 
£8,411,000, the imports being equal to between one- 
third and one-half of the output of the tanneries of 
the United Kingdom. The value of the total output 
of the paper trade is calculated by the Board of Trade 
at between 123 and 13? million sterling, the total net 
imports of paper and board: amounting to 8,680,000 
cwt., valued at £5,362,000. 


The Vulcanite Industry, — There is some likelihood 
of the resumption of the manufacture of vulcanite and 
celluloid goods on a large scale in Scotland, the 
factory of the Scottish Vulcanite Company having 
passed to another company which is extending the 
works so that they will provide employment for about 
1,000 hands. It is expected that the factory will be 
in active operation by April. The Scottish Vulcanite 
Company (now in liquidation) was the only company 
manufacturing vulcanite in the United Kingdom. 
The staple articles of manufacture consisted of 
vulcanite combs, and at one time it did a considerable’ 
export trade, especially to Canada and India. 


Artifictal, Nitrates.—The Atmospheric Nitrogen 
Company of ‘Wiesbaden is about to be re-constructed 
by a French syndicate. Formed abcut three years 
ago with the.object of manufacturing nitrates, nitrites, 
and concentrated nitric acid from the air, it has not 
been a commercial success. In intimating the trans- 
ference of the company’s interests to others, the 
Chairman stated that he and his co-directors are as 
convinced as ever of the metits of their system, and 
their difficulties have not been of a technical nature. 
It is expected that the new company will conduct 
operations on a much larger scale. In addition to the 
present plant, a new one is to be built at Innsbruck, 
and water power in the Spanish Pyrenees will be ex- 
ploited. The power piant to be erected there will 
develop 25,000 horse-power, and will be under the 
control of a separate company, which will lease it to 
the Nitrogen Company. Four of the Directors of the 
old company will be upon the new Board, whilst 
three will be appointed by the firm of Ganz and Co., 
Pesth, and seven by the French syndicate. 


The Credit System and Exports.— The dutiable 
imports of electrical apparatus passed into Canada 
from the United States in the last fiscal year 
amounted to 1,937,371 dollars, from the United 
Kingdom to 91,092 dollars. It is a great differ- 
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‘ence and cannot be explained altogether by geo- 
-graphical: position and consequent proximity of the 
American market. Mr, O’Hara, the Deputy Minister 
-of the Department ot Trade and Commerce at Ottawa, 
who directs attention to the figures, was instrumental 
‘some years ago in inviting the Board of Trade to 
appoint a Trade Commissioner to Canada, who in 
turn appointed a number of correspondents through- 
‘out the Dominion for the, purpose of assisting the 
‘exporters of the. United Kingdom to share in the 
‘Canadian: market. .. This. was a step. in. the right 
‘direction, but when it is remembered that the United 
States have no fewer than. 209, Consular Agents 
throughout Canada, it will. ‘be .understood that the 
Government. of the United Kingdom is. still far 
behind that of its chief. competitor in assisting 
manufacturers to obtain’Canadian orders... And Mr. 
O’Hara directs attention .to another obstacle to 
British commercial progress .in this, direction, namely 
the refusal of British firms to give credit. He 
instances the case of a London electric com- 
‘pany which received an ordér from the Ottawa 
Electric Company for sample goods to, the value 
of £1 8s., and refused to execute it unless and 
until they received the money. It is true that the 
order was small, but indifference to small orders is apt 
to stop large ones. It is no doubt.necessary to exer- 
cise caution in the execution of orders coming from 
new customers, but surely it would have been easy to 
make enquiries in responsible quarters as to the 
standing of the Ottawa firm. ‘‘ They hold the order 
for three weeks,’’ says the general superintendent of 
the Ottawa Electric Company to Mr. O’ Hara, “ until 
wecansend the money. ‘This seems ridiculous to us 
here in this country. There is not a firm in. the 
United States who.would not have filled this order 
promptly. If they didnot know us; they would look 
up in the mercantile reports, but they would send the 
goods anyway, ‘and follow the. shipment by letter 
asking if we were satisfied with the Bees and 
showing eagerness to serve us.”’. 


The Shrinkage in Hop. Cultivation. — Tables given 
in the ‘“ Agricultural Statistics,’ recently issued by 
the Board of Agriculture and Fisheries, show that 
during the last three years, and excepting Austria 
and Hungary, there has been a general tendency to 
reduce the area under hops throughout the world. 
-The shrinkage is most marked in Germany and 
in England, where it has been continuous for 
several years past. In’ 1906, the acreage under 
hops in England was 46,722 acres; in 1907 it fell 
to 44,938, in 1908 to 38,921, and last year it was 
only 32,539 acres. At this rate, the hop cultivation 
in England will soon be a thing of the past. In 
Germany, taking the four years, 1906-9, the decrease 
was from 95,987 acres to 71,553; in the United 
States it fell from 55,022, in 1407, to 50,020 in 1908, 
and last year, in Oregon, it fell to 17,000, as com- 
pared with 22,000 acres in 1908. 
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Seamen’s Compensation—It may be remembered 


that when it became known that the Workmen’s 


Compensation Bill of 1906 included seamen within 
its scope many shipowners, feared that the result to 
them would be disastrous. It was urged that what 


might prudently be conceded to landsmen could not 


safely be given to seamen, necessarily working under 
very different conditions. The Act has now been in 
operation for some little time, and there is nothing to 
show that these fears are at all likely to be justified. 
The latest figures show that the cost of the Act during 
the two and a half years it has been in operation, ‘far 
from being disastrous, has actually been less than. a 
penny per ton per annum for steamers of over 1,000 
tons gross register. If the experience of one of the 
protection and indemnity associations may be. taken 
as representative, the calls upon. members in re- 
spect of life and injury claims continue to decrease. 

It must, however, be borne in mind that the ship- 
owner often has a heavy bill to pay in connection 
with the sickness or injury of his servants which does 
not fall upon any other employer of labour, and is in- 
dependent of the Workmen’s Compensation Act. If 
a workman ashore is sick, or injured, the employer is 
able to get rid of him at once, whereas the shipowner 
may have the sick or injured seaman upon his, hands 
until he can be landed at a proper return port. He 
may have to pay the workman full wages for, some 
time before he is able to land him, and he may then 
have to pay for his maintenance and medical expenses, 
not to speak of his passage to the United Kingdom. 
It may be noted in this connection that the Common- 
wealth House of Representatives has just passed a 


- Bill providing for the grant of compensation to sea- 


men for injuries suffered in the course of their employ- 
ment. A similar Act is in operation in New Zealand. 


CORRESPONDENCE. 


THE SLEAFORD. BEET SUGAR 
SCHEME. 


As one of those particularly interested in the Slea- 
ford beet sugar scheme, a reference to which is made 
on page 215 of the Journal of the Royal Society of 
Arts, dated the 7th January, 1910, I think it desir- 
able, in view of the actual developments of this 
scheme, to draw your attention to the fact that the 
paragraph in question is a little misleading, inasmuch 
as it gives the impression that the Lincolnshire Beet 
Sugar Company, Ltd., has been satisfactorily launched 
on its business career.* 

As a matter of fact, the financial arrangements for 
getting together the necessary capital proved some- 
thing of a fiasco, and the application money was 
returned to the public on the 23rd December. 


* Since this letter was written a further article appeazed in 


‘the Fournal of January 14th (v.p. 228), commenting on the 


failure of the Sleaford scheme.—Ep. 
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In my opinion, there were very good reasons for 
hoping that the scheme would ultimately tnrn out a 
financial success if, as you Say, there was a good 
management. 
reasons, the capital was not forthcoming, and the 
scheme had a temporary set back. I understand there 
are hopes of reviving public interest in the matter, 
and it is sincerely to be desired that better luck awaits 
the efforts of those concerned in the immediate future. 

I think that all who are acquainted with the 
` methods adopted for raising the necessary capital 
will agree that the non-success of their efforts was 
due rather to the nature of those efforts than to any- 
thing connected with the beet sugar industry per se. 

R. SIMs. 


8th J anuary, 191c. 


OBITUARY. 


ALDERMAN GEORGE BAKER.—Alderman George 
Baker, the “father” of the Birmingham City 
Council, died on tbe 15th inst., at the age of 84. 
He came of a very old Birmingham family, and was 
a member of the Society of Friends. He was educated 
at Ackworth School, Yorkshire, and when scarcely 
fifteen years old was called upon to assist his father 
in business. At the age of twenty he took the post 
of an instructor at the first day school opened in 
Birmingham. He was elected to the Town Council 
in 1865, and at once took a prominent part in agita- 
ting for the reform of the system of public sanitation, 
which caused a heavy death-rate. When, in 1875, 
the town’s water supply was acquired by the corpora- 
tion, Mr. Baker was appointed a member of the 
Water Committee and Chairman of the Works 
Sub-Committee. He became an Alderman in 1874, 
and two years later succeeded Mr. Joseph Chamber- 
lain as Mayor. In 1888, Alderman Baker was 
elected Mayor of Bewdley. He had been a member 
of the Society of Arts since 1876. 


GENERAL NOTES. 


NINTH INTERNATIONAL CONGRESS FOR COM- 
MERCIAL EDUCATION.—TIhe Ninth International 
Congress for Commercial Education will meet in 
Vienna from the 11th to 15th September, 1910. 
The Congress is under the patronage of the I.R. 
Austrian Ministry of public worship and instruction, 
the I.R. Austrian Ministry of Commerce and the 
International Association for Commercial Education. 
An exhibition of educational appliances and text- 
books in use at Austrian Commercial Schools will be 
arranged in connection with the Congress. The sub- 
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scription to the Congress is kronen 10—for members, 
and kronen 50—for corporations. Further particulars- 
can be obtained from Hofrat Eugen Gelcich, Chair- 
man of the Executive von 5 a 
Vienna I. ; 


THE FIFTH INTERNATIONAL CONGRESS OF PHO- 
TOGRAPHY, BRUSSELS, 1910.—The Fifth Interna- 
tional Congress of Photography will be held im 
Brussels next August. The Belgian Government 
have granted their patronage, and the committee is. 
working with the co-operation of the Association. 
Belge de Photographie, the Union Nationale des. 
Sociétés Belges de Photographie, the Bureau Biblio- 
graphique International, “the Société Francaise de 
Photographie, besides several local committees. Pro- 
mises of support have been received from all parts of 
the world, and arrangements have already been made- 
for the presentation of reports by specialists on recent: 
progress and the present state of knowledge in many 
of the special branches of photographic work. A 
complete programme of the congress and all arrange-. | 
ments in connection with it will be issued as soon as. 
possible to any applicant. For the convenience of 
English members, inquiries and subscriptions may be- 
sent to Mr. Chapman Jones, 11, Eaton-rise, Ealing, . 
London, W. 


MEETINGS OF THE SOCIETY.. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 80 'clock : — 


JANUARY 26.—‘‘Goldsmiths’ and Silversmiths”” 
Work.” By OMAR RAMSDEN. SIR GEORGE 
BIRDWOOD, K.C.I.E., C.S.I., M.D., EL.D., wil. 
preside. 


FEBRUARY 2.— An Improved Method of Fieiro 
Plating.” By AUGUSTUS ROSENBERG. Prof.. 
SILVANUS P. .-THompson, D.Sc., F.R.S., will: 
preside. 

FEBRUARY 9.—‘‘ Colour Blindness.” By FRED. 
W. EDRIDGE GREEN, M.D., F.R.C.S. DR.. 
FREDERICK W. Mort, F.R. S., F.R.C.P. ewes 
preside. l 

FEBRUARY 16.—“ The Lifeboat m its Work. 
By SIR JouN CAMERON Lams, C.B., C.M.G., 
Deputy-Chairman of the Royala National | Lifeboat 


` TASUD. te ioa e 


Dates 7 ke heredar announced ¢— 


a Methods of Detecting Fire- damp in "Mines. me 
By SIR Henry, HARDINGE CUNYNGHAMR, K. C. B. 

“The Public” ‘Trustee and his Work.” By. 
CHARLES Joun STEWART, Public Trustee. The - 
LORD ‘Cater Joster, G. C: M. G., F.R. S, will 
preside. f 

‘« The Foundations of Stained Glass Work. p By: 
NOEL HEATON, B. Se., F.C.S. 
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‘ The Port of Dover.” 
MISLEY, M.Inst.C.E. - 
“‘Qxy-Acetylenie Welding.” By H. S. SMITH. 

‘‘ The Teaching of Design.” By E. COOKE. 

‘“ Miniatures.” By CYRIL DAVENPORT. 

“The Guildhall: the Recent Discoveries and 
Restoration.” By SYDNEY Perks, F.R.I.B.A., 
F.S.A. 


By ARTHUR T. WAL- 


INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock :— 


FEBRUARY 17.—‘‘The Bombay Housing Ques- 
tion.” By GEORGE OWEN W. Dunn, M.Inst.C. E., 
Chairman, Bombay City Improvement Trust, 1604: 
1909, and President, Bombay Municipal Corporation, 
1908-1909. The RIGHT Hon. LORD SANDHURST 
G.C.S.1., G.C.1.E., will preside. 

MARCH I0.--* Indian State Forestry.” By SAINT- 
HILL’ EARDLEY-WILMor, C.LE., late Inspector- 
General of F orests. 

APRIL 21.—“ The Arts and Crafts of Tibet and 
the Eastern Himalayas.’’ By J. CLAUDE WHITE, 
C.LE. i 

-May 26K The People of :Burma.” 
RICHARD TEMPLE, Bart., C.LE. 


By Sir 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 


FEBRUARY 1.—‘‘ Imperial Colonial Development.” 
By C. REGINALD ENOCK, F.R.G.S. 

MARCA 1.— Fruit Production in the British 
Empire.” By Dr. JoHN MCCALL, Agent- General 
for Tasmania. 

May 3.— ‘Commercial Expansion within the 
Empire.”. By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


ALAN S. COLE, C.B., “Textile Orna- 
mentation.” Three Lectures. 


LEcTURE II.—JANUARY 24. —Dyeing, stamping, 
and printing textiles with ornament—Egyptian cos- 
tumes with dyed and stamped ornament—Indian 
*‘tyeand dye” work —Javanese “ battick ” — Pliny 
on dyeing—Coptic stamped ornament (fourth cen- 
tury)—Indian earthenware stamp—Persian dyers— 
Scriptural subjects in Byzantine linen prints—woven 
patterns (seventh to thirteenth centuries) imitated in 
Rhenish- printed stuffs— Religious subjects (fifteenth 
century) in German printed linens—Imitation of later 
woven patterns—Italian and German. 
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PROFESSOR W. WATSON, 
“ The Petrol Motor.” 
February 7, 14, 21, 28. 


D.Sc., 
Four Lectures. 


F.R.S., 


LAWRENCE WEAVER, F.S.A., “Lead 
Work.” ‘Two Lectures. m; 

March 7, 14. o 

ALFRED B. SEARLE, M.S.C.I., ‘“ Modern 


Methods of Bricķ-making.” Four Lectures. 
April, 11, 18, 25, May 2. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Jan. 24..ROYAL SOCIETY OF ARTS, John- 


street, Adelphi, W.C., 8p.m. (Cantor Lecture.) 
Mr. Alan S. Cole, “Textile Ornamentation. k 
(Lecture II. ) 

Surveyors, 12, Great George-street, S.W., 8 p.m. 
Discussion on Mr. Davidge’s paper, ‘Town 
Planning Systems,” and Mr. John Willmott’s 
paper on “The Housing, Town Planning, &c., 
Act, 1909.” 

Geographical, Burlington-gardens, W., 8 p.m. Mr. 
D. Carruthers, “ Travels in Northern Arabia.” 

Victoria Institute (at the House or THE RovAL 
Society of ARTS, John-street, Adelphi, W.C.), 
44 pm. Prof, H. Lane horie Orchard, “The 
Attitude of Science towards Miracles ” (Gunning 
Prize Essay, 1609). 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. A. B. Keith, “The Development of the Con- 
Stitution of the Commonwealth of Australia.” 


TUESDAY, JAN.2 s- Royal Institution, Albemarle-street, W., 
3pm. Prof. W. A, Herdman, “The Cultivation 
of the Sea.” (Lecture II.) 
Civil Engineers, 25, Great Georgerstreet, S.W, 8 
p.m. Discussion on Mr. Ivan Collingwood 
Barling’s paper, ** The Reconstruction of the Tyne 
North Pier.” 


Photographic, 35, Russell-square, W.C., 8 p.m. 


WEDNESDAY, JAN. 26... ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 8 p.m. Mr. 
Ramsden, ‘ Goldsmiths’ 
Work.” 

Royal Society of Literature, 20, Hanover- -square, 
W., 8& p.m. The Ven. Archdeacon W. M. 
Sinclair, ‘John Donne, Poet and: Preacher.” 


THURSDAY, JAN. 27.. i at Burlington-house, W 
8 pm. 

Royal, Burijigtos: house, W , 44 p.m. 

London Institute, Finsbury - circus, E.C., 6 p.m. 
Mr. E W. D. Manson, “The Limited Company in 
the Twentieth Century.” 

Royal Institution, Albemarle-street, W. +» 3 p.m. 
Rev. C. H. W. Johns, ‘‘ Assyriology.’’ (Lecture 
Il.) 

Electrical Engineers, 25,. Great George - street, 
S.W., 8 p.m. Mr: H. E. Yerbury, “ aitab 
Charee: for Tramway Supply.” 


Frıpay, Jav. 28...Royal Institution, Albemarle- street, W., 
9 pm. Rev. Canon Beeching, “The Spiritual 
Teaching of Shakespeare.” 

Civil Engineers, 25, Great George- street, SW., 
8 p.m. (Students’ Meeting.) Mr. H. F. Donald- 
son, ‘Some Uses of Mechanical Power in Engi- 
neering Construction.” (Lecture II.) 


SATURDAY, JAN. 29...Royal Institution, Albemarle- street, 


W.,3p.m. Dr. H. W. Davies, “ Music in Rela- 
tion to Other Arts.” (Lecture II.) 


Omar 
and = Silversmiths’ 
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NOTICES. 


NEXT WEEK. 


MONDAY, JANUARY 31st, 8 p.m. (Cantor 
Lecture.) ALAN S. COLE, C.B., ‘‘ Textile 
Ornamentation.’’ (Lecture III.) 

TUESDAY, FEBRUARY Ist, 4.30p.m. (Colo- 
nial Section.) C. REGINALD ENOCK, F.R.G.S., 


‘Imperial Colonial Development.” DR. 
ALFRED HILLIER, M.P., will preside. 
WEDNESDAY, FEBRUARY 2nd, 8 p.m. 


(Ordinary Meeting.) AUGUSTUS ROSENBERG, 
‘ An Improved Method of Electro-Plating.”’ 
PROF. SILVANUS P. THOMPSON, D.Sc., 
F.R.S., wiil preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 


On Monday evening, the 24th inst., Mr. 
ALAN S. COLE, C.B., delivered the second lec- 
ture of his course on ‘‘ Textile Ornamentation.’’ 

The lecture was Hlustrated by specimens of 
work lent by the authorities of the Victoria 
and Albert Museum. 

The lectures will be published in the JournaZ 
during the summer recess. 


DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. 

The ‘‘ Directory of the Royal Society of 
Arts ’’ contains a short sketch of the Society’s 
history, an account of the Trust and Prize 
Funds which it administers, a history of 
the Examinations which it has carried on for 
the past 50 years, a description and illustrations 
of its Medals, lists of the Albert Medallists, and 
of past and present officials, the Charter and 
By-Laws, and other general information. 

The price of the Directory is 2s.; to members 
1s. 6d. (post free). Copies can be obtained 
from the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


SEVENTH ORDINARY MEETING. 


Wednesday, January 26th, t1gt0; SIR 
GEORGE BIRDWOOD, K.C.I.E., C.S.I., M.D., 
LL.D., Vice-President of the Society, in the 
chair. 


The following candidates were proposed 
for election as members of the Society :— 
Appleton, William Day, Assoc.Am.I.E.E., Apar- 

tado No. 43, Zamora, Michoacan, Mexico. 
Balls-Headley, Walter, M.A., M.D., F.R.C.P., 

Miramichi, Procter, British Columbia, Canada. 
Turney, Omar Asa, A.Mem.Am.Soc.C.E., Mem. 

Am.Inst.Mining Eng., City Engineer, Phoenix, 

Arizona, U.S.A. 


The following candidates were balloted for 
and duly elected members of the Society -— 


Casmey, William Herbert, A.M.I.Mech.E., Wood- 
thorpe Cottage, Milnthorpe, near Wakefield. 

Chaturvedi, Pandit Jagannath Prasad, 32, Armenian- 
street, Calcutta, India. 

Ellis, James, Summer-street, Northam, Southampton. 

Ferry, Mansfield, 31, Nassau-street, New York City, 
U.S.A. 

Heaton, Ronald W., M.A., Government Library, 
Pretoria, Transvaal, S. Africa. 

Malloy, Thomas Francis, 16 b, Naniwa-machi, Kobe, 
Japan. 

Tiddy, S. Vesey, 5, Coleman-street, E.C. 


The paper read was— 


SILVERSMITHS’ AND GOLDSMITHS’ 
WORK. 


By OMAR RAMSDEN. 


It was with considerable trepidation that I 
undertook the task of preparing a paper 
on the art and craft of the English silver- 
smith; not only from the natural shrinking 
of the artist from talking about his work in 
public, but also from the consciousness of my 


254 


own inability to do justice to a subject which 
has been so frequently treated. Sometimes I 
think it has been treated to death, and yet on 
the other hand the gtossest ignorance still 
prevails upon it, and therefore a standard of 
taste, in defiance of, and at variance with, 
those principles and canons of what is good 
and bad, by which men of culture are guided 
in the other arts. 

It is very unfortunate that the vulgar 
value of the silver and gold as_ bullion 
has always been a great drawback to 
the artistic appreciation of the craft we 
are about to consider. Almost in all ages, 
even the best (if we except the early 
Gothic), we come across the tendency to 
vulgarise the real value of the article by an 
exaggeration of its mere money value in weight 
and size. Equally unfortunate is it that, in 
order to preserve and guard this commercial 
value, a system of markings and dates has 
been instituted and deified under the title of 
Hall Mark. This has been a perfect godsend 
to a mass of experts and authorities created by 
it, whose particular genius is compilation. 
These important gentlemen, with their magni- 
fying glasses and much impressive antiquarian 
chatter, have classified into periods, with their 
equivalent market value, every article from the 
beginning of time to the last of the Georges. 
In fact, it has become a question not of the art 
of the silversmith but the glorifying of the 
assay mark coupled, may I add, with that of 
the authoritative expert. The public is ac- 
quiescent, because it is so much easier to use 
tables than brains, and a band of auctioneers 
keep things going merrily. 

And now, having indulged in my little 
grumble, let me proceed to my paper on gold 
and silver work. 

To cover the whole field of such a subject 
to-night would, of course, be impossible, for 
since the beginning of civilisation the precious 
metals have played such a very important part 
in the world, whether for beauty or use. 

In the days of the city of Carthage, when the 
temper of the times was lavish and osten- 
tatious, the possession of wealth meant power, 
and was in fact only possible to the powerful, 
since it had to be maintained by main force. 
Then it is we hear of the great Suffete of 
Carthage, Hamilcar Barca, spending the 
livelong day wandering through chambers 
and caverns, in which were stored gold and 
silver taken in the wars of Carthage, 
or gained in the mines of Spain by the life- 
blood of untold slaves; opening door and 
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secret panel, the trick of which was known 
to him alone, its key tattooed: on his arm in 
Punic signs for lifelong remembrance, since, 
once forgotten, this wealth would be lost to 
man in the depths of the hill of Megara; to 
pass along from this ecstatic contemplation of 
his almost limitless wealth, to meet the city 
ancients in the Temple of the Moon, convened 
to offer him the leadership of Carthage against 
the revolted barbarian mercenaries, or, on 
the other hand, the grim alternative of slow 
death upon the cross. 

Later on, how the greedy eye of Frank and 
Goth must have opened when, at the taking 
of Rome, they suddenly broke in upon some 
splendid repast spread by some too confiding 
patrician, who had lived his accustomed life of 
luxury to the last, never believing that the 
Sacred City could fall before the despised 
Goths, however numerous. One sees the rose- 
festooned marble court fill with a rough and 
turbulent horde, checked for an instant at the 
sight of the tables with their treasure of gold 
and silver, such as perhaps the world has 
never since seen for quantity of articles of 
exquisite form in actual daily use. Then what 
a scrambling and fighting that the most prized 
pieces might remain to the strongest arm! 
What killing of Goth by Goth for covetousness 
of them, so that by means of his gold goblet 
the Roman was often avenged. 

What bullock loads of precious plate one 
sees slowly drawn over the level plains of Lom- 
bardy and through the sombre Brenner Pass; 
through those dark defiles, where now stands 
smiling Innsbruck, on to the wild homes of 
Franconia, or perchance by the side of the 
stern Rhine or great Danube, as attested even 
now from time to time by the finding of im- 
mense treasure trove ; treasure no doubt buried 
at a later date when, in their turn, these parts 
were swept over by Hun and Turk, and thane 
and lordling hastily buried the treasure of old, 
which their most cunning artificers could not 
even begin to copy, much less create. Not but 
that they had their influence upon the intention 
of the barbaric artist, as is shown by Scandi- 
navian and Burgundian work now existing. The 
cups, dishes, and weapons used by the proto- 
types of Wagner’s heroes in his noblerendering 
of the Burgundian myth, the Ring of the 
Nibelungen, would be a curious mixture of 
Roman and Scandinavian, a style of work 
that has much in common with Irish silver 
work, but with less refinement. There is, of 
course, no doubt of the real worth of Irish 
work of the seventh to the tenth centuries, 
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a time when most of our own island was 
wrapped in artistic darkness, a darkness that 
is only broken by the description and tradition 
of the work done by St. Dunstan. Unfortu- 
nately, none of his work has, I believe, come 
down to us, but it must have been of exceeding 
beauty and skilfulness, for was not he, by 
common consent, the patron saint of English 
gold and silversmiths? There remains to us, 
however, the Alfred jewel, a mysterious and 
beautiful object, and well worthy to be, as it is, 
almost the only example of a most interesting 
epoch. Inthe case of St. Dunstan we have a 
great tradition, without surviving examples ; 
whereas of Irish art we have many examples 
almost without any tradition as to the artificers. 
The bell covers, croziers, crosses, and so forth, 
have come to us with a halo of romance from 
those dark and vague days of which the best 
history is that of poetry. These objects, with 
their gleam of jewels, curiously intertwining 
knots and weird beasts and inscriptions inter- 
lacing, that look like talismans of some black 
art, recall fierce kings with fluttering purple 
cloaks and jewelled swords succouring timo- 
rous maidens, and all the mysterious beauty of 
the legends of Tristan and Isolde, King Mark, 
Merlin and Vivian. 

I recently heard a well-known authority say 
that ‘“ he considered that, with the exception 
of one or two founders’ cups, and one or two 
pieces of Gothic silverwork in England, @// 
English silverwork existing was of the devil, 
that the furnace was too good a fate for it, and 
that for true silverwork we must look to Ire- 
land.” This was the judgment of an extremist, 
and I must say that personally I consider Irish 
work more as jewellery on a large scale than 
as silverwork. I think it is most beautiful, but 
of the beauty of a jewel. Even the well known 
and much copied stone crosses are based upon 
a design consisting of a series of bosses repre- 
senting so many jewels, round which play just 
the sort of lines that should surround the 
setting of precious stones. 

Next picture the entrance of the Crusaders 
into Constantinople. The rude, if gallant, 
knights of the Latin cross with their eager but 
ragged and starving followers, meeting for the 
first time the effete culture of the Greek Cross, 
defiling before the splendid and awful figure 
of the Emperor, seated on his throne of gold, 
ivory and precious stones, his crafty head 
weighed down with massive crown, his form 
with heavy robe, and holding in his ineffectual 
hand the sceptre of the Eastern world, all 
these of the most precious and intricate work- 
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manship that Greek art could devise. He 
little thought that all his power and splendour 
was to be borne down by the fanatical Turk, 
and all his treasures scattered to the four 
winds,.in the remarkable way in which gold 
and silver objects so frequently were flung 
afar from the land of their birth in olden days. 

There is, in the Victoria and Albert Mu- 
seum, a beautiful little chalice of very early 
date found in Iceland. It is so good in pro- 
portion and ornament that, if it was not made 
in Byzantium, it is at least, a very clever copy 
of one that was so made. In all probability 
it had been looted from the Bosphorus, or may 
be Ravenna, and had made the long journey 
to Iceland by Viking ship. 

Again, the first missionary sent by Rome to 
the wilds of Norway was hospitably received 
by the Norsemen, but recoiled when offered 
wine of the Garonne, out of a gold chalice, 
seized, as he well knew, from the dying hands 
of some murdered priest in the sunny lands of 
the South. 

In short, the looting from the vine lands, of 
goblets, as well as of skins of wine, was an 
important item in the gradual education of the 
Northern artist. His eye and mind, which 
until this epoch had dwelt upon mere repeti- 
tions of the gloomy signs of Woden and Thor 
hammers, were enabled to contrast their work 
with those sunny designs from Southern lands, 
and were opened to the infinite possibilities of 
a new style. His rude, but vigorous, hand 
grasped the living tradition of a great art, 
from the hold of the Greek and Roman ata 
moment when, after some centuries of mori- 
bund existence, that hold was relaxing and 
their art on the point of extinction. For some 
centuries it grew, at first slowly and then by 
leaps and bounds, until it astonished the 
world with the lovely perfection of Gothic art— 
an art, be itfor cup or cathedral, tankard or 
town hall, as beautiful and suitable for our dark 
northern climes, as classic and renaissance is 
ugly and unsuitable ; for with its high pitched 
roofs to throw off snow and rain, its aspiring 
turrets, buttresses and towers, its deeply-cut 
bands of ornament and vast expanses of stained 
glass, it is capable of giving deep satisfaction 
to one’s soul, even on the gloomiest day (it 
must, however, be the real article and not the 
well-named ‘‘Carpenter’s Gothic’’ of the 
Victorian era); whereas the one or two 
bits of Gothic existing in Rome or Naples seem 
almost silly in their sunny surroundings, just 
as the curve of a Greek moulding, designed for 
brilliant sunshine, looks heavy and sodden 
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in England—as anyone who has been to the 
British Museum on a rainy day will remember 
to his cost. . 

Even to the most cursory student of history 
the words silver and gold must recall the 
glamours of the past. 

' What visions of the sombre gorgeousness 
of medieval shrines set deep in the heart 
of some casket Cathedral of wrought stone ! 
Silver-sheathed high altar weighed down by 
golden crucifix and the six great candles of 
the High Mass, three on either side; the 
gold sobered by age, and the ever-wreathing, 
pungent-smelling incense, through whose 
curling clouds flash out their encrusted 
jewels, whose fire no age can dim, and before 
which progresses the ever shifting pageant of 
Roman Ceremonial, with all its lovely use of 
chalice, pyx, and gold-encrusted tabernacle, 
monstrance and mitre of jewelled gold, bell 
and book, cross and crozier of lustrous silver, 
and cope and chasuble of cloth of gold, while 
around stand red-robed acolytes with standards 
of silver, bearing lighted candles, which sway 
over the heads of the officiating clergy. The 
Pascal candlestick, some twelve feet high, of 


intricate wrought silver, stands on the altar’s © 


right, around which group the censers, with 
their clanking silver-chained incense burners, 
for whose incense they, from time to time, 
approach the altar to receive it out of a silver 
incense boat by means of a golden spoon sur- 
mounted by a crystal dove, at the jewelled 
‘hands of the priest, whose dimly seen but 
lustrous robes are now and again thrown into 
relief by contrast with the side altars, banked 
high with golden ewers and silver alms dishes, 
ablutionary bowls, reliquaries, and other 
vessels used in Catholic ritual, perhaps the 
richest pageant ever devised by man—the 
whole seen through an immense grille of dull 
gilt wrought-iron, which soars above and out 
of the picture. 

However, after this digression, we must 
return to our subject of silver and gold, through 
its few remaining phases, until we reach the 
sad debdcle of Victorian times. 

Coming then to Tudor days, what a wealth 
of plate must have existed in our own little 
Isle! Under Cardinal Wolsey, when the great 
palace of Hampton Court was full of guests, 
think what that meant; for the records speak 
of dozens of important political guests and 
hundreds of gentlemen followers all served 


upon gold and silver dishes (which later, if | 


I remember rightly, it took thirty bullock 
wagons to remove). Add to this the col- 
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leges, hospitals, and titled and landed gentry, 
all possessing rich plate, and then think what 
a holocaust of precious workmanship there 
was under Charles I. and Cromwell — to 
mention only two of our quarrelsome rulers— 
to provide the sinews of war! For, remember, 
all this plate was of more or less fine workman- 
ship. The word ‘“‘ shoddy ’’ had not been in- 
vented, and the beauty of most of the surviving 
pieces of plate is beyond question. In fact I 
think that the mass of silver-work seen to-day 
is not worthy of being melted in the same 
crucible ; which word again brings me back 
to the consideration of silver from the practical 
point of view, which is the real object of my 
paper. 

We must remember that in the evolution of 
executive ability, the art of working in the 
precious metals does not follow on the same 
line of development as in painting or sculpture. 
The early mastery of technical difficulties seems 
to have been so perfect and so universal that, 
when considering the advance from a primitive 
state to one of greater pretension to culture, 
we may leave out of consideration the question 
of what particular degree of difficuity in work- 
ing has been overcome, and shall demand good 
workmanship as a matter of course. 

Now, having narrowed the field, we will 
consider what that workmanship shall express, 
and that is the basis upon which my argument 
rests. First of all we must consider. and bear 
in mind the three qualities of gold and silver, 
ductility, beautiful colour, and preciousness. 
It is owing to these qualities that men have 
from the earliest time used them to enrich 
their costumes, weapons, and articles of utility 
and commemoration. Ruskin expressed the 
last idea when he wrote :— 


‘‘ At every marriage and at every birth, get a new 
piece of silver if you will, but with noble workman- 
ship upon it, done for all time, and put it among 
your treasures; that is one of the chief things gold 
and silver were made for and made incorruptible for.” 


There have been connoisseurs who have 
drawn invidious contrasts between wrought 
ironwork and wrought silverwork, to the dis- 
paragement of the precious metals. With 
these gentlemen I do not agree in the least. 
Each metal has its own special charm and its 
beauty should be the outcome of its own par- 
ticular properties, the special properties of 
gold and silver being ductility and soft polished 
surface. For let it be clearly understood that 
I hold a brief, and a very decided one too, 
for beaten silver and gold as opposed to 
cast work. The latter is sometimes neces- 
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sary as a means of execution, but only for 
accessories, such as small statues, flying but- 
tresses, &c. Cast silver work, I hold, should 
only be used in places where a mass is required 
for strength, either zsthetic or actual, or as a 
more convenient way of getting a result, as in 
a figure. To make a figure up by beating 
out thin plates and joining them together is a 
very long, laborious, and handicapping pro- 
cess in the way of success, from a modelling 
point of view. The true silversmith of to-day, 
as in the best Gothic times, is a beater of 
metals. His eye, by instinct and a prolonged 
study of successful forms and decorations: 
selects a scheme that can be produced at first 
hand ky hammer work, without the interme- 
diate processes of modelling, moulding, and 
casting. Each period of decadence of the 
goldsmith’s art (this term, of course, includes 
that of the silversmith) has been marked by 
the worker resorting to casting as a means of 
expression. Look at the fairy-like gold work 
of the Etruscans. It is all, or almost all, 
beaten and soldered work. The Greek and 
early Roman work is all, or all that I can re- 
member, beaten. The lower Roman empire cast 
a great deal of work, but it was but natural that 
that should follow the debasement of their other 
arts. In early Gothic times (Gothic at its best), 
as seen in the exquisite incense holder dug up in 
Whittlesea Mere, silver work was almost all 
wrought and beaten, whereas in its decadence 
silver and gold were almost entirely cast, par- 
ticularly in Spain, Portugal, and Italy. 

The Renaissance repeats the same facts, for 
in its later period we find entire works of cast 
silver; figures, pillars, domes, in fact, archi- 
tecture in little, put together with screws and 
nuts like a machine. It may be ingenious, 
but it is not silverwork. I hold that when one 
sees a work executed in silver entirely, or even 
principally, by the process of casting, one sees 
an accident, because the special beauties ofthe 
metal have not been studied. Itis like cutting 
a diamond ez cabochon. It may be a most 
beautiful design and full of orecious modelling, 
but it is not silverwork, or had I better say 
silver-smithing ? It just happens to be com- 
posed of silver, and is more of the nature of a 
model, on a small scale, of a bronze statue, or 
a stone palace, and to be treated seriously 
should be in its legitimate material, whether 
wood, stone, or bronze. It cannot be too 


much emphasized that the designing of gold . 


and silver must be in beaten forms, as any 
other treatment betrays an imperfect appre- 
ciation of the material, however beautiful the 
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details may be, or costly the workmanship or 
chasing. Please do not think that by beaten 
work I mean hammer marks, such as those 
with which our West-end shops now sometimes 
pock-mark their otherwise machine-made 
silver, in order to draw in the chance customer 
who has been told ‘‘if a thing is hammer- 
marked it is hand-made, and _ artistic.’’ 
No, by beaten work I mean form that has been 
stretched out under the hammer from the flat 
sheet, each succeeding tap tending to make 
the desired shape, which may not show the 
marks of the hammer at all. 

So long as the smith remained true to his 
method, each school or guild of silversmiths 
produced a different type of treatment from 
that of the guild or school of a towna com- 
paratively few miles away, and when that dis- 
tance was greater, the difference was more 
startling. There is, for instance, an exquisite 
French cup at Oriel College, Oxford, which 
is a great contrast to the vigorous, bulgy 
onion type done at Nuremberg at the same 
period, or to the rather severe Gothic of our 
own English workers. All are good in their 
own particular ways, and interestingly different.. 
And so it should be. Just as members ofa 
family share a common likeness, and yet retain 
a separate individuality, so the art products of 
various places should be infinitely different in 
detail, while preserving the true homogeneity 
of style. 

It was only when our greater designers and 
architects began to have their designs en- 
graved, and published in example books, that 
our silversmiths fell into the pit of copying. 
Then all Europe began to produce little temples 
for salts, bigger temples for chalices, and 
great enormous temples for monstrances ; 
all cast, and all architecture in little, 
and none of them silver in form. More- 
over, this happened at that wicked period 
when art became scholastic, and therefore 
monotonous. Inthe hands of the pedants of 
the Renaissance, to be fashionable one’s 
pepper pot had to be a cinerary urn designed 
by the brothers Adam. 

Also at Oriel College, and of a date only 
sixty-one years later (1509) than the exquisite 
French cup, there is an example showing in 
its clumsy handling the beginning of that fall 
from Gothic grace, which we must so greatly 
deplore. 

The King’s Lynn cup of fourteenth century 
English work may be cited as an equally beau- 
tiful, though different, instance of work done in 
this country, though my first example chanced 
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to be French. This cup is also noticeable for 
the extensive use of enamel, which is some- 
what unusual in English work. 

In another field we may mention the pastoral 
staff of William of Wykeham, 1367, at New 
College, Oxford, and of Bishop Foxe, 1487, at 
Corpus Christi College. Both of these are 
beautiful examples of English Gothic art and 
that striving to do what was best in him, that 
was the chief characteristic of the Gothic 
artist. He, by thc way, was even equal to 
producing architecture in silver which did not 
offend architecturally, and yet remained 
silver work. There is a castle in silver work, 
part of a jug mount belonging to Mr. David 
Currie, which is purely architectural—em- 
battled wall, loopholed bastions, mullioned 
windows, spires and conical roofed tourelles, in 
fact, a medizval fortress in miniature, but all so 
naive, charming, and careless of architectural 
rules. One must remember, however, tha: 
the architecture it purports to represent is 
Gothic, ringing true, and not ruled and set out 
Renaissance. 

The birth of Cellini—a.D. 1500—is a date 
easily remembered, and to my mind it is the 
beginning of the decadence of the silversmith 
as a separate artist, designing and executing 
his own work. Soon after this he began to 
look outside himself for his inspiration, to copy 
all and sundry, from a Venetian glass to an 
engraving of Raphael’s cartoons, a state of 
things which has lasted well into the present 
time. For it is only of very late years that the 
artist silversmith has re-appeared, and is 
endeavouring to depend upon himself. 

Cellini is certainly the best known metal 
worker of the past, and is popularly supposed 
to stand for all that is excellent in the art of 
the goldsmith. My only excuse for mentioning 
him is that he is the one goldsmith that your 
otherwise well-educated and well-intentioned 
client has ever heard of, and I have more 
than once heard our modern artist silversmith 
spoken of, with unconscious sarcasm, as ‘‘ Oh, 
he’s a sort of modern Cellini.” Also if it so 
happens that some one or two of the fine pieces 
of plate produced in England during, or soon 
after, his time still exist (as, for instance, the 
standing salt of the Haberdashers’ Company) 
it is always known as ‘‘ by Cellini.” 

From some study of his works and com- 
parison with his aspirations, as told in his 


most entertaining memoirs, it will be seen ' 


how far he falls short of what I have suggested 
is the true art of silver-working. He was a 
great craftsman, and a great artist, no doubt, 
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but his art was always that of a sculptor, 
working in precious metals by chance. His 
work (such as we have seen and read of) has 
none of the restraint in design, and apprecia- 
tion of material, which is so strongly pro- 
nounced in Greek, Roman, and thirteenth 
and fourteenth century work. It is always 
florid and sculpturesque, and frequently ob- 
tained by modelling in wax and casting in 
metal and chasing. | 

His own words from his memoirs give the 
atmosphere and aims of the period so well, 
that I shall venture to give an extract verbatim. 
It describes a salt cellar which he designed for 
a cardinal, and which was afterwards executed 
for Francis I. :— 


‘I designed an oval, almost two-thirds of a cubit 
in size, and upon this oval, as the sea appears to em- 
brace the land, I made two figures about a hand high, 
in a sitting posture, with the legs of one within the 
other, as some long branches of the sea are seen to 
enter the land, and in the hand of the male figure, 
representing the ocean, I put a ship contrived with 
great art, in which was deposited a quantity of salt. 
Under this I represented four sea horses, and in the 
right hand of the ocean I put two tridents. The 
Earth I represented by a female figure, the most 
elegant and beautiful I could form an idea of, leaning 
with one hand against a magnificent temple; this was 
to kold pepper. In the other hand I put a cornu- 
copia adorned with all the embellishments I could 
think of. | 

‘* To complete this idea, in that part that appeared 
to be earth I represented all the most beautiful 
animals which that element produces. In the part 
that stood for the sea I designed the finest sort of fish 
and shells, which so small a space was capable of 
containing. In the remainder of the oval I placed 
several grand and noble ornaments.’’ (These were 
evidently past his imagination to describe !) 


No doubt this zoological and aquatic Noah’s 
Ark was as well packed as possible, and 
thoroughly represented its bizarre and bom- 
bastic author! 

That Cellini was an important figure of his 
time is obvious: a combination of artist, 
craftsman, poet, and courtier. All of his gifts 
served his turn as required, but were greatly 
hindered by the other self, that other side of 
his character shewing him as libertine, brag- 
gart, and fiery quarrelsome swashbuckler, who 
was eternally insulting his brother artists, or 
bearding popes and princes. His great incli- 
nation to sculpture had its triumph in his 
magnificent Perseus, which stands in the 
Piazza at Florence. Iventure to think, how- 
ever, that if he had never been a writer of 
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memoirs we should not nowadays know so 
much of him. 

I must now come to that part of my paper 
which may be called the evolution of cere- 
monial insignia. It is, however, such a vast 
subject and one upon which excellent anti- 
Quarians have written such large volumes that 
it can receive scant justice in a paper of these 
dimensions, and must be but cursorily dis- 
missed. I may, however, say generally that 
the progress made has been from good to bad. 
Take the best known article of ceremonial 
insignia, the crown. This has developed 
from a very simple band of metal. In one case 
it was formed from one of the nails from the 
cross, drawn out into a circlet and covered 
with gold, and later incrusted with stones. 
In very early days this circlet was fashioned 
with a series of spikes, each terminating in a 
pearl or other jewel. This made a most be- 
coming head-dress, especially in conjunction 
with the flowing hair worn by royalty in those 
times, when only. monks and churls had short 
hair; times in which it meant so much that 
Quren Fredegonda preferred to see her sons 
slaughtered rather than have them part with 
their flowing royal locks. In the time of St. 
Louis the spikes had been turned into crosses 
and, in between, a fleur de lys had been in- 
troduced, making the crown one of the 
most beautiful head ornaments ever devised. 
Even as late as Bolingbroke, as may be seen 
on his tomb, the crown was a beautiful piece 
of goldsmith’s work. In fact, the crown of 
Henry IV. was a real work of art. But what 
is the British crown of to-day? A mere ill- 
shaped and heavy mass of precious stones. 

The next most important piece of insignia, 
after the instruments of royal coronation, isthe 
mace, for this is the emblem and symbol of 
deputed royal authority. The development of 
the mace is moreover so interesting that I 
should like to recall briefly its chief points. 
The earliest ceremonial maces were those 
borne by sergeants-at-arms in the thirteenth 
century. These at first were mere wooden 
staves or rods, bound with ferrules of metal to 
prevent their splitting. The sergeants-at-arms, 
whose duty it was to watch round the king’s 
tent, were armed with a mace bearing some 
royal emblem. This was deemed sufficient 
authority to sanction their arrest of suspected 
traitors. The maces they carried were actual 
war maces. They were of iron, damascened 
with gold and silver, and consisted of a stout 
iron staff of about two feet long, with six or 
eight formidable flanges at the upper part, and 
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a leather thong attached to a button at the 
handle end, through which to slip the wrist, 
so that in the shock of battle the mace might 
not be wrenched away. 

By the end of the fourteenth century the 
mayors and Jord mayors were invested with 
extensive magisterial jurisdiction, and provided 
their sergeants with maces, which had the 
royal arms incised or enamelled on the button 
as representing the authority of the king. By 
reason of this added importance, the button 
came to be enriched or encased in silver and 
sometimes gilt, and even with added crestings 
and pierced work. With this introduction of 
the Royal Arms, the relative importance of the 
extremities of the mace was changed, and the 
button, by its symbolism, became of equal im- 
portance with the practical flanged end. Very 
soon it became customary to carry the now 
greatly enlarged button end uppermost, this 
marking a period when the king’s writ began 
to run with more ease than hitherto and with 
less need for breaking heads. | 

As soon as the principle of bearing the 

Royal Arms uppermost became general, in 
the early Tudor period, the flanges at the 
lower end became merely decorative, and 
before 1650 had crept up the stem until they 
were no more than ornamental brackets unde" 
the head. Finally they disappeared, as being 
inconvenient to the sergeant-at-arms’ shoulder 
bones. 
- In 1650 the sergeants’ maces were super- 
seded by the Great Mace, which is carried 
specially before the Mayor for dignity. This 
is the gradual evolution of the mace from a 
real fighting weapon to the bauble of Crom- 
well. The great scarcity of this class of great 
mace of date earlier than 1650 is due to the 
wretched, fanatical abolition of everything that 
savoured of regality during the Cromwellian 
rebellion. The Mace of the House of Com- 
mons of Cromwell’s time was made by Thomas 
Maundy, at the sign of the Grasshopper, in 
Foster-lane. The mace by this time had come 
to be considered as the emblem of the State, 
not of royal authority; and it was ordered 
that all other maces should be of the same 
size and pattern; furthermore, that the said 
fortunate Thomas Maundy should have the 
sole making of them. 

When, at the Restoration, King Charles 
came back to his own again, the maces 
throughout the country were altered back to 
their royal state, or had royal blazons, crowns, 
badges, or monograms added. 

A great number of new maces have been 
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made since 1835 for our new boroughs. Since 
they possessed no traditions, these new 
corporations have struck out for themselves a 
new line in the design of these maces, in 
which novelty of form strives for mastery with 
extreme ugliness and absurd prettiness, the 
introduction of little local views being a 
favourite feature. The influence of Foster 
Lane might be monotonous, but that of Oxford- 
street is damnable. 

From 1556 to 1600, and even later, there was 
a perfect craze for mounting all and sundry 
things in silver gilt. Bishop Carpenter’s cup 
at Oriel College, Oxford, is made from a cocoa- 
nut, which is supposed to have been washed 
across the Atlantic to our shores some five 
centuries ago. It stands, according to custom 
on ceremonial occasions, amongst the treasures 
of the College on the High Table. It once 
was the occasion of rather a clever compliment. 
When, at the commemoration dinner of 1990, 
Professor Norton, of Harvard University, rose 
to render thanks for an honorary degree just 
received, he took the American cocoanut, with 
its beautiful mounting of English Gothic silver, 
in his hand, and said: ‘‘As with this early 
visitor from America, so with the latest. It is 
the setting that gives the value.’’ Surely a 
most courtly compliment, and one only 
rendered possible, by Bishop Carpenter’s 
courtly gift of former years. And what more 
stately form can a complimentary gift take 
than that of a cup of precious metal, if, as 
Ruskin stipulates, it is wrought with art and 
cunning workmanship? The act of drinking a 
toast in public has always some graceful and 
striking significance, and, therefore, consorts 
ill with an ugly instrument. As the well-known 
French writer, Jules Claretie, expressed it, in 
an article written a few years ago :— 

‘« To propose a toast is a real art, and I may say it 
is an English art. Those who invented the word 
know how to chisel the thing. They have humour 
in the manner of it; a fashion of treating grave 


matters with familiar ease, of avoiding the tone of a — 


prepared lecture, and remaining in that of social 
gossip. A toast truly should be a dessert.”’ 


After 1650 the dégringolade becomes more 
marked. We find beaten work so sloppily 
done that it should be in copper or pewter. It 
shews, however, that the kind of mind which 
produces Home Arts Exhibitions has a pedi- 
gree dating back at least to these days. I 
believe we should find more of this kind of 
stuff, but for the fact that the patrons of the 
silversmith, even at a later date than 1650, 
had eyes educated to nobler forms and knew a 
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poorly executed thing by instinct. Also the 
goldsmiths’ guilds were still a power and sat 
down heavily on poor art and puerile work- 
manship. 

About 1714, we find candlesticks which are 
good examples of faceted work, which is a 
proper and legitimate treatment of cas? silver, 
when it is desirable, for some reason or other, 
to produce by that method. Each surface can 
be cleaned off by a file, which on beaten work, 
of course, should play no apparent part. 

By the eighteenth century, we see candle- 
sticks, which are examples of die work of this 
stage of production. These are stamped in 
small sections of very thin silver, and then 
built up by a workman, who is very skilled in 
this sort of trick work, and who should be 
able to build a mighty castle out of a pack of 
playing cards, but could not, in all proba- 
bility, beat out the simplest bowl of good form. 
Copies of this sort of candlestick are made 
literally by the thousand in Sheffield to this 
day. They owe their apparent strength to a 
solid filling of resin and ashes, but are sold 
every day as solid silver. Not long ago I saw 
a mirror back, brought by its owner to be 
melted up, ‘‘ and re-fashioned into something 
really artistic,” to quote her own words. It 
reaily did feel heavy, and worth melting up, 
but, after the removal of the glass, a large 
piece of sheet lead, and a quantity of resin and 
plaster of Paris, there remained a mere film 
which could be crumpled in the hand, like the 
silver foil off a cake of chocolate. That is, I 
believe, a fair example of the so-called ‘‘solid 
silver’’ sold in our swell shops, with the aid of 
much electric light and many bowing salesmen. 
Yet I am egotistical enough and jealous 
enough on behalf of our own times to think 
that the des¢ of our own work is more interest- 
ing than the mass of old work. There isa 
loving cup and cover presented to Trinity Hall, 
Cambridge, in memory of the late Master, 
Henry Latham. It represents what is perhaps 
the most difficult problem a designer of silver- 
work has to face—a three-handled loving cup. 
The result, unless attacked with considerable 
skill, is bound to look unhappily lop-sided. 
The design is founded upon a symbolical 
rendering of the Rose of Cambridge scholar- 
ship. It will be seen how its roots are inter- 
twined with the base, how the stems 
appear at intervals higher up the body, and 
how, finally, its many stems end in one noble 
rose, thus symbolizing the many strivings that 
go to one great result. 

As my last modern example, let me take the - 
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monstrance of Westminster Cathedral. This 
is designed to be in harmony with the cathedral 
and, at the same time, to be representative of 
our own day. Although of large size and 
heavily jewelled it is required to be carried in 
procession by the priest, who is frequently an 
old and infirm man. Thus it is made up of 
layers of exceedingly thin metal, strengthened 
at the edges. The combination of the wheel 
shape of the traditional monstrance with that 
of the cross is also to be noted. The latter must 
appear on a monstrance, but is usually a small 
object perched on the top like a stray sparrow. 
The four crystal pomegranates are in allusion 
to the Old Testament as the cross is to the 
New. Both are bound together with a circle 
of symbolical heavenly clouds. The four 
enamel panels represent the signs of the four 
evangelists, and those of the reverse four 
scenes from the life of our Lord. The square 
of ornament immediately around the crystal 
cylinder containing the Host, is a conventional 
rendering of the vine, whilst the similar part 
of the reverse has a design based on the wheat. 
The figures surrounding the stem are those of 
St. Peter, St. Francis of Assisi, St. Claire, 
and St. Collette. St. Peter is, of course, the 
patron saint of the diocese. The other three 
tell quite a little history, which I will condense 
as follows:—The monstrance is made from 
the gold, jewels, and silver obtained by melting 
up the personal jewellery and household plate 
of the donor, who, some years ago, became a 
Collatine nun. Now, the Collatines are a most 
austere order, and were founded by St. Collette 
to recall the days of St. Clare in all their 
sternness. Hence the name, which is merely 
an abbreviation of St. Recollacta, or one who 
recalls the days of St. Clare, who was in her 
turn but the humble follower of St. Francis of 
Assisi. 

Before closing this paper I should like to 
add a few words about modern conditions of 
production. For one thing, there is the ease 
with which antiques can be made by a work- 
man with any artistic training. If it were not 
for the Hall Mark I wonder how many of our 
keen collectors would pay such big sums for 
what, after all, are often far from being works 
of art. The Hall Mark is very jealously 
guarded, but I think it is possible that there 
is more Charles I. plate in existence now than 
in Cromwellian times. 

As to Sheffield plate, well, in the smoky 
streets of Sheffield such tales are told of it, 
that our experts and collectors should at least 
take care that the old dies are broken, in the 
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same way as the plates of rare prints, before 
making a cult of it. 

One is asked, how does the collecting of old 
silver affect modern work ? Our learned writers 
in the expert journals have for some years now 
impressed us with their own cleverness, and 
caused a great interest to be taken in old 
work, especially when it has been through the 
auction rooms. Such booming makes a 
market for old work, both good and bad. 
Tke rich collector pays his £4,000 for a small 
cup with an indisputable Hall Mark, while the 
collector of more modest purse buys doubtful 
objects, of which about every third one is, 
perhaps, a fake in one way or another. It is 
quite a common thing for the better class of 
man on a modern presentation committee to 
earn quite a small reputation for being 
“ artistic °’ by bending his fellow com- 
mittee men to the purchase of some so- 
called ‘‘ antique,’ or more often a so- 
called reproduction of an antique by a trade 
firm — the said copy, so burnished on the 
plain parts, and so frosted white on the 
worked parts, that the maker of the original 
would have a headache at once if he could 
see it! On the other hand, your artistic or 
expert purchaser, when you have him by the 
button-hole, will turn on you sharply and say, 
«What would you have me do? You don’t 
expect any sane man to order such stuff as I 
have seen in your Studio magazine. Re- 
member, we have to live with our trophies.”’ 

And so, modern art falls between two stools! 
And with what result ? Take a careful look at 
the plate displayed at a City dinner. A few 
pieces of very fine old work; more pieces of 
old work that is not fine; and then, masses of 
stuff that is only fit for the melting pot. Of 
course, there are exceptions to this rule. Some 
few donors have commissioned modern artists 
to produce something worthy of the fine old 
traditions of these City Companies, and their 
work stands out like a good deed in a naughty 
world. It is not unusual for your up-to-date 
City maa, when becoming a proud donor to 
his Livery of a piece of plate, to seek out some 
other member, or member’s friend, who ‘‘is in 
the line,’’ as it is called. After much talk of 
special discounts, he finally conducts to his 
applauding fellow-members, some large and 
glittering object, made in a trade shop for 
about a quarter of the price paid for it by 
them. However, it is large and it glitters, and 
they are all very happy about it. 

But all this clogs up the stream of really 
fine artistic work, which these national—we 
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might almost say, heaven-sent—repositories 
should receive, and blocks out the finest and 
most representative work of our times. How 
appalling must be the taste which can intro- 
duce into some fine old dining-hall, a great 
epergne of a camel scratching its itching 
sides against the trunk of a large and spread- 
ing palm tree, the said tree blossoming out at 
the top into a large cut-glass dish, and the 
whole standing upon a ground of looking- 
glass, so that not even its reflection may be 
lost. But this is the logical, or at least 
natural, outcome of the degenerate seed sown 
in Cellini’s time, which has grown, flourished, 
died and been replanted so many times in 
diverse soils, and which at present flourishes 
with the luxuriant growth of a healthy, but 
accursed, weed. This weed is, however, much 
appreciated by the general public, who must 
have, or who think they must have, gorgeous- 
ness ; and it is therefore carefully fostered and 
tended by the trade. Moreover, it is, thanks 
to modern methods of production, very cheap, 
of the cheapness of a stinking weed, which 
overrunneth the smiling fields of patronage, 
which were tilled so happily and skilfully by 
our master silversmiths of other days. 

It is probable that some of my audience will 
say I am tilting against a bogey, under the 
name of ‘‘ trade silversmith,’’ and I am quite 
aware that so long as the mass of buyers like 
and buy the products of this silver sausage 
mill, it will continue to turn merrily. Beautiful 
virgin silver and gold will continue to be put 
in at one end and highly-polished ‘“ silver 
goods,” to use the excellent trade term, will 
continue to drop out at the other, each article 
carefully wrapped up in cotton wool and tissue 
paper, each end of the parcel stopped with a 
neat little label in cream and gold, bearing 
some such legend as ‘‘ One Hall-marked silver 
teapot, 2 pints, pattern No. 2125,’’ and the 
said teapot is no doubt the 2,125th of that 
identical pattern. 

But please understand I do not blame ‘‘ the 
trade.’’ It is in business to make dividends, 
and if the public would buy better work it 
would promptly supply it. In fact, some 
one or two firms kave made tentative 
efforts, and, owing to the larger number 
of at least semi-educated people to-day, 
artistically speaking, have made it pay. 
There is, moreover, no reason why the 
factory should not produce silver for common 
use, of good shape and satisfactory line, even 
with modern methods and machinery. One 
must always know, of course, that the cream 
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jug on one’s breakfast table, although of good 
shape and outline, is but one of thousands of 
exactly the same pattern. But then it was 
cheap, or most probably a wedding present, 


. so we must not mind. 


The point where the trade, however en- 
lightened, must fail is in the production of 
silver which has any added beauty of orna- 
mentation, or any special motive of any kind. 
One asks why it is possible to produce most 
lovely fabrics and wall-papers by machinery, 
and not articles in metal? I say ‘‘ metal,”’ 
for this ban of ornament applies to all objects 
of metal, whether pewter, steel, bronze, or 
gold. One thing is that trade-produced orna- 
ment is the mechanical production of a pattern, 
designed by an artist, but reproduced by a 
machine in the hands of a common workman. 
In the case of wall-papers the reproduction is 
fairly exact, and the result, if pleasing for a 
time, is allright. Besides, its life is short, for 
a wall soon gets dirty. In fabrics much the 
same argument applies, bnt in their case with 
the immense added advantage of the draping 
and movement of stuffs, so that the pattern is 
broken up and never seen as a monotonous 
repeat, and the eye is often more taken with 
the sheen and colour of the silk than with the 
pattern of its weaving. But even so, I am 
told, on good feminine authority, that plain 
fabrics, often enriched with embroidery, are 
greatly preferred by those dressmakers who 
specialise in artistic raiment, since machine- 
made brocade and the like is seldom satisfac- 
tory, and the hand-woven brocades cost pounds 
per yard instead of shillings. 

Silver does not, moreover, possess even 
these doubtful and accidental advantages, 
because in silver, all repeated pattern that 
is going to pay a dividend, must be cut in 
reverse in steel dies, a process that needs very 
special training, owing to its technical diff- 
culties, and which therefore does not attract 
any one with an artistic soul. The antago- 
nistic mind at once suggests medals. Well, 
yes, there are some most beautiful medals, 
that have been produced by die-cutting. Bnt 
they are a special subject ; they have attracted 
artists because of the special notice and glory 
they come in for. But the cost of the dies is 
such that they do not come into the category 
of practical, dividend-paying, factory-produced 
silver-work. 

One may say: ‘‘ Why not produce dies by 
modelling the pattern on a large scale and 
reducing it by mechanical means, as is done 
in the case of coins?’’ Well, it would not 


‘answer. 
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It would not look ‘silverly,’’ and 
moreover, one might ask if it is such a success, 
even in the case of coins and medals? To my 
mind some of the best medals are those of 
Pisano, which never saw a die. 

The die-produced pattern also has the 
disadvantage that it is so easy to repeat that 
your factory manager cannot keep his hands 
off it. Granted that a die has been cut at 
great expense for, say, an ornamental border 
of an entrée dish, for which purpose it is 
suitable. Well, before the end of the year you 
will find it stuck on to almost every article 
from a racing cup to a lady’s hand mirror, for 
all of which it certainly cannot be suitable. 
And we must not lose sight of the fact that 
even at its best the die-produced ornament is 
listless and without backbone, even if not ugly. 

No! There is no doubt that silver-work 
which, for some special reason, calls for orna- 
ment or special treatment, such as church 
utensils, commemoration cups and trophies, 
or wedding and other gifts—to put the case at 
its lowest standing—must be designed and 
executed by an artist, and that trade-produced 
silver-work that is ornamented is, generally 
speaking, not worth the metal it is made of— 
at least, all such that is produced by ordinary 
trade machinery, under which head I beg 
leave to place trade hand-work, is not worth 
the price of bar silver. For your trade ‘“‘ hand- 
work repoussé man,” to quote his trade title, 
has become but a machine. From the cost of 
bar silver one must deduct the cost of melting 
down and assaying, so that I estimate the 


value of the vast majority of presentation cups, ` 


royal caskets, and what not, at about ts. rodd. 
per ounce troy. Therefore, from the mere 


` money point of view, it pays to employ an 


artist ; for good and unique work always in- 
creases in value with age, and the ultimate 
end of all poor work is the melting-pot. 

All this is so well understood in most non- 


English speaking countries, that one wonders 


how we have come to such a pass, that our 
commemoration plate should ever be placed in 
the hands of any other than an artist with 
special knowledge of its requirements. To 
sum up this part of my subject—there must 
always be a wide and legitimate field for silver 
articles of good simple shape and design, which 
can be produced just as well by the trade, if 
it so will, as by an artist. 

I am, of course, taking it for granted that 
in the better times to come (when the British 
people, being converted from their gluttonous 
greed for size and showiness at all costs, will 
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cry out for really honest silver design) the 
reformed manufacturer will learn the following 
lesson: 

At all costs, take the decision of what new 
designs are to be produced from out of the 
hands of the present judges. These are, now- 
a-days, the factory manager, and the traveller, 
whom those delightful Americans call ‘‘ The 
Drummer.” This important gentleman, in the 
restless intervals between his comfortable 
sojourns in commercial hotels, spends much 
of his time in confabulation with the manager. 
They assemble their collection of impressions 
of dies and models of castings. These they 
arrange and re-arrange, like children with 
boxes of toys, always with an eye to the ‘‘ lines 
that are selling by other firms.’’ When they 
have taken the body of last year’s teapot line, 
the cast ornament of the fruit stand of the 
year before, and, let us say, the horrid little 
lions that did duty on the last casket presented 
to unfortunate foreign royalty; when they 
have arranged their pieces in due order with 
the help of plasticine, tken, but not before, 
they send for the poor, humble person, who is 
known at the works as the artist, and bid him 
make a showy drawing of the lot. Moreover, 
he is told not to put in anything that would 
necessitate fresh dies or models, but to cudgel 
his brains to draw the bits together to form, 
say, a race cup. 

I assure you this picture is not overdrawn, 
and that this is the part of our manufacturing 
system that most cries out for reform. Let the 
manager manage, and the traveller sell, but 
let the design be entirely in the hands of a 
directing designer, who has studied his pro- 
fession, not only in our own schools of art but 
who has had, at least, his ‘‘ wanderjahr’’ 
abroad to study the treasures of Europe. 

I am assuming of course that, like the poor, 
suburbia and the manufacturing town will be 
always with us, and that by means of schools 
of art, and the rest of the modern machinery 
for the production of the artificially artistic 
mind, they may be led into the virtuous path 
of buying cheap and vod, in preference to 
cheap and 4ad, silver produced by the reformed 
and artistic manufacturer. For, I repeat, there 
is no reason technically why he should not 
reform and vend the aforesaid good and cheap 
silverware. 

Nevertheless, the silver plate of all such as 
love their eyes to dwell on a thing of beauty, 
designed especially for its purpose, be it pepper 
pot or Lord Mayor’s chain, musź remain the 
province of the artist silversmith. 
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The latter I would counsel: do not overdo 
the decoration, and keep the price strictly in 
accordance with the cost of production. Strive 
to make -your design have interest both of 
. shape and ornament; never let it be tame, or 
photographic, but always of that conventtonal 
treatment that is suitable for, and brings out 
the qualities, of, the beautiful material you are 
working in. And always remember, as George 
Sand so neatly puts it in the ‘‘ Mare au diable,” 
““L’ Art west pas une étude de la realité posi- 
tive, C'est une récherche de la verité idéale.’’ 
Pray nightly for a seeing eye to conceive, and 
a steady hand to produce. And, above all, if 
success comes your way, as it must with an 
increase of.true artistic education, don’t be- 
come conceited. Remember the lovely things 
of other years and other masters, and say 
with Francois Villon, ‘‘Ou sont les neiges 
d’antan ? ” 

And what to purchasers of modern work ? 
Well! Ifa vase or bucket be really necessary 
or desirable, let it be a beautiful vase, or a 
good shaped bucket, and do not have either 
vase or bucket cf odd or weirdly new shape 
just to show you are more ‘‘artistic’’ than 
other people! I believe that the best work of 
our time will in future ages be eagerly sought 
after and prized, not merely as representative 
examples of a period, but for its genuine 
beauty. As Keats said: 

“ Beauty is truth ; truth beauty, that is all 
Ye know on earth, and all ye need to know.” 
And, as beauty is the final test and end of all 
things in art, I feel justified in placing our 
modern work in a very high position. 


DISCUSSION. 


Mr. G. B. HEMING, in opening the discussion, said 
he was more than delighted with the paper, because he 
felt it was aiming at educating the public to a proper 
appreciation of the fine arts. But, at the same time, 
what the artist might call the sordid, but what he 
would call the commercial, side of the question must 
not be forgotten. He could speak somewhat with 
authority from that point of view, having had a 
number of years’ experience not only with the public 
but with the workers who produced silversmiths’ and 
goldsmiths’ work, and he knew only too well the de- 
ficiencies of the workers and of the trade generally. 
He had, therefore, been interested for some years in 
the question of how it was possible to improve the 
standard of work which was essentially artistic. Two 
years ago a society was founded by the goldsmiths 
and silversmiths and the allied trades of London, in 
connection with which there was an Art Council, 
which had as its object the raising of the standard of 
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work, and the compulsory education of the youths, 
apprentices, and improvers who were making 
goldsmith’s and silversmith’s work their aim in life. 
The London County Council, who were support- 
ing the technical schools, were approached, and 
the necessity was pointed out to them of teaching 
the youths not only the practical part of their work, 
but the grammar and history of art. The Council had 
succeeded in the past year in getting about 120 youths 
to attend the school during business hours, so that 
the masters who were generous enough to give the 
boys the time could make it compulsory upon them to 
attend whether they liked it or not. The idea of the 
Art Council had been fulfilled to a wonderful extent 
even in one year, the boys having been examined in 
copying works of art, in drawing from nature, in still 
life, and also in memory drawings,, with great success. 
In addition, a sort of emulation class had been formed 
among the adult workers and improvers, 130 pro- 
fessional workmen having been induced to compete 
for prizes for work on designs with which they were 
supplied in order to try to improve their work. The 
Council hoped that year by year they would be able 
to increase, improve, and stimulate, in every branch 
of the trade, the competition which now existed in 
that direction. The London County Council thought 


‘tbe idea so successful that they had appointed an 


Advisory Committee from the Sociéty to look after 
the technical schools of London, so that they were 
trying to stimulate the trade to do better things. As 
a matter of fact, the trade was trying to do better 
things, and intended to do better things. But the 
question also arose in his mind whether, when the men 
were ready to take up the finest work, the public 
would appreciate it to the extent of paying ade- 
quately for the work which would be produced. 
He feared that up to the present the degra- 
dation of the trade had been brought about 
by the demand of the public. The cheap rub- 
bish which was now produced had been the cause 
of the degradation of both the silversmiths and the 
goldsmiths. In one town in the Midlands there was 
something like four square miles of buildings entirely 
dependent upon the manufacture of the goldsmiths’ 
and silversmiths,’ and jewellers’ ware: and if the 
idealists had their way, what would become of tens of 
thousands of workers in the country who were en- 
gaged in that industry ? Ifthe pnblic, when buying 
even the finest pieces of work, asked how much it was 
per ounce, it would have a depressing effect upon the 
idealists, and it would never stimulate them to pro- 
duce higher art than existed at present. One could 
not imagine the patrons of the old masters asking © 
how much per ounce was the price for productions 
which had taken weeks and months to make. Would 
an artist who paintgd.a picture regulate his charge by 
the amount of paint he used or the cost of his canvas ? 
Although that might be an extreme analogy, gold- 
smiths and silversmiths looked upon their work in 
the same light, and it was most depressing to them 
when they had used their brains, not only in design- 
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ing the articles but in trying to improve their pro- 
ductions, for the public to come and say, ‘“ How much 
per ounce ?”?” ‘The trade looked to the public to step 
in line with them; and when the public appreciated 
and would pay for the improvement of the trade and 
the higher artistic merits of its work, the workmen 
would be found ready to step into the breach. It was 
from that point of view he appreciated the paper, 
because he felt the author and other gentlemen who 
addressed the public on the subject were doing the 
trade a great benefit. 


Mr. Lewrs ForREMAN Day said the recon- 
ciliation of the commercial man with the artist 
was always difficult, but he had always contended, 
and still believed, that it was not impossible. He 
somewhat differed from the author in his wholesale 
condemnation of Renaissance art, and thought that 
when Mr. Ramsden reached his (Mr. Day’s) age 
he would look upon it with a little more tolera- 
tion and a more catholic spirit. The author so 
despised the Renaissance that he did not look at it 
at all, and when he showed some examples of 
Renaissance work he produced the vilest lot of 
Renaissance productions that he had seen for a Jong 
time. He held no brief for Cellini —in fact, he did not 
like his silversmiths’ work, but Holbein once did 
some beautiful designs for goldsmiths’ work in an 
early Renaissance manner. He remembered on one 
occasion lecturing on the subject of Renaissance 
design, and showing several examples on the screen ; 
and William Morris, who hated Renaissance, came 
up to him afterwards and said the examples were 
very good, but all that was good in them was Gothic. 
The author had also said that after the Gothic period, 
bad as well as good work was done. As a matter of 
fact there were heaps of bad specimens of Gothic art 
as well as good, but it was chiefly the good ones that 
had come down to the present day. Mr. Ramsden 
was also very scathing in his criticism of the Renais- 
sance architectural domes and pinnacles, but some of 
the Gothic work that had been shown was pinnacled 
all over. The two croziers which the author held up 
to their admiration were in his (Mr. Day’s) opinion 
architectural work absolutely unfitted for croziers. 
They might have been worked technically in a way 
that a goldsmitlr or a silversmith approved, but as 
designs for croziers they were simply damnable. 
There was no reason why architectural detail should 
be used in silversmiths’ work of that sort, and 
the author adopted that plan himself, because when 
he designed the monstrance for Westminster Cathedral 
he did not introduce such things, so that his practice 
was a great deal better than his preaching on that 
point. The only really charming example of Renais- 
sance work which the author showed was the piece 
of embossed scroll work. The beer tankards, of 
which the author had spoken rather slightingly, were 
very good specimens indeed of late Renaissance 
Georgian tankards, with superb handles; they were 
masterpieces, and he did not think there were any 
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Gothic beer jugs to compare with them. He also 
thought the author was a little hard in his criticism 
of the example he showed of modern work, a book 
cover designed by a student at South Kensington, 
who was not a silversmith. Personally he staked his 
reputation that it was a very charming design ;, and 
it was quite reasonable for a student at a school of 
art not to be an expert silversmith. The author had 
the advantage of beginning as an expert silversmith, 
and that was why he was such a successful and 
masterly workman. The only fault he could find 
with the book cover. was that it was a little in the 
direction of the new art, but as it was designed 
before the new art came in the student was 
a little in advance of the times. Apropos 
of the commercial side of the question, the pro- 
duction by machinery, casting, and so forth, and 
the possibilities of hand work generally, the author 
showed a little bowl which he scoffed at as being a 
sort of Home Art production. He had no doubt that 
it was executed in a slovenly way, and that it was a 
kind of thing more appropriate to the coppersmith 
than to the goldsmith, but for articles in common 
use, for which not much money would be paid, be did 
not see why a silver bow! should not be beaten in some 
simple form which made no pretence to high art but 
which was satisfactorily embossed. He had seen such 
things of a Jacobean period which were, to his mind, 
quite charming, though they made no great preten- 
sions with regard to execution, design, and taste. 
If ordinary household articles were to be produced at 
a moderate price, he did not see why on quite simple 
lines they should not be ‘‘ bumped up” in the way 
described, although he could quite sympathise with 
the author in his general dislike of anything which 
suggested the cheap Home Art kind of production of 
which they were all so sick. 


Mr. J. D. CRACE expressed his great satisfaction 
at having heard the paper, and his agreement 
with all the principles laid down by the author, 
although he leant towards Mr. Day’s practice. He 
believed he was the first person present who perceived 
in the author’s work as a student the promise of the 
future, and it was most gratifying to anybody who 
had seen early promise of real art in the student stage 
to find it had been fulfilled. He didnot profess to be 
an expert in silversmith’s work, but he had studied the 
question of art production as applied to the material 
with which the author dealt., He could not help 
smiling at one of the last instances quoted, which 
greatly reminded him of Thackeray’s magnificent 
epergne, presented to Colonel Newcome by the 
great Bundelkund Bank. He thought there was one 
great root of disease on the commercial side of the 
question. He believed that in every business, or 
every commercial field of production, the master him- 
self should have a good technical and artistic know- 
ledge of what he was producing. So long as firms 
were merely commercial and financial, and pro- 


‘duced without personal knowledge the combined 
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results of other people’s labour, there would never be 
either an appreciative public, or a successful pro- 
ducer. Oné could fairly judge of the tastes of the 
modern public by looking at the advertisements in the 
illustrated papers. Anything more contemptible than 
the designs advertised weekly and monthly in the 
illustrated papers and magazines it was impossible to 
imagine, and the more valuable the material the 
worse the design. One would have thought that a 
man who was producing work in precious metals, or 
in precious metals combined with jewels, could afford 
out of the bulk of the price to pay for a good design, 


but it was only necessary to look at the illustrated 


papers to find a series of most contemptible motives, 
objects such as horseshoes, hunting whips, toads, 
and swallows, without the slightest attempt at 
original design. [t made one look with astonish- 
ment at the articles produced three or four thousand 
years ago, when objects of art were made which 
even now would require a first-class man to surpass. 
It was very interesting to notice how much informa- 
tion was given, on the subject under discussion, in 
the Greek and Roman age, in the elder Pliny’s writ- 
ings. The elder Pliny devoted a good deal of atten- 
tion to silver work, and pointed out that the Greeks, 
up to the second century B.C., or even later, were 
producing beautiful relief work in silver. A quota- 
tion was made referring to certain cups which were 
sold for £9,000 or £10,000 a pair, and were so 
beautifully executed that they were valued not by the 
silver contents, but by the work put into them by the 
artist. He thought that anybody who studied the sub- 
ject of antique art, compared with present art, would 
admit that the Romans had very much the same vulga- 
rities that the English possessed, and Pliny made the 


remark the while large prices were given by the Greeks _ 


in their own times for works of art, nowadays a thing 
was valued because it was old, although the original 
design was nearly rubbed off, showing that it was 
because it was called old and not because it was 
beautiful, that it was considered valuable in Rome. 
Cicero in his letters boasted of how much he gave 
for a table, and there were other suggestions made 
which constantly reminded one of the nouveaux 
riches of the present day. The Greeks were the 
real artists, and the best work that was done at 
Rome was made by imported Greeks. The Romans 
were wonderful engineers but not artists. 


Mr. CARL KRALL referred to the great advantages 
which working silversmiths and goldsmiths now 
possessed compared with those who lived at the time 
of the Greeks and Romans, when the silversmiths had 
no gas with which to solder, and no mills to flatten 
the silver. He further pointed out that the articles 
made in the fourteenth and fifteenth centuries were 
not bought, as was the case nowadays, in shops, but 
were ordered from men who had their own workshops. 
If, at the present time, people who wished to buy 
good silver work would go direct to the maker instead 
of to the shops, they would be better treated, and the 
articles would be produced more in accordance with 
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individual tastes. Handwork was very expensive, but, 
unfortunately, it was not paid for at the same rate 
nowadays that it was in the times of the Greeks and 
the Romans, when fabulous prices were given for very 
beautiful productions. Handwork, however, would 
always be costly when special things had to be 
made in that way. It was also necessary 
not to close one’s eyes to the fact that 
an ounce of silver could now be bought for 
less than 2s. as compared with §s. forty years ago, 
and it could therefore be employed to a very much 
larger extent than formerly for articles of ordinary use. 
It would be impossible to make such things by hand, 
and machinery must be invented to produce them at 
a cheap price for the general public. 


Sir GEORGE BIRDWOOD, in moving a vote of 
thanks to Mr. Omar Ramsden, said that he had 
refrained from speaking on the paper at the opening 
of the discussion as he preferred to have it criticised 
by those who were directly interested in the practical 
work of the goldsmiths’ craft in England, and who 
understood their trade as well as art. Had he spoken 
he would have offered a reasuned protest against Mr. 
Ramsden’s unmeasured condemnation of *‘ Hall- 
marking,” and of students of the history of the arts 
like his mere self. He would also have had something 
to say of the earlier part of Mr. Ramsden’s own review 
of the history of goldsmithing, in which certainly too 
loose a rein was given to theimagination. Asit was, 
he would merely refer to one or two points of interest 
only to amateurs like himself. The weight—the over- 
weight—put into silver and good works of art un- 
doubtedly had its origin in the fact that in antiquity, 
as still in India, these objects were all sacrosanct and 
devoted to the gods; and to that other fact that, as 
still in India, throughout antiquity people, and 
particularly those of moderate means only, stored 
and guarded their handy wealth in the form of 
personal jewelry, heavy bracelets, amulets, girdles, 
and any solid gold and silver; and if they had 
enough of the precious metals, in goblets, and 
other artistic objects of utility and worship. The 
degradation of English goldsmithing and silver- 
smithing began with the Protestant Reformation, 
and with the secularisation of art in all its depart- 
ments, just as the degradation of the artisans 
and labouring classes, and their continuous un- 
employment began with the dissolution of the 
Religious Houses, and the appropriation of their 
endowments by the rapacious nobility of that 
period. Asa Devonshire man by descent, although 
an Indian by place of birth, he begged that Mr. 
Ramsden in correcting his proof would substitute for 
‘‘guzzling beer’’— boozing beer. You ‘‘ guzzle’’ 
solid food, but liquid, and particularly ale and 
beer, you ‘‘booze’’! While objecting in the 
way he had stated to the first few parts of Mr. 
Ramsden’s paper, he had listened to the after pages 
of it with the greatest interest and pleasure; and as 
for the photographs of Mr. Omar Ramsden’s own 
works, and in special, the ‘‘ Monstrance,’”’ they had 
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absolutely delighted him; and for his work’s sake, 
he forgave him, with complete.absolution, that second 
paragraph of his, which he (the Chairman) had taken 
so much to himself. He was indeed proud to have 
presided on this occasion, and to move the heartiest 
vote of thanks to Mr. Omar Ramsden. 


Sir JOHN FURLEY supported the vote of thanks, 
which was carried unanimously. 


Mr. RAMSDEN, in reply, after thanking the meet- 
Ing for the very kind way in which they had passed 
the resolution, said he felt particularly happy to find 
amongst his audience two gentlemen who gave him 
great encouragement in his student days—Mr. Lewis 
Day, as Examiner of South Kensington Art Courses, 
and Mr. Crace, in a very practical way, by giving 
him his first commission. The remarks Mr. Day 
had made with regard to Gothic art had not con- 
verted him, and as to the specimens of Renaissance 
art referred to by Mr. Day, he thought Morris was 
perfectly right when he said ‘that which was good 
in them owed its origin to Gothic.’’? He was speaking, 
of course, more particularly from the silversmith’s 
point of view. With reference to Mr. Day’s remark 
about domes and turrets in silverwork, he had in 
mind the immense custodias that existed in Spain, 
which were the work of a German family, Arphe. 
The one at Seville Cathedral was from 15 to 20 feet 
high. It was made from castings, and put together 
with nuts and screws like a bicycle. The croziers 
mentioned by Mr. Day were certainly full of crockets 
and pinnacles on their upper portions, but a crozier 
was essentially a symbol], and was not used in 
any way in which the crockets were a dis- 
advantage, and, added to their rich and deco- 
rative effect, was the knowledge that they were 
made entirely of wrought and beaten work. 
He had no special animus against the Renaissance as 
a stvle except that, when applied to silver work, it 
usually followed its most debased forms. Personally 
he considered Holbein rather as the last of the 
Goths than as the beginning of the Renaissance, 
especially when designing for gold and silver work. 
With regard to the modern book-cover which Mr. Day 
in a manner defended, he said that quite apart from 
its method of execution which was undoubtedly 
wrong, he disliked its design not only because the 
angels in the two lower covers were standing upon 
their heads, but in addition a large proportion of its 
space was given up to imitation hammermarks 
obtained by digging out pot holes in the plaster 
before the electrotype was taken. As for Mr. Day’s 
criticism of the cheap little silver bowl, he personally 
preferred it should have a small amount of decoration 
only, say, in the form of a rondel in the middle 
rather than that it should be covered entirely with 
sloppy ornament, as in the example shewn upon the 
screen, and he felt sure that Mr. Day would, upon 
reflection, entirely agree with him, for this theory was 
largely derived from Mr. Day’s own teaching. 
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HOME INDUSTRIES. 


The Home Trade.—Reference was made in these 
Notes last week to the great importance of our home 
production and consumption as disclosed by the 
census of production. All wholesale trade may be 
reduced to three different sorts—the home trade, the 
foreign trade of consumption, and the carrying trade. 
In his new volume, “A Digest of Empire” (Mac- 
millan), just published, Professor Sheild Nicholson 
recalls Adam Smith’s distinction between profit and 
advantage and his sense of the huge value of the 
home trade. The greatest material advantage is 
obtained by the employment of the capital in the 
home trade. The distinction turns on the fact of 
the employment of the capital within the country 
and the encouragement of productive labour in 
the home country. To give a concrete case :— 
‘¢The capital which sends Scotch manufactures 
to London and brings back English manufactures 
to Edinburgh necessarily replaces by every such 
operation two British capitals which had both been 
employed in the manufactures of Great Britain. 
The capital engaged in purchasing foreign goods for 
home consumption, when this purchase is made with 
the produce of domestic industry, replaces too, by every 
such operation two distinct capitals, but one of them 
only is employed in supporting domestic industry. 
The capital which sends British goods to Portugal 
and brings back Portuguese goods to Great Britain, 
replaces by every such operation only one British 
capital. The other is a Portuguese one. Though 
the returns, therefore, of the foreign trade of con- 
sumption should be quite as great as those of the 
home trade, the capital engaged in it will give but 
one-half of the encouragement to the industry and pro- 
ductive labour of the country. But the returns of the 
foreign trade of consumption are very seldom as quick 
as those of the home trade.” This passage shows, as 
Professor Nicholson points out, that in Adam Smith’s 
opinion the first test of the national advantage in the 
employment of capital is that the capital should be 
employed within the country. It is not a question of 
profits. Foreign employment of the capital may give 
greater. profit. The advantage to the country itself, 
or the greater part of the advantage, consists in the 
consumption and reproduction of the capital by the 
productive labour of the country itself, and not by 
that of some other country. 


fluddersfield’s Products. — The Huddersfield 
Chamber of Commerce has just issued its annual 
report, which states that the staple trade of the 
district during the past year has been satisfactory, 
with a large increase in the demand for the piece 
goods for foreign countries, and an improvement in 
business in those goods with Canada and Australia. 
At the meeting of the Chamber, Mr. J. B. Kaye ex- 
pressed regret that included in Huddersfield’s exports 
is a vast quantity of wool which, if it could be em- 
ployed at home, would be much more advantageous 
to the community. Mr. Kaye sees danger ahead in 
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the possible completion of an agreement on com- 
mercial lines between the United States and Canada, 
the greater production of cloths usually associated 
with the Huddersfield district, and the progress that 
is being. made by the Japanese, who are adopting the 
Dobcross loom for the production of cloth. It is 
said that some samples of their work are as good as any 
produced in the Huddersfield neighbourhood. 


South African Wool.— According to Messrs. 
_ Helmuth, Schwartze and Co.’s annual circular, the 
exports of wool from South Africa to the United King- 
dom during 1909 amounted to 336,078, and to the 
Continent to 63,772 bales, making a total of 399,850 
bales. During 1908 the exports to the United King- 
dom were 234,736, and tothe Continent 56,581, ora 
total of 291,317 bales, showing an increase in 1909 of 
no less than 108,533 bales. These figures confirm 
the reports of the last year or two as to the great 
improvements in the breed of sheep now going on in 
South Africa, especially in the Transvaal and the 
Orange River Colony. It is believed by those in a 
position to judge that the results already obtained are 
only a small portion of what may be expected. There 
are still millions of sheep depastured in South 
Africa with only cut fleeces worth two or three 
shillings each, though the country might easily carry 
sheep-cutting fleeces worth seven or eight shillings. 


Coasting Trade.—When itis urged that it is unfair 
to British shipping that our coasting trade is open to 
the foreigner as much as ourselves, that our own ship- 
owners have not, as elsewhere, a monopoly of it, 
it is sometimes replied that however that may be 
it does not matter much, since the coasts from which 
we are barred are not important from the shipping 
point of view. Generally that is true, but it is cer- 
tainly not true of the United States. We are accus- 
tomed to look upon the American mercantile marine 
as small, and so it is if we take only its foreign trade. 
For the last completed year for which the returns 
are issued, the number of American ships employed 
in this trade was only 1,553, of a gross tonnage of 
930,413. But it isa very different matter with what the 
Americans call the coasting trade. In this trade, no 
fewer than 22,451 American vessels, of a gross ton- 
nage of 6,372,862 tons, are employed. Much of this 
trade is coasting only in name. Cargo can only be 
carried from New York, for example, to San Fran- 
cisco, in American vessels, although the greater part 
of the route traversed has no more to do with the 
United States than with Timbuctoo. British shipping 
is absolutely excluded from all participation in this 
trade. 


The Tube Dividends.—The tube railways, even 
the most prosperous of them, continue in an unsatis- 
factory position from the shareholders’ point of view. 
The Central London Railway has just announced a 
dividend of 3 per cent, on the ordinary stock, com- 
paring with 33 per cent., or making 3 per cent. for 
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the year, against 3} per cent. paid for the whole of 
1908, whilst the distribution on the deferred is 2 per 
cent. per annum, against 24 per cent. for the whole of 
1908. And in themselves these figures are better 
than the real position, for although the company 
brought £10,000 more into the half-year, it places 
only £2,000 to reserve, against £20,000, and the 
amount carried forward is £32,242, against £40,253. 
The deferred stock, which in the past has received a 
dividend of 4 per cent. and stood above par is now 
quoted at 50 per cent. discount, and the ordinary 
stock can be bought in the neighbourhood of £67. 
The City and South London Railway, the pioneer 
of the tubes, has done better, comparatively, the dis- 
tribution being at the rate of 13 per cent. against 14 
per cent., but though progress is shown the actual 
result is anything but satisfactory. 


Fire Insurance-—The returns supplied by the 
various Insurance Companies give interesting parti- 
culars respecting the insurance against fire of property 
within the County of London. These returns are 
supplied for the purpose of apportioning the respective 
contributions of the companies towards the mainten- 
ance of the Fire Brigade. The total amount ot 
insurance effected is £1,072,640,212. In 1866, the 
earliest year for which figures are available, the amount 
insured was. £394,130,651. The Alliance retains its 
foremost position among the Insurance Companies, 
its total insurances being no less than £181,532,005. 
The Sun comes next with £114,219,763, and third 
and fourth in the list are the Commercial Union and 
the Law with £81,332,330 and £69,450,572 re- 
spectively. The old-established Phoenix runs the 
last-named close with £67,706,454. Among the 
non-tariff offices the Fine Art and General, as was 
to be expected, is first with £15,072,682, and 
418,971,397 was done by Lloyds. The total sum 
contributed by the Insurance Companies to the up- 
keep of the Fire Brigade is £37,542, and of this the 
Alliance will contribute £6,353. The smallest con- 
tribution required is that of a Company of recent 
birth, whose obligation under this head will be met 
by the payment of one penny. 


Small Holdings. — The statistics about to be 
published by the Board of Agriculture as to small 
holdings will show that there is no very keen desire 
in the country to become owners of small farms. 
During the last twelve months the County Councils 
have obtained 67,462 acres for the purpose of small 
holdings under the Act of 1908, but the proportion 
of persons who desire to buy rather than rent is ex- 
tremely small. The report will show that there are 
between 13,000 and 14,000 persons who have been 
found suitable for occupation of a small holding, 
which may be taken to prove that the Act has been 
fairly successful. It has certainly increased the 
number of acres available for small holdings to a very 
much larger extent than the Act passed by the Salis- 
bury Government, which has, indeed, been practically 
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inoperative. The area mentioned above is not, as yet, 
in the possession of the County Councils, but it is 
expected that it will be ready for allotment by next 
Michaelmas. ` 


Cotton Within the Emprre.—It is not at all un- 
likely that before very many years have passed the 
Soudan will provide this country with much of the 
raw cotton it requires. Contrary to what used to be 
said about it by the opponents of the British occupa- 
tion of Egypt, the Soudan is a very rich country, and 
in the opinion of those who know it best, it is par- 
ticularly suitable for the growth of cotton. The 
present difficulties in the way of extensive cotton 
cultivation in the Soudan include the lack of trans- 
port and labour. But it may be expected that with 
the maintenance ot peace the population will rapidly 
revive, and already railway communication is begun. 
Now it is stated that an arrangement has been arrived 
at between British and French capitalists for the con- 
struction of a railway between Khartoum and 
Massowah, which will open up very fertile country. 
And there is under construction at present a short line 
from Khartoum towards El Obied, which will pass 
through a very rich part of the Soudan capable of 
growing large quantities of cotton. 


HS e 


EMPIRE NOTES. 


British Capital in Canada.—The Toronto Globe, 
for its annual survey of financial and commercial 
affairs in Canada, has secured a valuable contribution 
from Lord Strathcona, who writes on ‘‘ Our Place in 
Britain.”? In his article, the High Commissioner 
compares the investments of British and American 
capitalists, and shows that, while the latter go into 
Canada and buy a lumber proposition, a mine, a 
commercial enterprise, or start a branch of some 
of their own enterprises in the Provinces, and, in so 
doing, go to the country themselves, English capital 


is usually invested in an entirely different way. It’ 


is lent to Governments, municipalities, to railways, 
to well-established industrial enterprises, and to loan 
and mortgage companies, the investors remaining 
quite satisfied if their moderate interest and divi- 
dends are forthcoming at the proper time and their 
loans are met at maturity. Thisisso. But, at the 
same time, there are many commercial and industrial 
undertakings which, in the rapid expansion of the 
country, should command the attention of British 
investors, especially of those who are seeking some 
occupation as well as a good return for their capital. 


Statistics of Canadian Trade and Industry.—In 
regard to the expansion of Canada, referred to above, 
the statistics recently published, dealing with trade 
and industry, are a striking and convincing proof. 
The bank clearings, for example, reached the enormous 
total of £1,065,000,000 sterling in 1909, being an 
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increase of over 20 per cent., or £205,000,000, on the 
previous year. The crops in the three prairie pro- 
vinces, Manitoba, Saskatchewan, and Alberta totalled 
343,000,000 bushels of cereals as compared with 
243,000,000 bushels in 1908. The value of new 
buildings erected in the Dominion during 1909 was 
60,000,000 ‘dollars or over £12,000,000 sterling, being 
an increase of 20,000,000 dollars or over £4,000,000 
sterling in the previous year. -The increase of the 
population, also, has been considerable, notwith- 
standing the restrictions placed upon the class of 
immigrants received, as, according to the present 
estimate, the population of the Dominion is now 
73350,000. 


Alberta's Twin Cities.—The cities of Edmonton 
and Strathcona are to be united by a high level bridge 
over the Saskatchewan river. The work has been 
undertaken by the Canadian Pacific Railway for 
traffic purposes, but both cities have joined with the 
C.P.R. in its construction, in order to improve the 
communication between them. By putting traffic 
attachments on the bridge, facilities will now be pro- 
vided for carrying out a scheme of cheap street rail- 
way fares, so that passengers may go, for a single 
This is 
likely to lead to a Municipal Union, which will still 
further increase the commercial and industrial im- 
portance of this rising centre. It is confidently ex- 
pected that these cities will eventually become the 
Clearing House of the ‘‘ last best West,’ as Winnipeg 
is for the Middle West, and Calgary for the South 
West. A proposal is now under consideration for 
organizing a big representative Provincial Fair for 
1912. 


- The South African Association.— At the meetings 
just held at Bloemfontein, the President, Sir Hamilton 
Goold-Adams, took up the subject of Scientific Agri- 
culture. He stated that although they had in 
South Africa considerable quantities of minerals, 
which had a very important bearing upon the pros- 
perity of the country, “agriculture must be con- 
sidered as the main and permanent foundation upon 
which the future progress of the nation must rest.’’ 
He, therefore, advocated the necessity of attention 
being given to the application of science to the culti- 
vation of the soil. Crops, like human beings and 
animals, he said, must have plenty of food, and food 
of the right sort. Soil suitable for farming must 
contain phosphorus, potash, calcium, magnesium, 
and nitrogen, and must draw from the atmosphere 
carbonic acid, all of which were necessary for plant 
life. Farmers ought, therefore, to study the appli- 
cation and distribution of these chemicals, and, if 
they continued to grow crops and so interfered 
with the ordinary course of nature whereby these 
plants would wither, decompose, and return to the 
soil, they must be prepared to supply the lack of 
these ingredients if land was to be made continually 
productive. This is excellent advice, and may be 
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applied with etfect to agriculturists at home as well 
as abroad. The time is past for the old rule of thumb 
methods of agriculture, if the best use is to be made 
of the illimitable resources which nature has pro- 
vided. 5 


| Queensland Chilled Beef.—The experimental ship- 
ment of chilled beef undertaken by the Queensland 
Meat Exporting and Agency Company has proved so 
satisfactory, that a considerable and immediate de- 
velopment of this new industry is contemplated. The 
Government of the State guaranteed the shippers 
against general loss on their first consignment up 
to £1,500, in the place of insurance, which could 
only be made to apply to losses in specific cases. 
Happily, as the shipment proved successful, no part 
of the guarantee was required, so that the Govern- 
ment is prepared to continue its guarantee to cover 
another consignment, which is now being sent for- 
ward, This is a very wise and progressive policy, 
and proves that the State Government is prepared to 
help Queensland producers in finding markets for 
their produce. The Minister for Agriculture, refer- 
ing to this particular movement, states that it is 
most important that the chilled meat section of the 
pastoral industry should be developed, as, without 
‘this, the Australian trade in beef must seriously 
decline, since, in the opinion of those qualified to 
speak, frozen beef could not be expected to compete 
with the chilled meat sent from the Argentine. 


The Commonwealth Elections and Outlook.—The 
elections for the Federal Parliament take place in 
April, when the policy ofthe present Prime Minister, 
the Hon. Alfred Deakin, will be submitted to the 
electors. Among the various points on which special 
Stress is laid is a vigorous immigration policy, 
jn which an effort will be made to get the States 


Governments to co-operate, by undertaking to provide’ 


the necessary lands for settlement. It is hoped that 
some definite and united line will be adopted, which 
will result in a large increase of population, which is 
acknowledged by all parties to be the great need of 
Australia. The general outlook in all the States is 
certainly very encouraging, as all departments of trade 
and industry appear to be flourishing. The Customs 
and Excise revenue for the six months ending Decem- 
ber 31st, 1909, shows an increase of £279,059; and, 


although the coal strike has temporarily checked © 


industrial development, the practical close of the 
struggle will now give an immediate impetus to trade. 
The coming of the High Commissioner, the Right 
Hon. Sir George Reid, who is now leaving for 
London, is being anticipated with much satisfaction. 
It appears that he is bringing no staff with him, as he 
desires to study the home situation first before form- 
ing his plans. 


Victoria and South Australia.—Gold’ mining in 
Victoria is likely to enter upon a new phase, if the 
proposal to form Co-operative Companies in Ballarat 
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and Bendigo is energetically taken up. The idea is 
to work on a large scale, with the help of the Govern- 
ment, the many undefined side lines of reef which are 
to be found in these great gold-producing centres. 
Recently a nugget containing 116 ozs. of gold was 
found at the Poseidon field, and there are other indi- 
cations of development in this important industry in 
the State. South Australia also, is hoping to profit 
by a recent discovery of gems in the Flinders Range, 
where blue and vari-coloured corundum, sapphires, 
blue, white, and Oriental rubies, amethysts and 
emeralds, rich, red, transparent rutile, tourmalin, 
topaz, and monazite have been found. The outcrop 
of corundum is. reported. to be about 5 chains wide 
and 150 feet high. In the opinion of the Govern- 
ment Geologist the whole property should prove of 
importance and value. 


OBITUARY. 


ARTHUR GREENWOOD, M.Inst.C.E., J.P.—Mr. 
Arthur Greenwood, a prominent Leeds ironmaster, 
died suddenly from heart failure on the 19th inst., at 
his residence, Greenholme, in Burley-in- Wharfedale, 
at the age of 64. As an engineer, he was early in life 
associated with the firm of Messrs. Greenwood and 
Batley, and became chairman of the board of 
directors. Turbine engines, torpedoes, and small 
arms were made by the firm. He was an expert 
linguist. He was in 1887 made a J.P., was a life 
governor of the General Infirmary, and took a 
practical interest in the University of Leeds. In 1902 
he unsuccessfully contested the .West Leeds division 
against Mr. Herbert Gladstone. He became a 
member of the Society of Arts in 1882. 


QUESTION. 


Can any reader refer meto any source of in- 
formation regarding the use of magnesite, magne- 
sium chloride, magnesium oxide, in the composition 
of floors, walls, &c. ?— O.P. 


GENERAL NOTES. 


—. —— 


MEMORIAL TABLETS.—No. 61, Greek-street, Soho 
(to which a memorial tablet has recently been affixed 
by the London County Council) has been described 
at some length by De Quincey in his Autobio- 
graphy and Confessions. It was here that he found 
a curious haven of refuge when, as a lad of seventeen, 
he had run away from the Manchester Grammar 
School, and, after wandering about the Welsh 
mountains for some time, he had come up to 
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London, hoping to raise a little money on his expecta- 
tions. For seven or eight weeks he endured priva- 
tions which probably did permanent injury to his 
health, and he had reached his last half-guinea, when, 
to his great delight, he received permission from the 
tenant of 61, Greek-street, a Mr. Brown or Brunell, 
to make what use he could of the house. This un- 
expectedly generous offer from the agent of a Tewish 
money lender, in De Quincey’s opinion, saved his 
life ; but the asylum was an extraordinarily cheerless 
one. Brunell generally lett Greek-street about six 
o’clock, to sleep every night in a different quarter of 
London, for he was in constant fear of arrest; when 
he had gone, the house only contained one inmate — 
“a poor, friendless chlid, apparently ten years old ; but 
she seemed hunger-bitten; and sufferings of that 
sort often make children look older than they are. 
From this forlorn child I learned that she had slept 
and lived there alone for some time before I came; 
and great joy the poor creature expressed when she 
found that I was in future to be her companion 
through the hours of darkness. The house could 
hardly be called large—that is, it was not large on 
each separate storey: but having four storeys in all, 
it was large enough to impress vividly the sense 
of its echoing loneliness; and, from the want of 
furniture, the noise of the rats made a prodigious 
uproar on the staircase and hall; so that amidst 
the real fleshly ills of cold and hunger, the forsaken 
child had found leisure to suffer still more from the 
self-created one of ghosts. Against these enemies I 
could promise her protection ; human companionship 
was in itself protection ; but of other and more needful 
aid I had, alas! little to offer. We lay upon the floor, 
with a bundle of law-papers for a pillow, but with no 
other covering than a large horseman’s cloak; after- 
wards, however, we discovered in a garret an old 
sofa-cover, a small piece of rug, and some fragments 
of other articles, which added a little to our comfort. 
The poor child crept close to me for warmth, and for 
security against her ghostly enemies. When I was 
not more than usually ill, I took her into my arms, 
so that, in general, she was tolerably warm, and often 
slept when I could not; for, during the last two 
months of my sufferings, I slept much in the day- 
time, and was apt to fall into transient dozings at all 
hours. But my sleep distressed me more than my 
watching ; for, besides the tumultuousness of my 
dreams (which were only not so awful as those 
which I shall have hereafter to describe as produced 
by opium) my sleep was never more than what is called 
dog-sleep ; so that I could hear myself moaning; and 
very often I was awakened suddenly by my own voice.”’ 

Two other memorial tablets have lately been affixed, 
one to No. 12, Hanover-square, for some time the 
residence of Mary Somerville, scientific writer: the 
other to Macartney-house, Blackheath, where lived 
the parents of James Wolfe, the victor of Quebec. It 
was from here that ‘‘ he set out to dine with Pitt and 
Lord Temple, the day that he embarked” for 
Canada. 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


FEBRUARY 2.—‘“‘ An Improved Method of Electro- 
Plating.” By AuGustus ROSENBERG. Prof. 
SILVANUS P. THOoMpPson, D.Sc., F.R.S., will 
preside. 

FEBRUARY 9.—‘ Colour Blindness.” By FRED. 
W. EDRIDGE-GREEN, M.D., F.R.C.S.  PRror. 
FREDERICK W. Mott, F.R.S., M.D., F.R.C.P., 
will preside. 

FEBRUARY 16.—‘‘ The Lifeboat and its Work.” 
By SIR JOHN CAMERON Lamp, C.B., C.M.G., 
Deputy-Chairman of the Royal National Lifeboat 
Institution. COLONEL Sir FitzRoy CLAYTON, 
K.C.V.O., Chairman of the Royal National Lifeboat 
Institution, will preside. 

FEBRUARY 23.—‘‘ Oxy-Acetylene Welding.” By 
H. S. SMITH. 

Marcu 2.—‘‘ The Teaching of Design.” By E. 
COOKE. 

MARCH 9.—‘‘The Public 
Work.” By CHARLES JOHN STEWART, Public 
Trustee. The Lorp CHIEF JusTIcE, G.C.M.G., 
F.R.S., will preside. 

MARCH 16.—‘ The Foundations of Stained Glass 
Work.” By NoEL HEATON, B.Sc., F.C.S. 


Trustee and his 


INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock :— 


FEBRUARY 17.—‘‘The Bombay Housing Ques- 
tion.” By GEORGE OWEN W. Dunn, M_.Inst.C.E., 
Chairman, Bombay City Improvement Trust, 1904- 
1909, and President, Bombay Municipal Corporation, 
1908-1909. The RIGHT Hon. LORD SANDHURST 
G.C.S.1., G.C.1.E., will preside. 

MARCH Io.--‘‘ Indian State Forestry.” By SAINT- 
Hitt EaRDLEY-WILMOT, C.I.E., late Inspector- 
General of Forests. 

APRIL 21.—‘‘The Arts and Crafts of Tibet and 
the Eastern Himalayas.’’ By J. CLAUDE WHITE, 
C.LE. | 

May 26.—‘‘ The People of Burma.” 
RICHARD TEMPLE, Bart., C.LE. 


By Sir 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 


FEBRUARY I.—‘‘ Imperial Colonial Development.” 
By C. REGINALD Enock, F.R.G.S. Dr. ALFRED 
HILLIER, M.P., will preside. 

MARCH I.—‘‘ Fruit Production in the British 
Empire.” By Dr. JOHN MCCALL, Agent-General 
for Tasmania. 

May 3.— “Commercial Expansion within the 
Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony. | 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


ALAN S. COLE, C.B., “Textile Orna- 
mentation.” Three Lectures. 


LECTURE III.—JAnvuary 31.—Development of 
pattern printing and use of engraved metal plates— 
German wood blocks (fifteenth to seventeenth century) 
—FKrench renaissance in textile ornament—Flemish 
and Dutch printed stuffs—Printed imitations of lace 
design—-Elizabethan embroidery ornament— Damask 
designs akin to those for fabrics printed from woodcuts 
—Prints of Scriptural subjects (seventeenth century) 
—East Indian painted and printed palampores (six- 
teenth to eighteenth century)—Realistic floral designs 
—Jacobean embroidery imitated in modern calico- 
prints— East Indian prints made for Dutch market— 
Growth of calico and linen printing in Europe during 
the eighteenth century—Oberkampf’s works at Jouy, 
near Paris — Pictorial patterns—Cylinder or roller 
printing in England and Scotland (eighteenth century) 
—Morris prints— Specimens of Glasgow prints to 
suit tastes of different countries. 


PROFESSOR W. WATSON, D.Sc., F.R.S., 
‘The Petrol Motor.” Four Lectures. 

February 7, 14, 21, 28. 

LAWRENCE WEAVER, 
Work.’’ Two Lectures. 

March 7, 14. 

ALFRED B. SEARLE, M.S.C.I., “ Modern 
Methods of Brick-making.’’ Four Lectures. 

April, 11, 18, 25, May 2. 


F.S.A., “Lead 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Jan. 31...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. Alan S. Cole, “ Textile Ornamentation.” 
(Lecture III.) 

Farmers’ Club, Whitehall-rooms, Whitehall-place, 
S.W.,4 p.m. Mr. H. Trustram Eve, “ The De- 
velopment Act, 1909.” 

East India Association, Caxton-hall, Westminster, 
S.W., 4 pm. Mr. A. E. Duchesne, “ The 
Empire’s Debt to the Planter.” 

British Architects, 9, Conduit-street, W., 8 p.m. 
President’s Address to Students. 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Dr. E. Gosse. ‘‘ The Ethics of Biography.” 

Tugspay, Fen. 1..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 43 p.m. (Colonial Section.) 
Mr. C. Reginald Enock, ‘‘ Imperial Colonial De- 
velopment.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. A. Herdman, “The Cultivation of the 
Sea.’’ (Lecture III.) 

Alpine Club, 23, Savile-row, W., 8¢ p.m. 

Civil Engineers, 25, Great George-street, S.W., 8 
p.m. 1. Discussion on Mr. I. C. Barling’s paper, 
“ The Reconstruction of the Tyne North Pier.” 
2. Mr. L. S. M. Marsh, “ Notes on the Sheffield 
Water-Supply and Statistics relating thereto.” 
3. Mr. W. R. Baldwin- Wiseman, “ Statistical and 
Experimental Data on Filtration.” 
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Photographic, 35, Russell-square, W.C., 8 p.m. 
Mr. J. A. Sinclair, ‘‘ The Elements of Successful 
Negative-Making.”’ 

Wepnespay, Fer. 2...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C.,8 p.m. Mr. Augustus 
Rosenberg, “An Improved Method of Electro- 
Plating.” 


Royal Archzological Institution, 20, Hanover- 
square, W.,4 p.m. 1. Mr. Andrew Oliver, “ Ex- 
hibition of Two Alabaster Tables.” 2. Mr. Philip 


Mainwaring Johnston, ‘‘ Discovery of Early Wall- 
Paintings in Kingsdown Church, Farningham, 
Kent.” 


SNURSDAT, FzB. 3... Antiquaries, Burlington-house, W., 
p.m. 


Royal, Burlington-house, W., 44 p.m. 

Linnean, Burlington-house, W., 8 p.m. Discussion 
on “The Origin of Vertebrates,” to be reopened 
by Dr. A. Smith Woodward, Prof. A. Dendy, and 
other speakers, with Dr. Gaskell’s reply. 

Chemical, Burlington-house, W., 8} p.m. x. (a) Mr. 
S. P. U. Pickering, ‘“Cupric Compounds: Crates, 
Tartrates, Acetates.? (8) ‘‘The Constitution of 
Basic Salts.” 2. Messrs. F. D. Chattaway and 
K. K. Chaney, “The Action of Chlorine upon 
Phenyl Urea.” 3. Messrs, F. D. Chattaway and 
F. A. Mason, ‘Halogen Derivatives of Malon- 
anilide, Ethyl Malonalinate, and Malonanilic 
Acid.” 4. Messrs. F. B. Power and A. H. Salway, 
‘The Constituents of Clover Flowers.” 5. Mr. 
A. C, Perkin, ‘‘ A Natural Substantive Dye-stuff.” 
6. Mr. F. L. Usher, “The Influence of Radium 
Emanation on Equilibrium in a Gaseous System.” 
7- Mr. G. Senter, ‘‘ Roectivity of the Halogens in 
Organic Compounds. Part IV. Interaction of 
Bromoacetic, @-Bromoproplonic and @-Bromo- 
butyric Acids, and their Sodium Salts with Silver 
Salts in Aqueous Solution. Catalytic Action of 
Silver Halides.” x. Messrs. W. H. Perkin and 
R. Robinson, “ Strychnine, Berberine and Allied 
Alkaloids.” 9. Mr. F. L. Pyman, “ Isoquinoline 
Derivatives. Part IV. Orthodihydroxy basis. The 
Conversion of 1-keto-6 : 7-dimethoxy-2-alkyltetra- 
hydroisoquinolines into 3 : 4-dihydroxyphenylethy- 
lalkylamines.’’ 

London Institute, Finsbury-circus, R.C., 6 p.m. Sir 
Edwd. Pears, “ Recent Developments in Turkey.’’ 

Royal Institution, Albemarle-street, W., 3 pm. 
Major Martin Hume, “ Europe’s Debt to Mediæval 
Spain.” (Lecture I.) 

Fripay, Fes. 4...Royal Institution, Albemarle-street, W., 
9p.m. Prof. W. Bateson, ‘‘ The Heredity of Sex.” 

Architectural Association, 18, Tufton-street, S.W.. 
74 p.m. Mr. W. H. Ward, ‘‘ Renaissance Church 
Architecture in France during the Sixteenth 
Century.” 

Civil Engineers, Great George-street, S.W., 8 p.m. 
(Students’ Meeting.) Mr. L. T. Wilson, “The 
Construction and Setting-Out of a Low-Level 
Sewer.” 

SATURDAY, FEB. 5... Royal Institution, Albemarle-street, 
W.,3p.m. Dr. H. W. Davies, “ Music in Rela- 
tion to Other Arts.” (Lecture III.) 


CoORRECTION.— With reference to a paragraph in 
the article on “ The Society’s Examination Centres,” 
which appeared in the Journal of December 31st, 
1909 (v. p. 191), the Principal of Skerry’s College, 
Glasgow, desires to point out that “ Skerry's College, 
London, is in no way whatever connected with the 
Colleges bearing the same name in Glasgow, Edin- 
burgh, Dundee, Liverpool, and Newcastle-on-Tyne.”’ 
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NOTICES. 


NEXT WEEK. 


MONDAY, FEBRUARY 7th, 8p.m. (Cantor 
Lecture.) PROFESSOR W. WATSON, D.Sc., 
F.R.S., ‘* The Petrol Motor.” (Lecture I.) 

WEDNESDAY, FEBRUARY ‘oth, 8 p.m. 
(Ordinary Meeting.) FREDERIC EDRIDGE- 
GREEN, M.D., F.R.C.S., ‘‘ Colour Blindness.”’ 
PROFESSOR FREDERICK W. Morr, F.R.S., 
M.D., F.R.C.P., will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


l CANTOR LECTURE. 

On: Monday evening, January 31st, Mr. 
ALAN S. COLE, C.B., delivered the third and 
last lecture of his course on ‘‘ Textile Orna- 
mentation.” 

On the motion of Mr. LEWIS F. DAY, who 
occupied the chair, a vote of thanks to Mr. 
Cole for his course of lectures was carried 
unanimously. 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 


On Tuesday afternoon, February 1st, Mr. 
C. REGINALD ENOCK, F.R.G.S., read a paper 
eon ‘‘ Imperial Colonial Development.” DR. 
ALFRED HILLIER, M.P., presided. 

The paper and discussion will be published 
łn a subsequent number of the Fournal. 


LIST OF MEMBERS. 


The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members ‘on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


Thursday afternoon, January 13th; SIR 
GEORGE BIRDWOOD, K.C.I.E., C.S.I., M.D., 
LL.D., in the chair. 


The CHAIRMAN said the audience knew the 
reader of the paper as Principal of the Govern- 
ment School of Art at Madras, and later of the 
Government School of Art at Calcutta. Several 
of those present also knew him, when as yet 
he was not, through Robert Havell the younger, a 
well-known painter of the early Victorian period; 
while personally he had known Mr. Havell from long 
before then, through Robert Havell the elder, the 
publisher in 1814 of Henry Salt’s ‘Voyage to 
Abyssinia,” and, from 1830-39, of the heroical John 
James Audubon’s ‘Birds of America”; as also of 
those numberless well-known engravings from the 
water colours of his brother, William Havell, 
who, from 1816 to 1825, travelled in India and 
China in the pursuit of his art. It thus happened 
most happily that the reader of the paper was 
not only an artist by heredity, with its unearned 
increments (most fortunate factors in the evolu- 
tion of humanity and civilisation, and of national 
individuality and greatness), but had also in that way 
received into his innermost substance and being 
something of the glow of colour and light — 

“From Afric’s sunny fountains, 
From India’s coral strand,” 
reflected in all the work he had ever done, and in all 
that of recent years he had written in exaltation 
of the honest name of India in the world-wide 
temple of catholic fames. If here and there in 
Mr. Havell’s present paper he (the Chairman) was of 
the opinion that its author was something less than 


just towards the Government of India, both in this 


country and in India, that would not disturb the 
truly well-earned Olympian serenity of either the 
Secretary of State for India in Council, or the 
Indian Viceroy and Presidency Governors; and if he 
did not quite agree with Mr. Havell in all the latter 
said on the question of the existence of Fine Art 
in India, that was doubtless due to his not perfectly 
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understanding Mr. Havell. Notwithstanding these 
objections, the author’s warmth of enthusiasm in 
bis cause, which at the moment was the cause of 
everyone present, would not be the less welcome 
to those gathered round him in the freezing air that 
had rolled down on them during the day 


“ From Greenland’s icy mountains.” 


The paper read was— 


ART ADMINISTRATION IN INDIA. 


By E. B. HAVELL, 
Late Principal, School of Art, and Keeper of the Art 
Gallery, Calcutta. 

The dominating principle in art adminis- 
tration in India should naturally be based 
upon the all-important fact that, excluding 
the small fraction of the population which is 
mostly congregated in the great Anglo-Indian 
commercial cities, art still survives throughout 
the length and breadth of India as a part of a 
great traditional culture, intimately bound up 
with the religion and daily life of the great 
mass af the Indian people. In this traditional 
culture art still is as much a part of national 
life and education as it was in Europe from 
the dawn of civilisation down to the eighteenth 
century. Opposed to this view of art as a part 
of religion, life, and work are two great exotic 
forces— Western commercialism, in which art 
is merely an instrument of wealth, and Western 
education, represented by Anglo-Indian schools 
and colleges, from which art and religion are 
almost totally excluded. . To these may be 
added the principles of Anglo-Indian adminis- 
tration, in which art has hitherto been treated 
as it generally is in modern European life, only 
as a luxury and means of intellectual recreation 
or amusement. 


THE SCHOOLS OF ART. 


Art administration in India is now repre- 
sented by four Government Schools of Art, 
which occupy an anomalous position totally 
isolated from the rest of the administrative 
machinery. They were originally instituted 
when Lord Macaulay’s view of the worthless- 
ness of all Indian culture governed the whole 


educational administration, with the intention - 


of bringing to the benighted East that which 
academic Europe still believes to be the higher 
artistic culture of Greece and Italy. But 
about thirty years ago, through the influence 
of Sir George Birdwood’s writings, different 
views of artistic policy in India began to pre- 
‘vail at the India Office, and the Secretary of 
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State has since repeatedly affirmed in de- 
spatches that the intention of the Schools of 
Art in India is not to force upon Indians 
European ideas of art, but to promote the 
development of Indian art and craft upon their 
traditional lines. 

The ways and means of accomplishing this 
task may be a matter of opinion, but I do not 
think that any art teacher would now questior 
the wisdom of the principle which has been 
thus laid down for the guidance of art schools 
in India. Every artist in Europe deplores the 
tendency of Oriental artists and craftsmen to 
imitate blindly the products of modern European 
commercialism, and when some years ago the 
Japanese Government sent a Commission to 
Europe for the purpose of ascertaining 
what methods of European art teaching 
could usefully be introduced into Japan, it 
received the unanimous advice from all the 
authorities it consulted, both here and on the 
Continent, to make the traditional art practice 
the basis of national art education. If this is 
the right artistic policy for Japan, it is right 
for India also, and I should imagine that no 
competent authority would now dispute that 
the same principle applies to art education in 
every country. But this clear conception of 
policy leaves the question of ways and means 
unanswered, and imposes upon Schools of 
Ait in India a task which, under present cir- 
cumstances, is totally beyond their power. 

In the first place, before any European art 
expert can qualify himself for the task, he must 
for understanding the aims of Indian art 
learn a good deal of Indian art history, 
philosophy, religion and mythology; and to 
obtain this knowledge he must spend many 
years of study, research, and travel. But the 
art expert, who is sent out to India with a 
despatch from the Secretary of State 
announcing his mission to promote the revival 
of Indian art, has his ardour for research con- 
siderably damped at the outset by finding that 
the principle laid down for his guidance is 
totally opposed to all the traditions of the 
department of which he is a very subordinate 
official, and to the settled policy of the great 
department of State which has the control of 
the design of public buildings. Even within 
the narrow limits of his jurisdiction he finds 
many, and great, difficulties to contend with. 
The schools are placed, not in the great 
centres of Indian art and industry, but at the 
principal seats of government, which are also 
the centres of Anglo-Indian university life and 
of European commerce. They are, therefore, 
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quite out of touch with real Indian art, that is, 
the art which enters into the religion, life, and 
‘work of the great mass of the Indian people, 
outside the very small section known as the 
‘‘educated’’ class, or those who have been 
taught in Anglo-Indian or European schools 
and colleges. 

The great majority of the students who 
attend the Schools of Art are not, properly 
speaking, art students; they are neither drawn 
from the great artistic and industrial castes 
which number, roughly, some ten million 
craftsmen, representing Indian traditional art 
practice, nor are they, generally, students who 
have shown any special aptitude for artistic 
pursuits. They are, for the most part, the 
flotsam and jetsam of the Anglo-Indian univer- 
sity system—students who have either failed to 
obtain entrance into the university, or who 
have, for some reason or other, been obliged to 
find some other means of livelihood than 


those which the university curriculum provides. 


Because the university excludes art from its 
scope, and for other reasons which I shall 
allude to further on, an artistic career in India 
holds out very small pecuniary inducements. 
‘There is only a very limited prospect of Govern- 
ment employment for successful students, and 
no Indian artist or craftsman has ever yet had 
any kind of distinction conferred upon him by 
our Government, though under native rule an 
attist’s was a highly honourable occupation, 
which received due recognition from the State. 

The very fact that the principalship of the 
Schools of Art has always been held by Euro- 
peans, adds to the difficulty of carrying out 
the policy laid down by the India Office. To 
‘send out art experts to India to teach Indian 
art seems very like sending coals to Newcastle, 
and it would be so, were it not that Indian art 
has fallen into such contempt with English- 
educated Indians that it has hitherto been 
almost impossible to find an Indian who is at 
the same time fully acquainted with Indian art 
tradition, and has sufficient knowledge of 
English to write departmental reports about it 
for the information of Government. The 
students of the art schools naturally expect a 
European principal to teach European art, and 
one of the greatest difficulties I had to contend 
with for many years was the opposition of 
students and their parents to what seemed 
to them the retrograde and inconsistent 
policy of making Indian art the founda- 
tion of the entire: curriculum of the school. 
They were willing to accept the pro- 
position that Indian art should be taught iu 
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the lower classes, or on what is called the 
industrial side of the school, but the ambition 
of every student was to become eventually a 
portrait painter or sculptor, and obtain prizes 
at the Simla Fine Arts Exhibition—the Royal 
Academy of Anglo-India. As a rule, students 
could only be bribed to remain in the industrial 
side by scholarships and the prospect of 
Government employment.* 


THE TEACHING OF THE FINE ARTS. 


The theory that Indian art is only admirable 
when applied to industrial purposes, and bar- 
baric, or undeveloped, in the higher flights of 
artistic expression, which we call the ‘‘ fine 
arts,’’ is really at the root of an art teacher’s 
difficulties in India, for as long as this pro- 
position is maintained as the basis of edu- 
cational policy it is wholly illogical and 
useless to attempt to teach Indian art at 
all. It is logical to teach, as Indian schools 
of art did teach for the first twenty-five 
years of their existence, that all Indian 
art is inferior, and that educated Indians 
should borrow all their artistic ideas 
from Europe. But it is hopelessly illogical 
to teach, as we have been teaching for the last 
twenty-five years, and are still teaching, that 
Indian applied art is admirable and Indian 
fine art barbaric. It is utterly useless to ex- 
pect educated and highly intelligent Indians 
to draw a distinction between Indian art in its 
industrial applications and Indian art as 
applied to sculpture, painting, and architec- 
ture. The distinction is purely artificial and 
academic, and cannot be maintained as a 
working principle in teaching. If educated 
Indians accept our teaching that Europe 
has always excelled Asia in painting, sculp- 
ture and architecture, we cannot expect them 
to share the admiration we reserve for Oriental 
textiles, pottery, or jewellery. 

Thete are technical considerations which 
make differences between artistic methods in 
a carpet, a mosaic, and a fresco painting, but. 
all art is one, and both in Europe and in Asia 
the zsthetic philosophy which controls the 
weaver’s fingers is the same as that which 
controls the painter’s brushes and the sculp- 
tor’s chisel. No school of esthetic thought 
has ever propounded one philosophy for the 
carpet weaver, and another for the picture 
painter and sculptor. Indian art must stand 
or fall as a complete school of zxsthetic 


a rn aa 


* I found one student in Madras who had been drawing a 
State scholarship for 17 years. Probably he considered he 
was qualifying for an old-age pension. , 
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philosophy: to maintain as an educational 
principle that the lower department of it has 
been successful and the higher a failure is to 
condemn all Indian art in the eyes of Indians 
who are capable of forming a considered and 
reasonable judgment for themselves. 


THE MADRAS SCHOOL OF ART. 


In the Madras School of Art, when I took 
charge of it in 1884, the system of teaching 
was, like all other Indian Schools of Art at 
that time, based upon this illogical reasoning, 
that while Indian craft must be preserved, 
Indian fine art was not worth preserving. 
Indian ideas of design were, to a certain extent, 
encouraged on the craft side of the school, but 
in the drawing classes, which all the students 
attended, Indian art was tabooed, and the 
usual examples of a South Kensington School 
of Art—the casts from the antique, the 
drawing - copies, &c. — were placed before 
them, and a collection of European paintings 
belonging to the Madras Fine Arts Society was 
hung in the picture gallery. Not a single 
example of the best Indian painting or sculp- 
ture was to be found in the school. The 
natural effect of this system was that even 
those students who were bribed to work as 
craftsmen by payments in the shape of Govern- 
ment scholarships took no real interest in their 
work. Public opinion among educated Indians, 
as well as among most Anglo-Indians, con- 
demned all Indian art as inferior, so the highest 
ambition of every student was to learn asmuch 
as possible of European art, or rather to 
imitate as faithfully as possible the European 
examples which the school provided. I found 
on my arrival a pupil-teacher, on the school 
staff, whose father was one of the most skilful 
goldsmiths in Madras, diligently engaged in 
making shaded drawings from the antique in 
the most approved South Kensington fashion, 
and his great pride was, not that he was him- 
self a good goldsmith, but that he had won 
prizes at the Madras Fine Arts Exhibition for 
still-life painting in oil. 

Though I was strongly convinced at that 
time, without any deep study of Indian art, 
that the system was fundamentally unsound, 
it was not easy for a young official, in a very 
subordinate position in the educational service, 
to reverse entirely the policy of his prede- 
cessors in the face of a strong public and 
official opinion, and but for the sympathy and 
encouragement of the then Governor of 
Madras, Sir Mountstuart Elphinstone Grant 
Duff, I should have given up the attempt in 
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despair at the beginning of my official career. 
As it was, I was compelled to make some 
compromise. The Madras Fine Arts Society 
removed its pictures from the Art Gallery; 
Indian examples were introduced throughout 
the school, both in the workshops and in the 
drawing classes; the ‘‘antique’’ casts were 
undisturbed, but were not used in the drawing 
classes except by a very few students, mostly 
Europeans, who paid higher fees to learn 
picture printing and sculpture. I must con- 
gratulate Mr. Hadaway, the present Principal, 
on having got rid of them altogether, and I am 
glad to hear that he is carrying out further 
reforms, which I was not able to accomplish in 
the teaching during the time I was in charge. 


THE CALCUTTA SCHOOL OF ART. 


In the Madras School of Art the question 
of the teaching of the fine arts did not become 
a pressing one, because the school was essen- 
tially a craft school; and with the help of 
some very excellent Indian craftsmen as 
teachers, and by offering inducements to the 
sons of craftsmen, it was possible to maintain 
Indian traditions in the workshops both with 
regard to drawing and design. But when I 


came to take charge of the Calcutta School of 


Art in 1896 I found that the question could not 
be shelved. The conditions were much more 
hopeless than they were in Madras. The 
organisation and equipment of the school 
was entirely that of a fourth-rate pro- 
vincial art school in England thirty years 
ago. The methods of teaching and the 
examples were precisely the same. In Madras 
a fair proportion of students belonged to 
the castes of traditional handicraft, but in 
Calcutta the students were for the most part 
sons of Bengali teachers, clerks, and small 
landed proprietors, who either from want of 
means, or other reasons, had no prospect of 
Government employment through a university 
career. A considerable section of the best 
students joined only for the purpose of learning 
picture painting, and, as not a single student 
belonged to the artisan castes, it was impos- 
sible for me to do as I did in Madras—main- 
tain the school as a craft school only. It was 
equally impossible to carry out the instruc- 
tions of the Secretary of State to make Indian 
art the basis of the teaching, when the students 
had no access to good Indian examples. As 
in Madras, the art gallery attached to the 
school contained only European pictures, a 
collection much inferior to that of many small 
provincial towns in England, but it was not so 
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easy to reverse the policy of my predecessors — 


in this case, as it was a Government collection 
which had been inaugurated under Viceregal 
patronage. After some difficulty I obtained 
the consent of the committee of the gallery 
to commence an Indian section; but it was 
not until a good many years afterwards, when 
the latter was well established and contained 
many striking original examples of Indian 
paintings, bronzes, &c., that I ventured to ask 
Government to provide sufficient funds for 
extending the Indian section by selling the 
collection of European pictures. When the 
latter were finally put up. for sale a con- 
siderable outcry was raised in the Bengali 
press because it was said that through 
ignorance and incapacity as a teacher of 
European art I was lowering the standard of 
the school. In the school itself I met with 
a storm of opposition from the students, 
who were secretly supported by some mem- 
bers of the staff trained on the old system. 
At one time only one student was left on 
the school benches while the rest were holding 
mass meetings in the mazdaz. outside. Some 
ofthe ex-students combined with these rebels 
to open an opposition establishment, para- 
doxically called ‘‘the Indian Art School,” 
so that such knowledge of the European 
methods as they possessed should not be lost 
to the citizens of Calcutta by my reactionary 
policy. Such proceedings may seem to be 
very ludicrous and unreasonable, but are easy 
to understand when it is considered that very 
few Bengalis in Calcutta had ever had an 
opportunity of seeing any good specimens 
of indigenous art, and that for generations 
all art students and English educated 
{Indians had been taught to believe that 
{indian art was only a relic of a semi- 
barbarous age. 


FIRST EFFECT OF THE NEW POLICY IN ART 
TEACHING. 


An educational policy, however plausible it 
may seem in theory, must always be justified 
by results, and in this respect the new depar- 
ture I ventured to make in the teaching of fine 
art in Calcutta has more than fulfilled my most 
sanguine expectations. For fifty years the 
Indian Schools of Art, under the old European 
system of teaching, had not produced a teacher 
qualified to take entire charge of one of them, 
and hardly a single original painter of con- 
spicuous ability, judged by modern European 
standards. The effect of the new system of 
taking students back to their own national 
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traditions was as astonishing as that of the 
first downpour of the monsoon rains upon the . 
parched vegetation of the sun-baked Indian 
soil. The collection of Indian paintings which 
I started in the Calcutta Art Gallery imme- 
diately attracted the attention of a highly 
gifted art student, Mr. Abanindro Nath 
Tagore, whose name as an‘original artist and 
the founder of the new school of Indian paint- 
ing, is now well-known to artists both in 
Europe and Japan through reproductions in 
‘¢ The Studio’’ and in ‘‘ The Kokka.” This 
collection was as much a revelation to him as 
it was to myself, and has been to other Euro- 
pean artists who have seen it. It changed 
entirely the direction of his artistic studies 
from the usual academic routine of Europe 
which had had such a deadening influence 
upon the originality of all Indian art students 
up to that time. When, some years after- 
wards, I was fortunate enough to secure his 
co-operation in the school work, he quickly 
drew round him a small band of pupils whose 
brilliant work in an astonishingly short time 
has compelled the attention of the Anglo- 
Indian and Indian public. 

This new school, founded on a revival of 
Indian traditions of painting and sculpture, 
will, I am convinced, have a far-reaching in- ` 
fluence which will not be confined to the fine 
arts. It is a school of idealists, for otherwise 
it would not be Indian. The idealist is popu- 
larly supposed to be an unpractical person, 
and in our Indian administration is generally 
regarded with grave suspicion. Yet I would 
venture to maintain that most of the unneces- 
sary difficulties which we have created for 
ourselves in India have been those of the 
practical man ignorantly trampling on Indian 
ideals. It certainly has been the practical 
men who are responsible for all the injury 
which we have done to Indian art and craft in 
the last fifty years. It is the practical men 
who have vainly tried in India to detach the 
fine arts from the industrial arts, believing that 
we Can impose upon India European ideals in 
the former without destroying all Indian tra- 
ditions in the latter. It is the practical men 
who, in the name of scientific progress, have 
helped to ruin Indian handicrafts, and still 
continue to do so, in spite of the lessons they 
might learn from the industrial history of 
modern Europe. | 


INDIAN HANDICRAFTS. 


Indian handicraft means, economically, for 
India by far the most important factor in the 
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sum total of her present existing industry, after 
agriculture. It is impossible to give exact 
figures, because official statistics of Indian 
industry have hitherto ignored this vital fact, 
and have given very few precise particulars of 


industry in India except of that created by 


European commercialism. But it is never- 
theless a fact that the sum total of the out- 
turn of all European industry in India repre- 
sents a smaller economic asset than that of the 
greatest of Indian handicrafts—hand-loom 
weaving. 


Handicraft is still the backbone of the Indian 


industrial organisation, and, as Sir George 
Birdwood said in the discussion which followed 
Mr. Cecil Burns’s paper, read before this 
Society last May, ‘‘the Indian craftsmen to 
this day are intrinsically, in every respect, 
capable of sustaining their reputation of the 
past in its greatest periods, to its highest 
pitch.” The statement of the Principal of the 
Bombay School of Art that the ancient handi- 
craft of India is as dead as that of the Greeks, 
or as that of the Renaissance in Europe, may 
seem to be an emphatic contradiction to this 
assertion. Yet it may be accepted as almost 
literal truth, so far as the British administra- 
tion of India is concerned. Except for the 
work of a few Schools of Art, where, as Sir 
George Birdwood truly observed, ‘‘ they have 
been from time to time degraded from their 
higher objects, and debased to the status of 
commercial factories, for the purpose of pro- 
viding an income out of the penurious pocket 
òf the globe-trotter in part payment of the cost 
of their maintenance by the State,” and 
except for occasional spasmodic and unor- 
ganised efforts to display Indian handicraft in 
local and international exhibitions, the British 
administration has always regarded Indian 
handicraft as dead and buried. The work done 
inside the Indian Schools of Art has not yet 
touched the edge of Indian industry, and can 
never do so, under their present organisation. 
The best craftwork ever produced in an Indian 
art school has only rarely equalled, and never 
excelled, the best which can be and is still 
being produced by the handicraftsmen who 
remain entirely outside the influence of our 
‘modern educational schemes. 


HAND-LOOM WEAVING. 


By far the most important of Indian handi- 
crafts is, as I have said, hand-loom weaving. 
For very many years the view which has pre- 
vailed with the Government of India has 
been that of the ‘‘ practical’? man who re- 
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gards the hand-loom as obsolete, even for 
artistic purposes. Sir George Watt, in the 
official report of the Delhi Durbar Exhibi- 
tion, wrote with reference to hand-loom weav- 
ing that “to bolster up the effete methods 
and appliances of bygone times would of 
necessity involve the suppression of national 
progression ”? ; and Lord Curzon was only 
voicing the opinion of his scientific advisers 
when he said in his speech at the Durbar 
that it was inevitable that the hand-loom 
should be superseded by the power-loom, just 
as the hand-punkah was being superseded by 
the electric fan. The suffering inflicted upon 
the millions of the industrial population in the 
last fifty years through this official theory, and 
the commercial loss which official inaction in 
the matter of village handicrafts has meant to 
India, will perhaps never be realised; but the 
remarkable revival! im hand-loom weaving 
which is now taking place throughout India 
should be sufficient to show that there are 
considerations in Indian industrial problems 
which the scientific European expert is apt to 
overlook. 

It will hardly be necessary to point out to 
members of this Society the immense import- 
ance for India of the preservation of village 
handicraft, or to explain the bearing of this 
problem upon art administration. It cannot 
be too strongly insisted that the skill of her 
hand-weavers, numbering some _ 5,000,000 
eraftsmen, or more, is one of the most im- 
portant economic and artistic assets India 
possesses. Even accepting, for the sake of 
argument, that thé hand-loom is bound to 
be eventually superseded by the power- 
loom in all but sumptuary textile products, 
the possibility of prolonging the existence of 
the bulk of the hand-loom industry for another 
fifty years is still a matter of vital importance. 
Financiers do not hesitate to invest their 
capital in opening up gold mines, because 
they know that in fifty years most mines are 
exhausted. The hand-loom weaving industry 
represents for India capital much greater than 
that of allthe gold mines in Mysore, and it ts 
used to much greater public advantage. The 
revival of village handicraft is becoming one 
of the most pressing social problems of the 
day in Europe. So much the more important 
it ts for India not to allow to diminish or 
deteriorate the great village industry which 
now forms by far the most important section of 
her industrial organisation. 

It will be obvious from what I have said of 
the present constitution of the Schools of Art . 
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that the work inside the schools is altogether 
too insignificant to have any direct effect upon 
traditional Indian handicraft, and until the last 
few years there has been no technical insti- 
tution in the whole of India which concerned 
itself directly with the interests of the most 
‘important of Indian handicrafts. But the 
opportunities given me by Sir M. E. Grant 
Duff, soon after my arrival in Madras, for 
investigating the condition of the Indian tra- 
ditional crafts drew my attention to the terribly 
neglected state of the hand-loom weaving in- 
dustry. The Indian hand-weaver has suffered, 
and still suffers, in two ways. First, the 
weavers of brocades, like the kincobs of 
Benares, and all the finer textiles used by the 
richer classes of the population, suffer from 
the artistic ignorance of their aristocratic and 
wealthy patrons. The apparatus and the 
methods are practically the same as those used 
by hand-weavers of the same class in Europe, 
and the best hand-weaver in Europe rarely 
equals them in technical skill. They stand in 
very little need of technical assistance, cer- 
tainly not of the kind now offered to them. I 
cannot too strongly protest, and I am sure 
that all artists and art-workers in Europe will 
join me in protesting, against the efforts which 
are now being made by some of the scientific 
advisers of Government to introduce into these 
world-famed handicrafts of India the mechani- 
cal methods of modern commercialism, thereby 
destroying all the artistic value they now pos- 
sess. It is one thing to show the hand-weaver 
how he may reduce the mechanical labour of 
putting together the threads of his warp and 
weft—that is legitimate art. It is quite another 
thing to teach him to use mechanical apparatus 
for stereotyping his patterns—that is like bring- 
ing a reaping machine into one’s garden to 


cut flowers with. One of the first things to be - 


done when art administration is put upon a 
rational footing in India is to check the ravages 
of the commercial technical expert in our 
Indian garden. 

The assistance that can be given to the 
Indian weaver of the highest grade lies, not 
in ‘‘ improving ’’ his methods according to the 
ideas of the European mechanic, but in the 
better artistic education of his patrons, by 
reviving the prestige of Indian art, and by 
widening the scope of the University curri- 
culum, so as to add some degree of artistic 
culture to the crude utilitarianism which still 
forms the basis of the Anglo-Indian educational 
system. It is the weaver’s patrons and not 
the weaver who require education in this case. 
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The case of the ordinary village weaver who 
works for the poorer classes is different. He, 
too, suffers from the artistic ignorance of his 
patrons, but more from his own totalignorance 


of those simple mechanical improvements in 
his apparatus which in the eighteenth century 


enabled the hand-weaver in Europe to treble 
his output. The quality of the cloth produced 
by the village weaver is in most cases much 
better than that of the power-loom fabrics 
which compete with his, but it is imperative. 
for him to improve the mechanical efficiency 


of the apparatus he uses, in order to compete 


with the latter in point of cheapness, which in 
the eyes of his indigent patrons is the first con- 
sideration. There are several extremely simple 
and valuable mechanical improvements used 
in plain weaving and in preparing the warp 
for the loom which would enable him to 
do this, and to them there can be no 
artistic objection. Their simplicity and 
cheapness makes them especially adaptable 
to the needs of the village weaver, but they 
have been almost totally unknown in India, 
outside a few mission industrial schools; and 
in all the numerous schemes for technical edu- 
cation which have been launched in India for 
the last twenty-five years nothing was done in 
this matter until in 1901 1 called public atten- 
tion to a colony of native weavers in Bengal, 
numbering some 10,000, who, through adopting 
these improvements, had been able to double 
their earnings, in spite of the competition of 
power-loom mills. This was the beginning of 
a great movement for the revival of hand-loom 
weaving, which, in spite of much cold water 
thrown upon it in the first instance by the 
scientific advisers of Government, has been 
steadily growing in strength every year, though 
mostly through private enterprise and non- 
official encouragement. 

Some years ago I enlisted in this cause the 
services of a well-known firm of English 
textile experts, Messrs. Hattersley and Sons, of 
Keighley, who, at the invitation of the Rou- 
manian Government, had started a wonderfully 
successful revival of hand-loom weaving in 
the Balkan States. They have given much 
time and attention to the technical problems 
connected with Indian hand-weaving, and 
have been so far successful that they are now 
exporting every week to India a number of 
improved hand-looms, with preparatory appa- 
ratus, sufficient for a small hand-factory. The 
significance of this fact may be realised when 
I tell you that it was only through the estab- 
lishment of ove hand-loom factory at Seram- 
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pore, in the time o ithe Danish Governmen 
about 70 years ago, that the 10,000 weavers in 
Bengal acquired the means of doubling their 
earnings. Now, through the agency. of 
Messrs. Hattersley alone, there are numbers 
of hand-loom factories being started all over 
India every year, which will open the eyes of 
many more thousands of village weavers to the 
use of those mechanical improvements in their 
apparatus which are necessary for the con- 
tinued existence of their handicraft. Better 
still, the importance of the technical improve- 
ment of hand-weaving appliances is now being 
realised by Indians belonging to the weaving 
caste and others, so that every year various 
kinds of improved appliances are being intro- 
duced locally. 

There is, however, a considerable danger 
that owing to the ignorance and poverty of the 
village weaver, this movement may be used 
more for the benefit of the middle-class specu- 
lator than for the revival of village handicraft, 
and, so far, the somewhat belated efforts of 
Government in the matter are being directed 
more towards assisting the middle-class specu- 
lator than the village weaver. Official experts 
who have been at last convinced of the possi- 
bility of reviving hand-loom weaving in India, 
seem to regard the commercial side of the 
question as much more important than the 
artistic and sociological side, and Government 
seems hitherto to have shared in this view. 
But, I think, it cannot be too strongly insisted 
that the artistic and sociological side of India’s 
industrial problem is infinitely more important, 
not only for India, but for the world at large, 
than the commercial side. It is of vastly 
greater importance that India, with the help 
of the great traditional industrial organisation 
which she still possesses, should show the 
world how a prosperous system of village 
handicraft may be built up in conjunction with 
agriculture, than it is to show how she can 
add some crores of rupees to her income by 
the methods of Western commercialism. The 
increased income may be a great matter, 
but the means by which the increase is to be 
gained is a vastly greater one. I know this 
is the argument of the sentimentalist and 
idealist, but India is the home of idealism, and 
the whole revival of hand-loom weaving in 
India was, and still is, to the practical man, 
purely a matter of sentiment. Our industrial 
system, both in this country and in India, 
needs some grains of sentiment to leaven its 
dead mass of dry materialism. Economics 
without sentiment are the economics of bar- 
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barism; and commercialism without the 
artistic impulse only leads India on the high 
road to anarchy. 


THE ARCHITECTURAL POLICY OF 
PUBLIC WORKS DEPARTMENT. 


I will leave this question and turn to another 
official windmill against which I have been 
tilting with less success in the last twenty 
years — the architectural policy of the 
Public Works Department. It is hardly 
necessary to explain in detail its bearing 
upon the art administration of India. Mr. 
Cecil Burns, in the paper I have referred to 
before, admitted that, as nearly all the decora- 
_have originated from and are 
dependent upon the style of architecture they 
are intended to enrich, the decision to adopt 
European styles in Government. and. other 
buildings must exercise a powerful influence 
upon the practice of all the crafts allied to the 
building trade, and through them upon the 
teaching of the Schools of Art. Yet he was 
content to put this question, as well as the 
teaching of the fine arts, on one side, and to 
attribute the depressed condition of Indian 
handicraft chiefly to the opening of the Suez 
Canal. He considered that the arguments for 
and against the adoption of European styles 


THE 


in modern Indian buildings were sufficiently 


stated in a paper, read before this Society, by 
Mr. T. Roger Smith, F.R.I.B.A., in 1873 ; and 
said that the question had been since fully 
considered in connection with the erection of 
the Queen Victoria Memorial building in 
Calcutta. 

I will deal with Mr. Roger Smith’s paper 
The gist of his arguments can be shown 
in a few short extracts. He says: ‘‘ Let us 
for consistency’s sake be European in art; for 
art, if it be true, is an expression of national 
individuality more intense and more truthful 
than custom, fashion, or government. In the 
stubbornness with which we retain our nation- 
ality we resemble the Romans.” This doctrine 
is more briefly expressed by Mr. Kipling’s 
phrase, ‘‘ Kast is East, and West is West, 
and never the twain shall meet.’’. The stub- 
bornness with which we have clung to this 
idea has been the main cause of our difficulties 
in India, but in art matters it is diametrically 
opposed to the principles which have been laid 
down by the Secretary of State, and nominally, 
at least, accepted by the Government of India. 

Mr. Roger Smith goes on to state three 
reasons which might be brought forward for 
using an Indian style in Indian public build- 
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ings. “First, it is said, that it is suited to 
the climate; secondly, that the natives 
can do it; and lastly, that it is, or can 
be, very beautiful. But,’’ he added, ‘‘the 
sufficient answer, of course, is that it may be 
all these, but that it is not European, far less 
British. Of the three reasons alluded to, by 
far the most powerful is the one placed first, 
namely, that Indian architecture, whether 
Mohammedan or Hindu, is the offspring of the 
climate, and, as such, better fitted than any- 
thing we can import to the circumstances of 
the country. Very true, but so is Indian food, 
Indian dress, Indian living, Indian adminis- 
tration. They are all the offspring of the 
climate, yet we cling very naturally to the 
food, the dress, the manners, the principles of 
governing to which we are accustomed, though 
while we retain them in principle, we are not 
unwilling to make such variations in detail as 
will tend to diminish some of the inconveniences 
experienced in consequence of the peculiarity 
of the climate and entourage, leaving the 
question of encouraging the art of the country, 
in those cases where the building is devoted to 
the use of natives of the country, to stand on 
its own merits.” You will observe that Mr. 
Roger Smith treats the matter of the preser- 


vation of Indian art as one of altogether in- 


ferior importance to that of nursing our own 
insular prejudices. But now he comes to the 
root of the matter. ‘‘ The second 1eason for 
employing the styles of the country, namely, 
that the natives can design and build in them, 
is answered by the fact that the natives will 
not be employed. The buildings which are 
built for European use and with European 
funds in India have been invariably built under 
European supervision and from European 
designs, and always will be; and though the 
artificers employed may be natives, yet that 
does not make the buildings native works 
any more than the printing in Calcutta of an 
English book by Hinducompositors makes it a 
Hindu book.’’ 

The answer to what I must call this extra- 
ordinary argument simply is that there are no 
public buildings in India, built exclusively for 
European use and with European funds, and 
though de facto we have excluded Indian 
architects from the Public Works Department, 
it has never been laid down by official 
authority that they are always to be so ex- 
cluded. 

I do not think that any responsible British 
statesman of the present day would wish 
to argue that the design of public buildings in 
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India must always remain in the hands of 
Europeans. 

_If we go back to the original reasons for the 
adoption of European styles in the Public 
Works Department it is easy to under- 
stand that very little, if any, consideration 
has ever been given to artistic principles ; 
this policy was simply forced upon the de- 
partment by the artistic and architectural 
ignorance of its officers. The designing of 
public buildings was for very many years 
placed in the hands of military officers or 
engineers, who had no training whatever in 
architecture as an art, and not even the archzo- 
logical skill of the average European architec- 
tural draughtsman. The Macaulay doctrine 
established the departmental principle that bad 
European art was better than good Indian, so 
the Public Works officers, instead of using 
the architectural skill of the Hindu master- 
builders, as their Mogul predecessors did 
under similar circumstances, took their Tee- 
squares and set squares, and with the help of 
European archzological diagrams, made their 
paper designs for public buildings in the so- 
called ‘‘classic’’ style, their choice being 
mainly determined by the fact that this style 
presents fewer difficulties to the amateur archi- 
tect than any other. Even to this day, this 
process of departmental routine is taught as 
architecture, to Indian students, in all the 
engineering colleges of India by the European 
professors of drawing and design, and these 
mechanical exercises enable the engineering 
graduate of the universities to oust the tradi- 
tional master-builder from his hereditary and 
legitimate employment. The first results of 
these primitive archeological experiments by 
the Public Works officers, were sometimes 
disastrous and dangerous to life and limb for 
the Indian workmen employed in executing 
them. Sometimes the buildings collapsed be- 
fore they were completed, and accidents of a 
like nature are not altogether unknown even in 
the present day. 

Occasionally, it must be admitted, the Public 
Works Department has set a better precedent, 
and among its officers there have been archi- 
tects of skill, like Mr. Chisholm and Mr. 
Brassington in Madras, and Sir Swinton Jacob 
in Jaipur, who have successfully adapted 
Indian styles to departmental requirements. 
But they have hardly solved, as the Moguls 
did, the much more important problem of 
making full use of the traditional science and 
art of the Indian master-builder for the pur- 
And in this question of 
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style every Viceroy, Governor, Head of De- 
partment, and every official architect has been 
a law to himself. No definite principle has 
been laid down, and the paramount import- 
ance of architectural style in relation to the 
preservation of Indian art and handicraft has 
never received the slightest official considera- 
tion, though, as one of the artistic advisers of 
Government, I have endeavoured on every 
possible occasion in the last twenty years to 
draw official attention to it. 

Mr. Cecil Burns is entirely incorrect in his 
statement that the matter was fully considered 
in connection with the scheme for the Victoria 
Memorial at Calcutta. The facts are that at 
the first inception of the scheme for the me- 
morial Lord Curzon invited public discussion 
and suggestions. The suggestion I submittéd 
to Lord Curzon was that as a preliminary mea- 
sure acompetent architect should make a survey 
of buildings in Northern India constructed by 
living Indian master-builders who still carry 
on the traditions of Indian architecture, and 
that after this was done the design for the 
memorial should be made in a living Indian 
style in consultation with the best native 
master-builders that were found. This was 
very much the procedure which Shah Jahan 
adopted in connection with the building of the 
Taj. Lord Curzon engaged 4 competent 
atchitect, but did not carry out my main sug- 
gestion, to investigate thoroughly the living 
traditions of Indian architecture, for the reason 
that Calcutta was a European city, and that 
an Indian style of building would be unsuitable 
there. 

I cannot myself conceive how it is possible 
to defend the Public Works policy on practical, 
esthetic, or ethical grounds. The reasons 
given for it always seem to me to be pedantic, 
when they are not frankly philistine and in- 
different to the interests of art. Let us sup- 
pose for a moment that there existed in England 
at the present day a large number of master- 
builders, masons, and other craftsmen who 
had at their fingers’ ends all the architectural 
and craft traditions of the Middle Ages. 
Would architects and artists say that it was 
impossible, or undesirable, to employ these 
men in Government work because they did 
not know Latin and Greek, had no certificates 
from the Board of Education, and could not 
draw their designs on paper to an exact 
scale for the approval of the Local Government 
Board? And what would his Majesty’s Oppo- 
sition in the House of Commons say if, in the 
‘ discussion on the Estimates, it was found that 
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Government departments were sometimes em- 
ploying architects, sculptors, and decorators- 
from Calcutta for public buildings in London, 
and paying them ten, or twenty, or fifty times 
the rate of wages these English master-builders 
and craftsmen demanded, because the pro- 
vincial English styles were not considered 
departmentally correct? In England such a 
situation is unthinkable, but it is actually the- 
situation which has been considered right and: 
proper for India during the last fifty years, 
and this is the situation which the art experts- 
sent out by the Secretary of State to revive 
Indian art are asked to face. Is it surprising 
that they sometimes think discretion is the 
better part of valour ? 

Mr. Cecil Burns has, however, plenty of 
courage. He proposes that the School of Art 
lamb should lie down with the Public Works 
lion, or, in other words, that the Principals of 
Schools of Art should accept things as they 
are, and co-operate with the Public Works 
Department in the decoration of public build- 
ings. I myself have always strongly advo- 
cated such co-operation, provided that the 
security and free action of the lamb could bè 
guaranteed, but I think the lamb is rash to 
thrust its head into the untamed lion’s mouth. 
The system of co-operation was, in fact, as 
Mr. Chisholm stated in the discussion on Mr. 
Burns’s paper, introduced by him when he was, 
doing the double duties of Superintendent of 
the School of Arts and Consulting Architect im 
Madras. But directly I took charge of the 
School of Arts the Public Works Department 
withdrew its orders from the school and started 
workshops of their own. This is an illustration 
of the difficulties in which Principals of Schools 
of Art are placed. There is no fixed policy in 
art matters, and they have practically no voice 
in the settlement of artistic questions. Until 
it is the settled policy of the Government of 
India that living Indian styles shall be adopted 
as far as possible in all public buildings, there 
can be no co-operation between Art Schools 
and the Public Works Department for the ad- 
vantage of Indian art. The Principal of the 
School of Art is a subordinate official of the 
Education Department with a much inferior 
official status to that of the Consulting Archi- 
tect, and if the latter chooses to have imitation 
Renaissance, or Gothic, or to invent a style of 
his own, for the design of public buildings, he 
is quite at liberty to do so. 

Moreover, the Schools of Art are quite out of 
touch with the best Indian builders and deco- 
rators, and must always remain so under 
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present conditions. The Mogul policy of 
making full use of Hindu architects, buijders, 
and decorators, attracted the best of them to 
the centres of Government. Our Public Works 
neglect of them has driven them all away to 
the provinces or Native States, where they 
can get employment. A single order from 
the Secretary of State or the Government of 
India, followed by the consistent and thorough 
carrying out of that order by competent De- 
partmental authorities, would bring them 
back ; but until that order is given, until it is 
the settled policy of Government that the 
living traditions of Indian craftsmanship shall 
always be utilised for State purposes, the 
co-operation of Schools of Art with the Public 
Works Departments can do no benefit to 
Indian handicrafts, for the simple reason 
that the real Indian craftsmen hardly ever 
enter the doors of Schools of Art, or come 
near them. You may improve the decora- 
tion of public buildings by Mr. Burns’s 
scheme, but it does not bring Indian art 
within the scope of Departmental policy. 
Mr. Burns wishes to bring the Indian 
craftsman up-to-date, but he avoids the 
real issue, that the principal cause of his 
being out-of-date is the policy of Indian 
departmentalism for the last fifty years. Sir 
Hubert Herkomer’s remarks on Mr. Burns’s 
paper go deeper than the paper itself. He 
said :— 

‘‘ The great thing appeared to be the need of some 
central organisation from which branches could be 
worked, and at the head of that central organisation 
should be a strong man with unlimited power. Such 
a man should not have to fight officials—a great 
drawback to good work, not only in India but in this 
country.” 


THE TRUE REASON FOR THE DECAY OF 
INDIAN ART AND HANDICRAFT. 


There is no inherent weakness in Indian art, 
as practised by living Indian craftsmen, to 
account for its decline under our rule, nor is 
the opening of the Suez Canal a sufficient ex- 
planation. The condition of Indian art and 
craft when we assumed the government of the 
country was not materially different from that 
which prevailed when the Moguls conquered 
Hindustan, and if we had followed Akbar’s 
sound artistic policy, India would have seen a 
great artistic revival instead of a most lament- 
able decline under British administration. The 
true reason and the chief reason for the decay 
of Indian art and handicraft has been the want 
of good administration in art matters and the 
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consequent impotence of the art advisers of 
Government. The same false distinction which 
is still made in the Schools of Art between the 
fine arts and industrial arts is still made by 
Government between Indian art and Indian 
industry. An art expert is not supposed to 
be concerned in Indian industrial questions, 
though in India there is hardly an industry, 
except agriculture, in which the artistic factor 
can be treated as of minor importance. 

Three times only in the course of my official 
career of twenty years have there been oppor- 
tunities afforded by Government for a full dis- 
cussion of the vital issues affecting Indian art 
and industry. On none of these occasions 
were the art experts appointed by the Secretary 
of State called in to represent the interests of 
art, and on one of them, when an Industrial 
Commission was appointed by Lord Curzon, 
my evidence as a witness was, with the excep- 
tion of the opening paragraph, entirely sup- 
pressed in the official report, and the evidence 
of a scientific expert substituted for it over my 
name. Though I called official attention to 
the error, no correction was made. I can 
assure you that there was not a single word of 
my evidence which was unfit for publication ; 
but, even if that were the case, the substitution 
of evidence which I did not give seemed to me 
to deserve correction. For obvious reasons it 
is of great importance that Government should 
be correctly informed as to the qualifications 
of its expert advisers. One of the greatest 
difficulties,of art experts in India is that 
Government has no knowledge of their training 
and qualifications. 

The departmental tradition is that the train- 
ing of a European scientific specialist gives 
him a better understanding of the Indian in- 
dustrial problem than the art expert. As a 
matter of fact the diplomas expected of an art 
master for conducting a good English art 
school are certificates that he has passed 
through a training in technical matters con- 
nected with handicraft which is generally twice 
as long as the whole course of study required 
for the scientific degree of the University of 
London; and the curriculum for the latter 
hardly touches any of the technical questions 
connected with Indian industries. The pro- 
blems of Indian technical education must be 
solved by whole-hearted co-operation between 
artists who have a thorough knowledge of the 
science of art and scientists with artistic in- 
tuition, but such co-operation is almost im- 
possible so long as the official status of the 
artist is wholly inferior, and so long as he 
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is bound hand and foot by departmental 
authority. 


THE FUTURE OF INDIAN ART. 


But though I regard the present state of art 
administration as eminently unsatisfactory, I 
am by no means pessimistic about the future 
of Indian art.. There is in Indian art a vitality 
like that of a banyan tree, which may be buried 
for a time under a land-slide, but will, sooner 
or later, push its way through and grow with 
renewed vigour. I have spent a good deal of 
time in tilting against the official windmills 
which lie in the path of an art teacher in 
India, but the real Indian art still lies 
neglected outside the sphere of Indian de- 
partmentalism. Nor have I any reason to 
‘be dissatisfied with the results of my cam- 
paign, for if I have involved myself in great 
difficulties I have, at least, made things con- 
siderably easier for my successors. Two out 
of the four of these gaunt and ugly structures 
are on the point of collapsing. I have had 
ample testimony in many letters I have re- 
ceived that the views of educated Indians with 
regard to Indian fine art have undergone a 
remarkable change in the last few years. 
The annual exhibition of the Indian Society 
of Oriental Art in Calcutta, of which Lord 
Kitchener was the first President, has helped 
greatly to bring about this change; and 
whereas you might walk through the exhi- 
bitions of the Simla or Bombay Fine Arts 
Societies without being aware that Indian 
fine art existed, a mere perusal of the 
catalogue of the Oriental Art Society’s 
exhibitions must be a liberal education 
in Indian life and thought for most Anglo- 
Indians, as well as for many English- 
educated Indians. The Society is doing a 
great work in promoting a real and solid 
understanding between Anglo-Indians and 
Indians of all classes. Mr. Tagore has revo- 
Jutionised the methods of teaching fine art in 
the Calcutta School, and in the last report of 
the Madras School of Arts I notice that the 
new Principal, Mr. Hadaway, finds that the 
more he studies and examines the native 
methods of teaching drawing the more he is 
inclined towards them as being really adequate 
and useful. By way of set-back to this most 
satisfactory progress, the Bengal Education 
Department, soon after I left Calcutta, tore to 
pieces the Drawing Syllabus by which I had 
begun to co-ordinate the teaching of art in the 
School of Art with the teaching in the schools 
outside it, and, without consulting the School 
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of Art, reverted to the old South Kensington 
methods, which are entirely opposed to the 
principle and practice of Indian art. Since 
my departure, also, an official committee of the 
University of Calcutta, against the deliberate 
and almost unanimous vote of the Faculty of 
Arts, shut the doors of the University to all 
art teaching, so that now the official teaching 
of Indian art in Bengal is again confined to 
the four walls of the School of Art. How long 
the latter will continue to be a school of Indian 
art is, under present circumstances, a matter 
of great uncertainty, for even when the right 
thing happens, as it were accidentally, there 
is no continuity of policy, and no official interest 
in art, except by accident. 

' With regard to hand-loom weaving, Govern- 
ment is now assisting to some extent private 
enterprise, and though much remains to be ac- 
complished in reviving village handicraft, India 
seems to be on the eve of a great industrial 
development, in which the village hand-weaver 
is bound in the long run to gain as much as he 
was bound to lose through the departmental 
ideas of technical education which have hitherto 
prevailed. ` 

The University and Public Works windmills 
still obstruct the way, but with the change in 
public opinion with regard to Indian art gene- 
rally their detrimental influence is largely dis- 
counted. Still, I hope for the sake of British 
prestige that Government will not wait until 
the opinion of educated Indians in art matters 
is so fully formed as to create a popular agita- 
tion for their removal. If they represented, as 
Mr. Roger Smith seemed to argue, a strong 
and stubborn expression of national artistic 
feeling they would endure as long as the 
British ~a@7; but when the history of Anglo- 
Indian departmentalism is impartially ex- 
amined it will be evident that their origin was 
never based upon national artistic feeling, but 
upon national artistic ignorance and depart- 
mental inefficiency. And when the history of 
medizval art in Europe is fully understood, 
and the deficiencies of our own national art 
education are realised, it will be evident, 
even to the lay mind, that Europe owes 
an immense debt to the art philosophy of 
the East, and is as much concerned as 
India in the preservation of the living tra- 
ditions of Indian art and architecture. It 
is essential, as Lord Curzon has said, ‘that 
for every department of the State there must 
be a policy, instead of no policy, z.e.,a method 
which is based upon accepted premises, either 
of reasoning or of experience, and is laid down 
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in clear language understood by the officers 
who have to apply it, and intelligible to the 
people to whom it is to be applied.” Neither 
the Education nor the Public Works, the two 
departments chiefly concerned in India, has 
any definite policy in art matters which can be 
intelligently explained and clearly understood. 
The right artistic appreciation of India’s in- 
dustrial problem is as essential for the material, 
as it is for the intellectual and moral, progress 
of India ; for India’s industrial problem is, first 
and foremost, an artistic one. 

Lord Morley, on a recent memorable occa- 
sion, said that there is a great feeling prevail- 
ing in this country—quite beyond the limits of 
party—of pity, of sympathy, and of horror at 
the miseries which our industrial system entails. 
Nevertheless it is this system, pure and un- 
adulterated, which Indian departmentalism, 
for the last fifty years, has been recommending 
as the only practical one under British rule, 
and using all its influence to propagate. I 
shall not cease to protest against this recom- 
mendation and this propaganda as long as 
I live. 

Indian art is not dead; it has been sleep- 
ing, but is now awakening, and to continue to 
ignore it in the future as we have done in the 
past is, I am convinced, the worst of all bad 
policies, and one which is fraught with evil 
consequences to our Empire. 


DISCUSSION. 


The CHAIRMAN, in opening the discussion, said : 
I will first indicate my disagreements, and then 
my agreements with Mr. Havell on the con- 
troversial questions raised in his paper. Refer- 
ring to Lord Macaulay’s absurd criticisms of 
Indian art, and of Indian culture generally, Mr. 
Havell, in the second paragraph of his most interest- 
ing, and strenuous, and stirring paper, said :—* But 
about thirty years ago, through the influence of Sir 
George Birdwood’s writings, different views of 
artistic policy began to prevail inthe India Office.’’ 
In his first proofs, he put it even stronger than that; 
and in so far as it showed his appreciation of 
my studies in Indian art, I am gratified by it, 
and greatly grateful to him for it. But the 
truth is that I only gave expression in what in 
1877 and 1881 I wrote on Indian art in this 
country, and between 1857 and 1869 in Bombay, to 
views and opinions to which almost every one in this 
country and in India, interested in art, had been 
coming for a whole generation previously, and which 
were crystallised as accepted doctrines on Indian art 
by the impression made on the people of the United 
Kingdom, and of all Europe, by the Great Exhi- 
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‘bition of 1851. After leaving India in 1839 I passed 


the following. ten years, z.e., to 1849, in a family where 
I was literally at home with all the artistic people of 
the town in which. they lived ; and I can now vividly 
recall the publication of James Fergusson’s ‘ Illu- 
strations of Ancient Architecture in Hindustan,” 
in 1840; of Welby Pugin’s ‘‘ True Principles of 
Pointed or Christian Architecture’’ in 1841 [he 
published his ‘‘ Gothic Furniture ” in 1835], and of 
Ruskin’s ‘ Modern Painters ’’ in 1843 [: hen published 
as by “ An Oxford Undergraduate,” and in his owr 
name in 1851]. These works made an extraordinary 
and an abiding impression on the artists of that 
period. They were followed by Layard’s ‘‘ Nineveh 
and its Remains” in 1848, and his ‘ Nineveh 
and Babylon” in 1853, wherein the whole of 
Asiatic Antiquity was opened to the gaze of an 
astonished and enchanted world. Then there de- 
scended upon us in Hyde-park, like an apparition 
out of the heavens, ‘‘ The Great Exhibition of 1851,’” 
the supreme sensation it created being due to its 
revelation of the fact that in India Antiquity 
still survived on into’ our Modernity; and not in 
its ruins, as in Mesopotamia, [and as in Egypti, 
but as a living force, predestined to prove a command- 
ing exemplar in the revival of all the sumptuary 
arts of life in Aryan Europe and America that 
set in immediately on the opening of Sir Joseph 
Paxton’s ‘Crystal Palace,’ aside the thronging 

Knightsbridge road. It therefore followed quite | 
naturally when the International Exhibition of 
1877 was held in Paris, that Sir Henry Rawlin- 
son, Sir Henry Yule, and Sir Hemy Maine, 
and Sir Louis Malet, a man of the rarest and 
sanest artistic sensibility, should have commis- 
sioned me to write the ‘‘Handbook” to the 
Indian Court of the British Section of the Exhibition 
—a mere official report, afterwards reprinted, with 
numerous invaluable wood engravings, and published 
under the title of ‘‘ The Industrial Art of India,” by 
the Science and Art Department at South Kensing- 
ton. From first to last, indeed, the Court of 
Directors in Leadenhall-street, and following them 
“the Secretary of State for India in Council,’’ 
had fully shared with the people of this country at 
large in the signal impression made on them by 
the handicraft arts of India, and continuously from 
1851. It happened that the response of the 
Indian authorities at Calcutta, and Madras, and 
Bombay, and Lahore, to the demand for the en- 
couragement of the traditional arts of India was 
as unreserved and hearty as that of the new India 
Office in Whitehall. But the whole scheme of the 
administration of art teaching in India is entirely 
tentative; and while it remained in this condition 
it was obviously to the utmost advantage of the 
Government of India that the Principals of their 
Schools of Art should have been found to be 
gentlemen of such marked individuality in their doc- 
trine and practice as Mr. John Lockwood Kipling, 
and Mr. John Griffiths, and Mr. Chisholm in the 
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past, and Mr. Cecil Burns, and Mr. Chatterton, 
and Mr. Havell in the present; and that they should 
mot have been at one in their views and opinions with 
| Mr. Havell, or any other of themselves. Mr. Havell 
said that his crying want was for a strong man. But 
surely Mr. Lockwood Kipling, and Mr. Chisholm, 
and Mr. Cecil Burns were strong enough men in 
all conscience for anybody. A strong man would 
never raise a quarrel with his superiors. Todo so was 
to violate the cardinal obligation of ‘‘ holy obedience,”’ 
to use the impressive phrase of the Catholic Brother- 
‘hoods, which was as binding on officials as on the 
‘ religious,’ —and to jeopardise not only one’s 
“pregnant and unforced ” position in the service, 
but the very cause we desire to serve. I am 
recalling as I speak the admonition addressed by 
Brother Giles to another Brother of his Order, as 
-set forth in the “ Little Flowers of St. Francis of 
Assisi? in the inspired translation of Mr. T. W. 
Arnold of the India Office. Next, as to this re- 
cently raised question of the existence in India,— 
India of the Hindus,—of a typical, idiosyncratic and 
idiomatic ‘‘fine art’’—using that phrase for the 
practical purpose of discriminating between ‘‘ applied 
art’? — whether industrial, illustrative, decorative, 
symbolical, architectonic, &c., in all of which, ex- 
` cepting architecture, India was supreme,— dis- 
criminating between these utilitarian arts, and 
art in its purely and solely imaginative forms— 
pictorial. scriptural, &c., which at least in the con- 
ception of them, have no reference to the uses they 
_ may in fact be capable of subserving, nor other inspi- 
‘ ration and impulse than of an instinctive delight 
in giving perfected form to the artist’s own ideals of 
<‘ the good, the beautiful, and the true.’ Of this 
<‘ fine art,” the unfettered and impassioned realisation 
of the ideals kindled within us, by the things 
without us, I have up to the present, and through 
an experience of seventy-eight years, found no 
examples in India; and, judging from my ex- 
perience, I should say that India had never 
prized art for art itself’s sake alone. I never 
saw a Hindu painting, sculpture, bronze, wood 
carving, clay moulding, &c., that was not first, 
- throughout, and last, and for all in all, in inten- 
tion at least, either a sacrosanct article of utility, 
from a plough to a comb, a tooth “ brush ” [or twig 
from specified trees], and a cigarette wrapper [or leat 
from specified trees], or a ritualised, and generally 
monstrous representation of the high gods, and epic 
heroes of the race of the Brahmanical Hindus; the 
materials, shapes, and colours of these objects being 
all. determined by the most arbitrary principles, and 
the most peremptory and stringent canons, that could 
possibly have been devised for the creation and 
perpetuation of such conventional forms. You may 
by such devices evolve a strongly specialised indus- 
trial art, an ecclesiastical art, even an architectonic 
art, each capable of affecting the hearts and souls of 
those who could interpret their conventions; but in 
so long as these conventional forms are everything, 
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and the art of them, in intention at least, is nothing, 


` they may prove to be perfected examples of ‘‘ applied 


art,” but never of “fine art,’’—understanded by all 
men, whether initiated in their symbolism, or not. This 
is, indeed, the overt criterion, and the automatic 
magistery of ‘‘ fine art,’’—its universal appeal, over- 


_riding and annulling all sectarian prescriptions and 


dogmas tending to enshackle and impede its free and 
full scope, and spirit, and significance. Take architec- 
ture: Gothic architecture is fundamentally a religious 
art, even as Hindu architecture is, and it hasits ritual- 
istic canons, but sufficient freedom is allowed in the 
application of them to admit of Gothic architecture 


taking the highest rank as art in the very freest 


and most spiritualized and loftiest shape architecture 
has ever as yet assumed. You can scarcely admit such 
praise of the temple architecture of the Hindus. Take 


' the images their temples enshrine, and that again 


enshrine the temples, — the only examples known to me 


. of Hindu sculpture,—what are its leading principles 


and canons? Here is one of its principles :— ‘‘ In 


_order that the form of an image may be brought 


clearly before the mind, the image maker should 
meditate. No other way, not even seeing the object 
itself, will answer the purpose.’’ Here is another: 
‘ Even a misshapen image of a god is always better 
than an image of a man, however beautiful that 
image may be.” We may appreciate the piety of 
the feeling that inspires this principle,—it per- 
vaded European art throughout the Middle Ages, 
“the Age of Faith ” in Europe; but we cannot 
class the sort of sculpture it encouraged as a 
“fine art,” although it may be good enough sym- 
bolical art, and illustrative art, and even decorative 
art. And here is one of the technical canons of 
Hindu [including Buddhistic] sculpture :—‘‘ For the 
moulding, casting, or carving of an image of the 
Buddha, as the personification of passionless purity 
and peace of soul,— body, head, and neck must be in 
unmoving equipoise, gazing steadfastly at the tip 
of the nose, so that the tip of the nose, the thumbs, 
and the heels may be visible to the eye of the image.’’ 


' This is a wonderfully concise way of giving directions 


for the moulding, casting, or carving of a figure seated 
cross-legged, with the hands resting on the knees, or 
on the lap between the knees; but with iron-bound 
canons like this you can only produce a ‘‘ classical ”’ 
statue, z.¢., an image that could be classed as “fine 
art’’—by accident! Such accidents may have 
occurred in India, but the natural results of these 
canons are such symbols of the Godhead as 
the hideous image of Jugannath in his sove- 
reign sbrine at Puri, in Orissa. My atten- 
tion is drawn to the photograph, on my left, of 
an image of the Buddha as an example of Indian 
« fine art,” and with a triumphant look that says :— 
‘‘ Here we see Something of the Face of God.” 
But few of us have the faith of the new school of 
« Symbolists’’ in a symbolism that outrages artistic 
sensibilities and proprieties by virtually regarding 
art as but a framework for its myths, and alle- 
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gories, and strange semeiological devices; and 
one might as reasonably rave over Algebraical 
symbols as examples of ‘‘fine art,’? as include 
in that category this lame and impotent cha- 
racterisation of the spiritual grace and glory of 
Prince Sidartha, the Sakya-muni, the Holy One of 
Turanian India [‘‘ India flava’’] and the worship of 
all Turanian Asia in his name of Gautoma, The Lord 
Buddha. This senseless similitude, in its immemorial 
fixed pose, is nothing more than an uninspired brazen 
image, vacuously squinting down its nose to its 
thumbs, and knees, and toes. A boiled suet pudding 
would serve equally well as a symbol of passionless 
purity and serenity ofsoul! It is in vain toargue that 
such imbecilities are objects of ‘‘ fine art’’ because 
of the thoughts of emotions they excite in the devout. 
The photographs of Brahminical bronzes pointed out 
to me as quite ‘‘too, too precious”? examples of 
Indian ‘‘ fine art,” are all of the Puranic period, and 
although admirable for their technical excellencies, 
and deeply interesting in their symbolism, they are 
altogether without the pale of ‘fine art ;’’ and those 
who apply the term to them are using it in another 
than its universally accepted sense, and, whether 
ignorantly, or arrogantly, are misusing it in its applica- 
tion to unshapely, unsightly, and portentous ‘“ graven 
images’’ like these. I am whispered—‘‘It is a 
matter of taste. Indeed it is not so. Not only 


e A thing of beauty is a joy for ever,—”’ 
[%O rt kaby Piddby alel. ] 


but ‘“ the joy of the whole world ;’’ and as univers- 
ally and eternally in the reality of its material mould, 
as in the ideality of its mental conception. Persian 
and Turk may make havoc of the Parthenon, and we 
Britons drown Phil, and restore the Taj, but the 
wondrous beauty of them, perfected in form, and 
material, and position, to their intellectual archetypes, 
once beheld, can never perish from the vision of human 
intelligence, or superhuman. Nothing can deflower 
their bright consummate truth to their ineffable ideals. 
We all recognise that monstrosity of form does, with 
the multitude everywhere, add to the awe, and 
reverence, and worship of the gods it connotes, 
and that popula: faith in them may be shaken if 
represented as of any natural, simple, homely form. 
Thus Raphael’s paintings of the Blessed Virgin 
and Child proved to be precursors of the so-called 
‘ Protestant Reformation’’ throughout Central and 
Western Europe. But ugliness, and all it may connote 
of dread, and terror, and horror, and of uncleanness, 
und abomination, and shame, can be rendered in 
imagery as artistically as the beatitudes beauty itself 
betokens. But these symbolical forms before us are 
not rendered artistically, but altogether canonically ; 
and although theologically they are all sacramental, 
and some, by consecration, actual deities, in the 
eye of a true artist they are for the most part but 
mechanical bronzes and brasses, and the merest 
“ Brummagem ”’ [compare Nehustan, z.¢., ‘a mere 
bit of brass ”—II. Kings, viii., 4]. Not that the 
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Hindus have any real aversion from rendering such 
sacred objects artistically. They recognised the 
holiness of beauty equally with the beauty of holi- 
ness; but the plain matter of fact is that they 
have not taken thought of representing their 
gods in other than their traditional forms, that 
for the most part are unnatural forms, or in other 
than their traditional materials and colours. The 
discoveries of Layard, and the scientific and 
learned expositions of them by Sir Henry Rawlin- 
son and Canon Rawlinson, respectively, laid open, 
as I have already said, to the modern West 
with its traditional classical culture, the whole 
history of the ancient East anterior to that of 
Greece and Rome; and from the survey thus 
afforded us of the arts cf Chaldza, Assyria, 
Babylonia, and Persia, we find that they all, from 
their beginnings to their endings, remained on the 
level of ‘‘ applied art,” from its humblest to its most 
ostentatious denominations, —in illustration or ‘‘storia- 
tion,’”? in architectonic decoration, in personal 
ornamentation, and in hieratic typology; and so 
remained until the Greeks, with their keen native 
sense of the beauties of nature,—of sea, and earth, 
and sky,—quickened into activity by suggestions 
from Egypt, and Minoan Crete, and Phcenicea, 
and Mzonian Asia, created in the perfected 
synthesis of ‘‘ the holiness of beauty ” with 
“the beauty of holiness,” that highest height of 
the arts distinguished as ‘‘fine art ;’? and breath- 
ing the spirit of it into the stereotyped ‘‘ applied 
arts” of Asia transfigured them, over all Western 
Asia and Eastern Europe into Byzantine Art, and 
later, irom the Straits of Gibraltar to the Straits of 
Malacca, in the servitude of monotheistic Islam, into 
Saracenic art—so called. India has remained a re- 
servation of antiquity—Chaldzan, Assyrian, Baby- 
lonean, and Achzmenian Persian—to the present 
day; and to this day it is only in the pictorial and 
architectonic arts of the Muslims of India that we 
find any trace of a freely and fully evolved and spon- 
taneous and self-contained* ‘fine art.” It is indeed 
only by loosening something of the rigour of their 
canonical conventions, and studying nature more 
directly and closely, as the Greeks did, in their home- 
land flora and fauna, that the Hindus will ever evolve 
for themselves an art which, racy of the landscape, life, 
and labour of their country, will in its divineness once 
again illustrate the truth of the self-evident pro- 
position :— 


“The Course of Nature is the Art of God.” 


This fundamental axiom of the Science of Art is well 
elaborated by Lord Lytton, in ‘‘ Glenaveril,’’ iv., 
87 and 88 :— 


* See the excellent paper in the number of The Nineteenth 
Century for last month, by Mr. Percy Brown, Principal of 
the Government Art Gallery, Calcutta, on “The Moghul 
School of Painting,” as also my first Annual Report on the 
Government Central Mission, Bombay [1859-60], reprinted 
as an official ‘* Selection ” by the Government of Bombay. 
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What causes our delight 
In Art’s supreme achievements? the skilled style ? 
No but the truth [else hidden from our sight] 
Which Art reveals to us when she reflects 
What Nature meant, redeemed from all defects ; 
Defects which chance or accident create. 
By interfering with the working out 
Ot Nature’s Will. But Art, the most ornate, 
Would lacking sentiment, be flesh without 
A soul; and sentiment, whose truth puts straight 
What Circumstance perverts, here brings about 
Nature’s recovery of her own true son [the true 
Glenaveril] 
Through the World’s loss as its adopted one jthe 
changeling Glenaveril]. 


Finally, I concur with most of Mr. Havell’s 
proposals for amending the administration of in- 
struction and education in Art throughout India. If 
it is to do any good we must base it on the tradi- 
tionary practice of the arts of the country, which is 
not a new country, but a very old one, like China; only 
an Aryan and not a Toranian country, save in the 
extreme North East [‘‘ India flava.””] Andwe must 
administer this instruction and education, so far as 
the Hindus are concerned, within the lines laid 
out for us by the caste system of the Code or 
Meme, and other similar Law Books of the 
Hindus. I, myself, would therefore place the 
teaching of Art in India entirely under the ad- 
ministrative and technical direction of the Indians 
themselves, of Hindus for the Hindus, and Muslims 
for the Muslims: and if this be done, even with the 
limited franchises conceded by Lord Morley of 
Blackburn’s ‘‘ Reforms,’ the Hindus will rapidly 
revert to the caste system as affording the one 
enduring foundation for the redintegration of the 
indigenous arts of the couutry throughout India ; and 
the development of them as a national asset of incal- 
culable material and moral value. I cordiallyagree with 
the spirit of Mr. Havell’s concluding sentence; andI 
go beyond the actual words in which it is expressed. 
Art is nor dead in India, nor sleeping. It is wide 
awake ; and as alive as are the social economy of the 
country that has endured for 3,000 years, and its 
literature, the oldest in the world, and its pantheistic 
religion, that in its sacred scriptures directly reflects 
the divinity of Nature—‘‘the cypher of Omnipot- 
ence.” And Indian art, taught, as I would have it 
taught, by Indians, and further inspired, purified, and 
elevated, by continuous, free, and unforced, compari- 
sons with the arts of other civilised countries, Budd- 
histic Japan and China, and Muslim Persia and 
Egypt, and Christian Europe and America,—before 
the twentieth century has won its end, will be recog- 
nised to have received from, and in its turn com- 
municated to, the arts of the whole world, an added 
beauty and grace, and elevation and efficacy of 
function, inconceivable by us of to-day for its incom- 
municable glory of form and spirituality of significance. 
In conclusion, I would beg pardon for any apparent 
arbitrariness of language in the remarks I have felt 
it necessary to make on Mr. Havell’s paper. It is 
only apparent, and due simply to my having had to 
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treat an interminable controversy very briefly, for, at 
heart, believe me, no one is readier than I am to 
acknowledge himself a fool :— 


“ At Thirty Man suspects himself a Fool ; 
Knows it at Forty, and resolves to mend ; 
At Fifty chides his unamended state,— | 
Resolves and re-resolves ; and still at Seventy 
Remains, or dies, an unredeemed Fool.” 


Mr. WALTER CRANE said the author had done in 
India what certain artists had been attempting to do 
in England, namely, to raise the banner of the handi- 
crafts. There was, however, the difference that in 
India the’ handicrafts were in a living condition, 
firmly rooted in the life of the people, whereas in 
England, owing to changed conditions of production 
and trade, many of the handicrafts had become extinct 
and had to be revived from the beginning. He was 
in entire agreement with the whole tenor of the 
paper, and thought the Society was much indebted 
Mr. Havell was in an ex- 
tremely advantageous position for dealing with the 
subject, having been for so many years at the head 
of important schools in India. Itseemed an amazing 
thing that this country, in taking over the administra- 
tion of an Oriental country, should wish to impose 
its native ideas of art and industry upon that country 
which was already so vastly superior to our own in 
these respects. The Chairman was the first to call 
attention to the injury which modern commercial 
methods were doing to the arts of India, and although 
Sir George Birdwood did not seem to agree entirely 
with the author in his view that it was necessary to 
look at the art of India as a whole, and not make the 
artificial distinctions of which we were so fond, of 
‘‘fine”’? and ‘‘ decorative,” he entirely agreed with 
him in his main plea for the maintenance of 
those arts and handicrafts, and for the reorgani- 
sation of the schools in those directions. Sir 
George Birdwood in his remarks had quoted the 
Buddhistic canons which certainly governed Buddhistic 
sculpture in India. Those canons would naturally be 
very different from others. He did not know 
whether the Chairman was acquainted with the 
sculpture of the temples of the South (such as at 
Srirangam and Madura, for instance), but from a 
rapid visit he (Mr. Walter Crane) made to India his 
impression was that, while they entirely confirmed 
the author’s general conclusions, on the point of Hindu 
native sculpture in the direction of what was called 
the higher imagination, the sculptures of the Southern 
temples more suggested to his mind the condition of 
things at the time of the splendid vital sculpture of 
the French thirteenth century. There were some 
typical figures taken from ordinary life, and they 
were treated with great beauty, tenderness, and an 
immense amount of imagination and character, while 
owing to the extraordinary richness and fantasy of 
the purely decorative casing, the whole effect of the 
temples was very impressive. It was, therefore, a 
great mistake to suppose that the higher imagina- 
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tion was not present in Indian (Hindu) art. Those 
buildings were animated throughout by that spirit 
which regarded the inner vision of its figurative 
symbolism rather than the realisation of the outward 
appearances of things upon which European artists 
had spent nearly all their force. 


Mr. ROBERT CHISHOLM wished first of all to 
correct a mistake the author had made in regard to 
the pictures which were hanging on the walls of the 
School of Art when he took charge. The author 
seemed to be under the impression that they belonged 
to the Fine Art Society, but that was not the fact. 
The pictures were purchased by the Government at 
considerable expense. It was due to the gentleman 
who founded the school to say that he really founded 
it as a drawing academy: he never intended it to be 
a school of art. But, unfortunately, as time moved 
on, a committee was appointed, and he was com- 
pelled to make it into a school of art. He then 
requested the Government to obtain from Europe 
for educational purposes the wonderful collec- 
tion of, in his (Mr. Chisholm’s) opinion, inferior 
copies of old masters. To give an idea of the 
influence of those pictures on the natives of India he 
would relate an incident which occurred. One of the 
pictures exhibited represented a full length nude Venus 
in a recumbent position, with a shower of gold from 
Jupiter falling down on her. It was a favourite 
picture with the natives. Curious to know why 
they admired the picture so much, he joined a 
group one day, and said to a man, ‘‘ That is a very 
nice picture, is it not? What do you think it is ?” 
The student replied, ‘I know,” but it was only after 
much pressing that he would state what it was, and 
then he said it was a picture of a “naked English 
lady !’? What was the good of exhibiting such pictures 
before natives? He told the story to Sir Mount- 
stuart Elphinstone Grant Duff, who was very much 
amused, and promised at the earliest opportunity 
that all these pictures should be removed, and he 
was happy to say that they had now been taken away. 
He was rather inclined to think, however, that the 
Fine Art Society was created for the reception of 
the pictures, because the Fine Art Society was not 
an influential body and certainly never possessed 
them. With regard to the question of education, 
in 1876 he formed one of a committee of which 
Sir William Robinson was the president. When 
the gentleman who had instituted the school left 
Madras, this committee was formed to inquire into 
the position of the school, and the lines on which it 
should move forward. The greatest possib!e pains 
were taken in investigating the matter, and in due 
time a report was presented. He dissented from 
the report, and in a long Minute gave reasons for 
his dissent. The committee recommended that the 
school should be continued, while he recommended 
it to be closed at once and everything connected with 
-it sold, because it was doing much more harm than 
good. After the most elaborate inquiries, he could 
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not find on the educational side a single student 
continuing an artistic career after leaving the 
institution, and on the industrial side there 
was nothing being made that could not have been 
better made outside. On those grounds he recom- 
mended the closing of the institution; it could 
do no good to native art, which was what they 
desired to conserve. About three years after, 
when the Duke of Buckingham became Govemor, 
he spoke to him on the subject of the School of 
Art, which had fallen into a lower condition during 
those three years. He told His Grace that, in his 
opinion, the only way to conduct the School of Art 
was to make it a workshop of the Consulting Archi- 
tect, and in that practical way drawing could be 
taught. There could be no doubt that teaching 
drawing was a good thing, and wherever the slightest 
indication was noticed of a tendency towards indi- 
genous art, the native should do the best he could 
with it on his buildings. That was the principle on 
which he moved. The author, however, had gone a 
step higher; he had discovered fine art. Personally, 
he rather agreed with Sir George Birdwood that it 
hardly touched this height. He thought it beautiful 
in its way, and idealistic, but it was not what would 
be called fine art, as fine art was known to Europe. 
He would have liked to say more upon the details of 
the paper, and questions connected with the advance- 
ment and progress of art in India, but owing to the 
lateness of the hour he would communicate the 
remainder of his remarks in writing. 


Dr. COOMARASWAMY said that he so fully agreed 
with Mr. Havell’s argument that there was little need 
for him to enlarge upon the same theme. He thought 
Mr. Havell had said rather too little than too much 
of the apathy of the British Government with regard 
to all matters connected with Indian art. No one 
going for the first time into the Indian section of the 
Museum at South Kensington was likely to come 
away with any special feeling of respect for, or any 
enlarged comprehension of, the expression of Indian 
thought and feeling in art. The Museum was rather 
an emporium of industrial art, valuable as far as it 
went, than an effective record of India’s creative 
imagination. Then again, Colonel Hanna’s large 
collection had just been allowed to go to America 
because the Indian Government were indifferent to, 
and ignorant of, Indian art. Asa smaller instance, 
he might cite the case of some small bronze replicas 
of a seventh or eighth century Buddhist image which 
he had lately had made; these had been purchased 
by several Continental museums, but refused at once 
by the two great museums in London, including the 
Indian Museum already referred to. At South Ken- 
sington, moreover, there was not a single Mogul or 
medizeval Indian painting of the first rank. It was 
the same in India. At the Bombay School of Art, 
where students might be observed making shadings 
from antique casts, and drawings of Gothic or pseudo- 
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classic architecture, there was not a single good 
specimen of medizeval Indian painting or sculpture ; 
and so far as painting was concerned, the same 
was true of the Madras Museum and School of 
Art. The same attitude was traceable in the 
whole of the Government educational: policy, in 
which Indian art and music were alike calmly 
and totally ignored. Take only one example, the 
teaching of drawing; no one had thought of studying 
indigenous methods, or of making use of them; anti- 
quated South Kensington copy books represented the 
wisdom of the West in this respect for the greater 
part of India even now. The main difficulty 
seemed to be that English educationists in India 
could not be brought to realise their own colossal 
ignorance. It seemed as if the English and 
Anglo-Indian mind were not only indifferent to, and 
ignorant of Indian art and music, but determined that 
Indians themselves should remain in equal ignorance. 
He would also like to say a word with regard to the 
qualifications of European writers on Indian art. 
These were usually archzologists or amateurs. Out 
of sympathy with the fundamental ideals of Indian 
thought, prejudiced in some cases against Indian 
religion, and possessed of few of the faculties of 
appreciation and interpretation which are demanded 
of a writer on European art, they have found it 
most easy to condemn and criticise, aud have felt 
little or no consciousness of their duty to interpret. 
The writer of books on art should aim to make his 
readers understand the art; to see the world as the 
artist saw it; at least, to know what the artist wished 
to say. Most writers on Indian art, in pointing out 
defects and limitations, have merely pointed out the 
obvious, and demonstrated the divergence of their 
own from the Indian point of view; and the results 
could not be regarded as permanent contributions to 
the history of art. The European critic never seemed 
to penetrate behind the surface of an Indian sculpture 
and painting, or to have learnt its language; he did 
not perceive its intention, and, therefore, could not 
judge it on the only true basis, that of Leonardo’s 
saying, that “that drawing is best which best ex- 
presses the passion that animates the figure.’ The 
writers he referred to did not know, and could 
not feel the passion that animates many an Indian 
work of art; how then could they interpret or 
criticise? Which was not to say that their works 
had no value as records of historical fact; it 
merely showed that those who write, and those 
who accept such ideas, were not competent—as 
the Moguls or the Hindu rulers of India once 
were—to guide the art administration of the Govern- 
ment. The speaker was glad, as an Indian, to 
welcome Mr. Havell’s work as the beginning of a 
new order of things, and though the study of Indian 
art could be hardly said to have well begun, there 
were signs that it would in the future progress more 
rapidly, and be pursued more intelligently than had 
hitherto been the case. With regard to Sir George 
Birdwood’s theory that fine art did not exist in India, 
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this appeared to be only a question of terminology ; 
the distinction of fine and decorative art was arti- 
ficial, and thongh quite modern, we had progressed 
some little way even since the time when it was 
accepted as a matter of course. He could only say 
that if Sir George Birdwood chose to call the art of 
the Royal Academy or the Paris Salon, ‘“‘ fine,” and 
such a figure as the Avalokitesvara of Mr. Havell’s 
book (Plate XI.), “ decorative,” then he preferred de- 
corative to fine art, and regarded the decorative as a 
profounder revelation, a more living utterance than 
the fine. Sir George Birdwood appeared to think 
that “ Fine Art” did uot exist in Europe before the 
time of Raphael. He made the great mistake, 
common to all European art critics, of calling ideal 
art, ‘merely decorative,” just because it was not 
‘‘ realistic’? To say, in this way, that the use of 
definite ‘‘foim,’’ such as the canons prescribed, 
removed a given work from ‘the category of 
fine art, was very much like saying that the 
use of sonnet form, or any other definite speech- 
mould, prevented our regarding a given poet’s work 
as great or free! In any case it must be understood 
that the new consciousness of the ‘‘ Nature of 
Indian ” which lay behind the outward evidences of 
Indian nationalism, would be quite indifferent to 
academic terminology applied by Europeans to the 
products of Indian imagination, and would demand 
from the British Government a recognition of the 
artistic as well as of every other phase of Indian 
culture. The British Government would be harshly 
judged by future generations for its philistine and 
ignorant indifference to Indian art and artists, and its 
policy would be unfavourably contrasted with that of 
the Hindu and Mogul rulers of the earlier, and in 
many respects, more cultured times. Not only did the 
speaker think, however, that it was the duty of the 
Government in India and Ceylon at least, to continue 
the enlightened art policy of the Indian rulers whom 
they supplanted, but he was convinced that nothing 
was more needed in European art than the liberating 
and inspiring influence of Oriental, and especially of 
Indian, art. He thought that influence was already 
felt. He would not enlarge upon this point, but 
would be very glad if the Chairman would call on 
Mr. Rothenstein, who was present, to speak as a 
practising artist, on the significance of Indian art, in 
India and in Europe. 


Mr. W. ROTHENSTEIN, as a practising artist in 
the West, felt that if artists had only realised earlier 
in their Western art the value of Eastern ideas, 
Western art would have had an entirely different 
character. Signs were apparent indicating that 
what the author and others had been insisting on 
were already being felt in Western art. There was 
already a turn to the more abstract form of reality. 
It was beginning to be understood that reality and 
realism were not the same thing, and that the essence 
of art was reality. It was against that particular 
form of realism, which had since the Renaissance 
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taken too large a part in Western art, that stimula- 
tion could be found in the study of everything Eastern. 
It was only just and right that the character of Indian 
art should be fully recognised, and even exaggerated, 
if it were possible to exaggerate it, since it had been 
so neglected for whole centuries at least of learned 
archeological civilisation. He thought artists owed 
a very great debt of gratitude to the author for laying 
down with such enthusiasm and clearness what he 
considered to be the side of Eastern art from which 
all could learn. 


The CHAIRMAN, in proposing a hearty vote of 
thanks to the reader of the paper, assured him that 
nobody more appreciated what he had done for 
Indian art than he did himself; and he took some of 
the credit of Mr. Havell’s success to himself, in that 
he had originally selected Mr. Havell for the School 
of Art at Madras. 


The resolution of thanks was carried unanimously. 


Mr. HAVE&LL, in reply, thanked Sir George Bird- 
wood for his kind personal remarks, and Mr. Walter 
Crane and Mr. Rothenstein for their full appreciation 
of his paper. Sir George Birdwood must not blame 
him if he went further in appreciation of Indian ait 
than the Chairman went, for it was Sir George’s 
enthusiasm which first impelled and Jed him to 
a careful study of it. He did not propose to 
reply at length to the Chairman’s observations on 
Indian fine art, but he would like to say that he (Sir 
George) had done him. less than justice in supposing 
that he had not heard of Sukracharya’s exposition of 
the principles of Indian sculpture. The passage 
quoted by the Chairman was given in the speaker’s 
book on ‘‘Indian Sculpture and Painting,” which he 
seemed not to have read. The whole question was 
discussed in that book, and he (Mr. Havell) was 
dealing with it further in a book he was now writing, 
and in a lecture on the ‘‘ Ideals and Philosophy of 
Indian Art,” which he was giving in another place 
next month. There were three methods of estimating 
art values. One was the literary method, by argu- 
ment and dogma; the other was the scientific method, 
by analysis, in which the Röntgen rays and the micro- 
scope were sometimes found useful; the third was 
the artistic method, by intuition, which knew not 
whence it cometh or whither it goeth—it only knew 
itself, and that kind of knowledge could not be trans- 
ferred to others. The first two methods were useful for 
explaining the artistic method, but they had no value 
in themselves. Art was primarily subjective, and when 
we talked of the limitations of Indian fine art, we 
were only unconsciously describing the limitations of 
our own ideas, our own mind, and our own know- 
ledge. There was a story of Turner, who was show- 
ing one of his wonderful pictures, of a sunset, toa 
person who objected—‘‘I can’t see colours like that 
in a sunset.” ‘‘ Don’t you wish you could ?” re- 
plied Tumer, Jf Indian art were to be tried for its 
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life before a European tribunal, let it be an artistic 
one, and the speaker had no doubt what the verdict 
would be. He could only feel sorry for those who 
cannot fully appreciate Indian art, because he knew 
they lost a great deal of deep enjoyment in life; but 
if they would only keep the door of the mind open, 
the intuition might come sooner or later. In 
his paper, he confined himself to the question 
of policy. The ordinary Anglo-Indian attitude 
towards Indian art was this. They said, ‘‘ of 
course, Indian art is very curious and very in- 
teresting, and it is certainly our duty to encourage 
and patronise it; but, of course, it is quite 
absurd to say that it is as good as our own art. If 
Indians want to see what we can do they must come 
to Simla to our Fine Arts Exhibition or go to 
Europe.” It was just that which had been destroy- 
ing Indian art. Indians did not want to be patron- 
ised, and they did not want things which were second- 
best. If we could not honestly, unreservedly, and 
enthusiastically admire Indian art as a whole, it 
would be far better to cease meddling and mudd- 
ling in art education, to shut up the schools of 
art and leave Indian art to die a natural death—if it 
would. But it would not. Europe was slow to 
learn from the East, but even now France, who had 
been the teacher of several generations of British 
artists, was beginning to realise the greatness of 
Indian art. Germany was beginning to lay the 
foundations of a great Asiatic Art Museum, in 
which Indian fine art would take the first place. 
Italian critics and artists were beginning to under- 
stand it. English artists had already found out that 
there was a great deal worth studying in Chinese and 
Japanese art. They did not yet realise that there 
was a great deal more to be learnt from Indian, for 
they had had no material to study. Our museums 


did not give it to them. They did not yet 
know that it was India who first worked 
out the whole philosophy of Asiatic art, that 


in the great philosophical schools of India China 
came to learn, and what she learnt she taught 
to Japan. The most important fact, however, for 
us to consider was, that educated India was at last 
beginning to understand Indian art also. It would 
be most impolitic for us to lag behind the rest of the 
world in this matter, and to continue to treat Indians 
in the matter of art education as foreigners in their 
own land. You could not by this method of 
teaching make them feel truly and deeply that they 
were fellow citizens of a great empire! Mr. Havell 
remembered when he was first appointed to the 
Madras Educational Service, feeling somewhat 
ruffled in his youthful academic pride because Sir 
George Birdwood wrote, in Zhe Times, that he was 
going out to India more to learn than to teach. He 
could not understand why, if that were the case, he 
was being sent to India at all. But he knew now 
that no one who goes out to India to take part in the 
administration—in whatever capacity it may be, great 


or small— was worth his salt, if he did not quickly 
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understand what an immense amount he had to learn 
before he was qualified to teach. He had often 
thought what a great advantage it would be if 
Government afforded better opportunities for all their 
officers, at the outset of their career, to acquire 
knowledge of Indian ideas, habits, and customs. If 
he had his way he would make every one of them, 
directly they landed in India, go to school for at 
least two years before they were let loose upon the 
people. He thought this would do more than any 
political reforms, regulations, or Acts of Government 
to promote good feeling and understanding between 
the rulers and the ruled. And the subject he would 
put first in the curriculum would be Indian art; for 
in every national art stood revealed the inner secrets 
of the people’s mind which every administrator 
should learn to know. 


Mr. A. CHATTERTON (Director of Industries, 
Madras) writes :—I think that the Council of the 
Royal Society of Arts recognise the highly contro- 
versial nature of Indian art questions by admitting 
two papers on the administration of Indian schools of 
art, within a few months of one another, for discussion 
before the Indian Section. The views of experts 
widely differ on such fundamental points as the value 
of Indian art, its influence on the daily life of the 
people, its inherent vitality or its hopeless decadence ; 
as to whether it is “a complete school of esthetic 
philosophy ” or whether as applied art it is admirable 
whilst as fine art it is barbaric. Mr. Burns in his 
paper left the fine arts unconsidered, but Mr. Havell 
thinks that the revival of Indian traditions of painting 
and sculpture, which he claims to have accomplished 
in Calcutta, will have a far-reaching influence. Whilst 
the opinions of students of Indian art are still in such 
a fluid state it is perhaps not surprising that those 
responsible for the administration of India have dis- 
played no keen desire to join in the controversy. All 
educational work in India has been in the nature of 
an experiment or to provide for the immediate neces- 
sities of the moment, and in this respect the schools 
of art in India have been no exception. Continuity 
of policy coud hardly be looked for when there was 
lacking adequate experience on which to frame a 
policy, and if art schools in India are in a worse 
plight to-day than other educational institutions 
it is largely due to the indeterminate character 
of their work. No one who has followed Mr. 
Havell’s career in India so closely as I have, can 
charge him with being other than a serious 
student of Indian art, or can fail to recognise the 
value of the service he has rendered to the 
country by his efforts to revive the ancient handi- 
crafts, but of late years he has become obsessed with 
the idea that art in India is of supreme importance 
and influence, and his criticisms display the absence 
of a sense of proportion which deprives them of the 
weight they might otherwise carry. In the paper 
under discussion these faults were conspicuously dis- 
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played, and in addition it contained so many distorted 
presentations of fact, so many omissions of what was 
common knowledge in India, that, when viewed as a 
whole, it conveyed an altogether false impression. It 
will be necessary to substantiate this expression of 
opinion, and this I will proceed to do from the paper 
itself. It is no pleasant task, and is certainly one 
which I would not have assumed but for the fact that 
the proceedings of the Indian Section of the Society 
of Arts are eagerly scanned in India by people who 
are only too glad to find in them authority for unfair 
and obstructive criticisms of the Executive. In 


‘common with Mr. Havell, I recognise the deplorable 


condition into which many ot the old arts and in- 
dustries of India have fallen, and in common with 
him I desire to see such measures taken as will 
establish the craftsmen of the country in a secure 
and comfortable position. I approach the problem 
from a scientific point of view and endeavour to ascer- 
tain its economic and commercial aspects. I recog- 
nise the influence of unrestricted competition from 
abroad, the weakness of the artisan as an economic 
unit, the importance of educating him, the possibili- 
ties of co-operation, and the absolute necessity of 
devising some means whereby the more intelligent, 
educated castes can be induced to take part in the 
work of regenerating the indigenous industries. The 
problems are intricate and difficult; they require exami- 
nation in the light of modern science; ideas must be 
subjected to prolonged test before innovations can be 
recommended, and in every step, since the future 
prosperity of millions is at stake, we have to go 
cautiously. Our main object is to inspire the 
industrial population of India with confidence in our 
methods and that we can only do by success in our 
earlier operations. Mr. Havell professed to have the 
same ideas at heart and approached the problem from 
another point of view. He said :—‘“ The true reason 
and the chief reason for the decay of Indian art and 
handicraft has been the want of good administration 
in art matters and the consequent impotence of the art 
advisers of Government An art expert is 
not supposed to be concerned in Indian industrial 
questions, though in India there is hardly an industry, _ 
except agriculture, in which the artistic factor can be 
treated as of minor importance.’’ And again, at the 
end of his paper, ‘‘ India’s industrial problem is, first 
and foremost, an artistic one.’’ Because this conten- 
tion is not accepted to the extent Mr. Havell desires 
either by Indian administrators or their scientific 
advisers (as he terms them), he pours out the vials of 
his wrath upon them. The paper holds up to scorn the 
methods and advice of these officers, but it carefully 
avoids any mention of their work, except in such 
vague terms as ‘‘ introducing the mechanical methods 
of modern commercialism,’’ and it states that “‘ one 
of the first things to be done when art administration 
is put upon a rational footing in India, is to check 
the ravages of the commercial technical expert in our 
Indian garden.’ Doubtless there is a picturesque 
side to Indian industries which appeals to the dilet- 
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tante artist, but his day dreams in the garden will do 
little to ameliorate the lot of the poor weaver trying 
to make a living in competition with a Lancashire 
power-loom, or an unemployed brass worker, whose 
vessels have been superseded by Austrian enamelled 
iron wares, 

Mr. Havell’s exaggerated notions of the importance 
of Indian art lead him to rail against the position 
assigned to the art teacher in the official world. It 
is needless to quote his words on the subject, but as 
they convey a false impression it may be stated that 
the Principal of the School of Art in Madras is an 
officer of the Indian Educational Service, and enjoys 
the same emoluments and official status in propor- 
tion to his service as do the Principals of other 
Government colleges such as the Presidency College 
and the Engineering College. In administrative 
matters he is subordinate to the Director of Public 
Instruction, but in those matters in which he is con- 
sidered an expert he enjoys a practically free hand. 
Mr. Havell complains that “one of the greatest 
difficulties of art experts in India is that Government 
has no knowledge of their training and qualifications,” 
but it is difficult to see in what respect the art expert 
is worse off than any other officer. That he is not 
always taken at his own valuation is true, but in com- 
pensation he is not always rated at the estimation in 
which he is held by contemporary artists. 

There is some reason in Mr. Havell’s contention 
that the indigenous arts of India have suffered at the 
hands of the Public Works Department, but heis hard 
to please if the work of men like Mr. Chisholm and 
Mr. Brassington in Madras, and Sir Swinton Jacob 
in Jaipur does not satisfy him. He says of them 
that they “have successfully adapted Indian styles 
to departmental requirements. But they have 
hardly solved, as the Moguls did, the much more 
important problem of making full use of the tra- 
ditional science and art of the Indian master builder 
for the purposes of the State.’’ He omits to mention, 
however, that this was only done by Oriental despots, 
who, regardless of their people’s welfare, squandered 
the resources of thecountry and the lives of its 
people in the erection of those marvellous tombs and 
palaces which are the chief glory of their reigns. It 
would, indeed, be a high price to pay for the restora- 
tion of Indian art to its pristine splendour if we had 
to revert to the practices of Mogul times. But in 
this matter Mr. Havell probably does not wish to be 
taken too seriously. 

_ I now desire to discuss Mr. Havell's treat- 
ment of the hand-weaving industry, and to 
begin with I would draw attention to two 
statements :— (1) ‘‘But it is, nevertheless, a fact 
that the sum total of the out-turn of all European 
industry in India represents a smaller economic 
asset than that of the greatest of Indian handi- 
crafts—hand-loom weaving.” (2) “It cannot be too 
strongly insisted that the skill of her hand-weavers 
numbering some 5,000,000 craftsmen, or more, is 
one of the most important, economic, and artistic 
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assets India possesses.” A very careful examination 
of the various data available from which an estimate 
can be framed leads to the conclusion that there 
cannot be more than 2,000,000 hand-looms in 
India, and that by far the greater number of them 
are engaged on plain weaving, which is no more an 
artistic industry than is brick-making or cotton 
spinning. The hand-looms of India are very im- 
portant, but it is ludicrous to say that they are of 
greater economic importance than all the various 
manifestations of European industry, which include 
227 cotton mills, 50 jute mills, 8 paper mills, 6 woollen 
mills, many large Government factories and railway 
factories and railway workshops, a mining industry 
which last year yielded nearly 13,000,000 tons of coal 
and 670,000 ounces of gold, and a very large number 
of miscellaneous industrial undertakings, such as 
tanneries, flour mills, cotton presses and ginning 
factories, sugar factories, distilleries and breweries. 
I will not add the planting industry, which furnished 
exports to the value of nearly eight millions sterling, 
as that might be fairly considered as belonging to 
agriculture, though almost entirely controlled by 
Europeans. 

Mr. Havell details at some length his discovery of 
the weavers in Serampur, who use an old Danish 
pattern of fly-shuttle loom, and he is, undoubtedly, 
entitled to the credit of initiating a movement in 
Northern India in favour of hand-loom weaving, and 
it is none the less to his credit that he chose the 
psychological moment when the doctrines of Swa- 
deshism were beginning to find general acceptance 
in Bengal; but it is incorrect to say that ‘it 
was in spite of much cold water thrown upon it, in 
the first instance, by the scientific advisers of Govern- 


ment.” l 
In Madras the improvement of hand-loom weaving 


has engaged the attention of several merchants in 
the piece goods trade at intervals for the last thirty 
years. The latest experiments were conducted by a 
Mohammedan firm, Messrs. Hadi, Badsha Sahib 
and Co., who imported from England a number of 
improved looms, but after spending a good deal of 
money on running them gave the business up as they 
found it did not pay. Subsequently, about the end 
of 1901, an experimental weaving-shed was started 
by Government in Madras to investigate the hand- 
loom weaving problem, and every type of hand-loom 
about which any information could be obtained has 
been tried under conditions similar to those which 
prevail among the weavers of India. The results of 
these experiments have been published in official 
reports from time to time, but they are entirely 
ignored by Mr. Havell, as, also, are the very inte- 
resting results of the various weaving competitions 
which originated in Madras, and have now become 
one of the most attractive features of the exhibitions 
which are playing so important a part in the revival 
of the indigenous iudustries of India. It would 
be out of place in a discussion on art adminis- 


tration to dwell at length on what is 4 purely induse 
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trial question, and I will confine myself to remarking 
that all the hand-weaving experts in India are agreed 
that a light power-loom driven by hand, by pedals, 
or by treadles, is not in the least degree capable of 
meeting the requirements of Indian weavers. In 
many ways these looms have proved unsuitable, and 
one important objection might be mentioned, viz., 
that they require more power to drive them than the 
Indian weaver is able to supply, and he is soon 
fatigued. Above all things, a loom should be driven 
at a uniform speed, and this is quite impossible when 
the man supplying the power is overworked. 

Mr. Havell’s. paper conveyed the impression that 
the hand-weaving problem has been solved in India 
but in reality it has not, though, through the per- 
sistent efforts of an earnest band of workers, amongst 
whom I may mention Mr. Churchill, of Ahmed- 
nagar; Mr. Patel, of Baroda; tbe Honourable Mr. 
P. Theagaroya Chetty, of Madras, and Captain 
Maxwell, of the Salvation Army, a considerable 
amount of progress has been made, and he is 
sanguine that eventually a system of hand-loom 
weaving will be devised, which will find general 
acceptance in India, and will be able to hold its own 
for an indefinite period against the competition of 
power-driven looms. 

In conclusion, I desire to state that I have 
‘written this note as a contribution to the dis- 
cussion on Mr. Havell’s paper, because of the 
misrepresentation of the official attitude towards 
Indian industrial development, which it contains. 
For myself, I should like to express my complete 
sympathy with the idea that, as far as possible, India 
should be spared the hideous ugliness of the modern 
industrial system, with all the misery and squalor 
“which it entails, but I do not think the way to achieve 
that end has been pointed out by Mr. Havell. The 
sociological aspects appeal with as much force to 
practical men as they do to those whose artistic per- 
ceptions are specially developed, and it is possible 
that their training and experience better fits them to 
guide the old craftsmen of India along the new paths 
they must tread if they wish to avoid destruction. 
Art may conjure up the ideal that should be striven 
after, but science alone can construct tbe road by 
which it may be attained. 


In reply to the foregoing letter from Mr. Chatterton, 
Mr. HAVELL writes :— 

On one important point Mr. Chatterton himself 
confirms my statements entirely. He says that 
he approaches the problem of reviving the arts 
and industries of India ‘‘from a scientific point 
of view, and endeavours to ascertain its economic 
‘and commercial aspects.” Precisely so. I com- 
plain that the artistic, sociological, and ethical 
aspects have been entirely disregarded. When I 
protested against introducing the ‘ mechanical 
methods of modern commercialism” into Indian 
art industries, I had specially in my mind the 
following statement made by Mr. Chatterton 
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in an address given a year or two ago to the 
South Indian Association: — “ What we only 
lack at the present time is advanced expert know- 
ledge in regard to the higher developments of pattern- 
weaving, and there is no doubt that by providing 
typical apparatus and bringing out a capable expert 
to develop its use, much good work could be 
done through the medium of the weaving fac- 
tories already established and through those that 
are likely to spring up in the immediate future.’’ If 
this does not mean bringing from Europe mechanical 
apparatus for stereotyping the hand. weavers’ patterns, 
will Mr, Chatterton explain what it does mean? 
Mr. Chatterton thinks I grossly exaggerate the im- 
portance and numbers of the hand-weaving industry. 
If it has really dwindled down to 2,000,000 instead of 
5,000,000, that in itself is only further proof of the 
terrible suffering inflicted upon it through official 
inaction in the last fifty years. But it is necessary to 
add to the present number of hand-weavers a great 
number of persons engaged in allied handicrafts, such 
as dyeing and cotton printing, which would probably 
mean another million. Will Mr. Chatterton be good 
enough to state the aggregate number of men em- 
ployed by all the European mills, factories, and mines 
in India? I do not believe they would amount to 
even 1,000,000. Mr. Chatterton also declares that 
it is untrue that the scientific advisers of Govern- 
ment, in the first instance, threw cold water on 
my propaganda for the revival of hand-loom weav- 
ing. I quoted in my paper Sir George Watt’s pro- 
nouncement on the subject, made when the whole of 
the Anglo-Indian and Indian press were discussing 
my views some years ago. Similar statements by 
Mr. Chatterton himself can easily be found in a file 
of the Madras Jfail for 1901, and in the same year 
Mr. Chatterton approached the Bengal Secretariat 
privately, asking the Government of that province to 
defer taking action on my proposals until he had 
finished the experiments he was making for his own 
information in the Madras School of Arts. I would 
make artists of Indians—he would make them men of 
business and scientists. Artists are never anarchists, 
and the progress of art education in India can only 
make for peace and goodwill. It is only when the 
artistic instincts are sterilised, or unnaturally re- 
pressed, that men become anarchists. It is science, 
not art, which teaches men to make bombs. 


Sir THomas H. Horpicu, K.C.M.G., K.C.I E., 
C.B., D.Sc., writes: — May I be permitted to adda 
word or two to the discussion which followed Mr. 
Havell’s ‘lecture on Indian art; for I took great 


interest in all that pertained to that art during the 36 


years that I spent in India. I agree absolutely with 
my old friend Mr. Chisholm in his views regarding 
indigenous ideals or traditions as applied to the fine 
arts (z.e., to painting and sculpture especially) in that 
country. Such ideals and traditions never existed. 
India, like Japan, is almost purely imitative, and the 


tendency to imitation is strong to this day. Even in 
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decorative art India has had no ideals of her own. © 


Egypt, Assyria, and China were the original homes 
of Oriental decorative art India’s architecture is 
derived from Chinese ideals, and her carpet pat- 
terns and her pottery from Assyria and Central 
Asia. As for the fine arts, Italy or Greece 
gave the canons to the Western world and China 
to the Eastern; and to talk of basing art instruc- 
tion in India on her own traditions is much 
the same thing as suggesting that art instruction in 
England should be based on the traditions of the 
ancient Britons. I think that the exhibition of paint- 
ings or drawings, and the photographs of Indian 
sculpture, that hung around the walls of the lecture 
room were quite enough in themselves to suggest that 
purely native ideals were hopeless for purposes of 
instruction. I do not at all agree with the expression 
of opinion that I have heard from very high authori- 
ties that India has no art of her own. There is a 
distinctive art in India, but, like that of Japan, it is 
imitative. 


Mr. LUTHER HOOPER writes:—It seemed to me 
a pity that the discussion following Mr. Havell’s 
interesting paper on the subject of art administration 
in India should have trailed off, as it did, into an 
unprofitable conversation about the relative merits of 
the making of pictures and statues, and more or less 
true and realistic representations of natural and super- 
nation objects, falsely called ‘‘fine art,’ and the 
fashioning of lovely and useful common articles for 
daily or occasional use, called, by the modern com- 
mercial adapters of design to machine manufacture, 
with equal falseness, ‘‘ applied art.” Itake it that art, 
which is the expression by the craftsman in his earnest 
and happy work of his true sense of proportion and 
colour, must of necessity be fine, whether the object 
in which it is wrought be a common cup and 
platter, a peasant’s gown, a stately building, or the 
statue of a goddess. The question naturally sug- 
gested by Mr. Havell’s valuable paper seems to be, 
What can be done in order to prevent the degrada- 
tion ahd destruction of the handicrafts which appear 
still to be the true expression of the artistic sense of 
the people of India? This is certainly not to be 
done by exhibiting to them. the productions of 
Western art, or by endeavouring to teach them its 
principles and methods, which in many respects are 
inferior to their own traditional ones. Unfortunately 
there seems to be little true feeling for beauty left 
among us, although enormous prices are given for 
specimens of the works of certain artists, ancient and 
modern, which become fashionable. These prices, 
however, are not to be taken as estimates of the 
value we set on the works themselves, but only 
as examples of the extravagance of wealthy col- 
lectors, whether they be private individuals, corpo- 
rations, or Governments. A good practical suggestion, 
made at the meeting was that, in the education ot 
wealthy native gentlemen, the ideas of Western com- 
mercialism should not be inculcated, but that the 
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young Indian should be led to appreciate the exquisite 
handicrafts of his own people and continue to be, as I 
understand his class always, until recently, has been, 
the chief and ready patron of the Indian handicrafts- 
man. Being myself particularly interested in weaving, 
by the old methods, I was glad indeed to hear from 
Mr. Havell’s report that there are still so large a 
number of hand-loom weavers at work in India. And 
I quite agree with him that no better work can be 
done in the way of encouragement to this great 
industry than to suggest and exemplify to the weavers 
any appliances for their hand-looms that would facili- 
tate and improve their work and output. Another 
valuable work might be to organise, if possible, some 
means by which the handicraftsman himself should 
benefit by an improvement in the quality and 
quantity of his production rather than a middleman. 
With regard to hand-weaving, and hand-work in 
general, may I say that, where good, it is better than 
any machine can make ? It must, however, be really 
good work technically, or the machine will compete 
successfully against the hand. Therefore the hand- 
loom requires to be furnished with the best appliances 
that may be suitable to the work and the worker. 


Colonel T. H. HENDLEY, C.I.E., writes :— 

While cordially congratulating Mr. Havell on his 
success in arousing attention in Calcutta to the capa- 
bilities of Indian Art, it does not appear-to me, from 
examination of the examples shown in the room, that 
he was quite justified in adopting the term a ‘‘ New 
School of Indian Art,” or in regarding it as Fine Art 
in the ordinary sense of those words. Where these 
specimens differed from the Persian or Indo-Persian 
pictures of the Moguls, I think European {influence 
could be clearly traced. Mogul art, at its best, is 
the art of the miniaturist or illuminator, beautifully 
executed, no doubt, but not ‘‘ Fine” or ‘‘ Great ” 
Art. I was, however, delighted to see such 
beautiful work as that shown, and hope it will be 
encouraged, more especially as, from my experi- 
ence of the artists of North India I had begun to 
doubt whether there is much inventive capacity left. 
I have seen a good deal of the artists in Native 
States, especially in Jeypure, where the encourage- 
ment of art is traditional, but, although they show 
great cleverness in copying the works of their prede- 
cessors, I have not been fortunate enough to discover 
many signs of originality of a purely Oriental 
character. This is due I believe to various causes, 
some of which were alluded to by Mr. Havell. 
Amongst these are the absence of enlightened 
patronage by Indians themselves; the almost im- 
possibility of finding Indians who, in Mr. Havell’s 
words, ‘‘at the same time are fully acquainted with 
Indian art tradition, and have sufficient knowledge of 
English to write departmental reports for the informa- 
tion of Government ;’’ and, lastly, the absence of 
students of the right class. I might ask, indeed, 
whether these conditions have ever been found, or 
found within the last thousand years, or, if found 
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at all, whetber they existed for any but religious ends 
—the aims of which have not been in India to en- 
courage fine art. As regards patronage, has there 
ever been any of importance in India outside the 
influence of the Native Courts which followed the 
lead set by Delhi for all North India? Except, 
perhaps, in architecture we have little trace of 
such influence in Hindu States from Buddhist times 
down to the advent of the Mogul Emperors, 
the first ot whom — Baber — distinctly laments the 
want of art in the country. The school which 
came after him was an exotic one. The best artists 
it was connected with were Persians—and but few of 
their pupils, if any, had the general education 
or culture which is so necessary for the produc- 
tion of great art. Mr. Havell complains that no 
Indian artist or craftsman ever yet had any kind of 
distinction conferred upon him by our Government, 
though under native rule an artist’s was a highly 
honourable occupation, which received due recogni- 
tion from the State. It is true that the Emperor 
Akbar spoke in warm terms of the work of artists, 
and a courtier was reproved for an ill-natured reference 
to the artistic ancestry of an official, but there is 
nothing to show that it was customary to accord 
honours to painters. In fact, the artist in India has 
always, it would appear, been regarded as a crafts- 
man, Art has been a trade and not a profession, and 
has been treated accordingly. This is true of the 
artists in Native States at the present day. The best 
of them are employed by the chief in a Native State, 
and he has the first lien upon their services. Some 
have a little land, others have regular allowances but 
few have a fixed income of more than 20 or 30 rupees 
a month. In their spare time they work for the 
dealers or private individuals, and are required to paint 
cheap and, far too often, objectionable pictures, and 
have, therefore, little time, even if they have the skill to 
do good work, or could find appreciative purchasers. 
Nevertheless, amongst this class we still find men 
who possess that delicacy of touch and refinement 
which was so characteristic of the best Mogul 
workers. ‘This is due to the fact that the boy begins 
from his earliest days to work with his father or fellow- 
craftsman, who teaches him his trade. Mr. Havell 
refers to the great difficulty the European art expert 
has in qualifying himself to deal with Indian art. It 
is to be feared that the task is even greater for the 
Indian, but we are glad to recognise that he seems 
to have been fortunate in securing in Calcutta a 
teacher of the blind. It is probable that when 
such men are more plentiful they will obtain 
full recognition and employment from the Indian 
Government even if they are not able to write long 
reports. Until that time arrives, we must depend 
upon Europeans and the Government for the support of 
art and art schools, and further, for the general control 
of the latter. There may have been mistakes in the 
management, and in the work of the art schools, but 
I do not think sufficient allowance has been made for 
the difficulties of the case, or that enough of a favour- 
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able character has been said of the real interest which 


has been displayed by the different Governments, and 
of the sympathy which has been shown by individual 
officials in their private capacity. It must be re- 
membered that very many Europeans have actively 


helped the cause of Indian art, especially on its in- 


dustrial side. Mr. Havell did not refer to the Art 
Conferences which have been held in Calcutta and 
Lahore. The following facts from the report of the 
latter, which was held in January, 1894, and which 
was unanimously adopted by the members of the 
conference, three of whom were principals of schools 
of art, prove that the claims of Oriental art were 
fully realised. The reporter wrote as follows :— 
‘“ They believe that the true principles of art, and 
especially of Oriental art, which have been taught 
in the schools, have been most valuable in retarding 
the decay of Indian art.’’ Again, “On the question 
of Oriental models the Conference accept the recom- 
mendation that a more extended use shouid be made 
of them. ‘They are convinced that it is impossible to 
keep out European models, as every bazaar is full of 
them, but they believe that they can be rightly used, 
and that Schools of Art alone can see that such a use 
is made of them.” “ The growth of an art style pro- 
ceeds, pari passu, with the growth of the people, 
and can no more be prevented in India (nor is it more 
desirable to prevent it) than in any other country. 
But abundant proof is at hand (confirmed particularly 
by an inspection the Conference made of the collec- 
tions in the Lahore establishment) that it is abso- 
lutely necessary in India that there should be 
some wise guidance, and that that guidance can 
only be obtained in India through the Schools 
of Art.” The views of all local Govern- 
ments were obtained on this Report, and 
some of the comments upon it were significant. 
Thus the Madras Government, which was not repre- 
sented at Lahore, entirely concurred in the recom- 
mendations that a more extended use should be 
made of Oriental models. At Bombay the utmost 
value had been attached to the Ajunta frescoes, 
That Government also entirely concurred in the reso- 
lution regarding Oriental models. The Bengal 
Government agreed with the late Mr. Jobbins, the 
Principal of its School of Art, ‘‘that there is little 
indigenous art in Bengal, and there are few (if any) 
centres of traditional art as in other provinces.’’ Mr. 
Havell’s introduction of a new school is, therefore, 
exotic. The Lieut.-Governor of the Punjab, a Pro- 
vince which to-day includes Delhi, wrote that ‘the 
question is, so far as this Province is concerned, not 
one as to the encouragement of art in the highest 
It is impossible, except as a matter of curious 
speculation, to look forward to a time when a painter, 
or sculptor, an architect of the higher class, could 
hope to find adequate employment for himself in the 
Punjab.” So much for patronage in that great pro- 
vince! Enough has been said, perhaps, on the 
question of Government support of the arts and 
schools, but we may be assured that whenever Indian 
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gentlemen and patrons shew special interest in the 
subject that their co-operation as members of School 
of Art Committees will be gladly welcomed, and in 
this way it is possible, and indeed to be hoped for, 
that their views will gradually become paramount. 
It is by no means certain, however, that they will be 
wholly in favour of a purely indigenous style. The 
Indian has always absorbed what served his 
purpose, and, therefore, we may expect that in the 
future European art will have great influence. 
The most enlightened prince of India in his day, 30 
years ago, told me, when he spoke of the incongruity 
of putting up corrugated iron verandahs against 
marble palaces, that he saw no objection to the use 
of European inventions of the kind, when they were 
cheap and useful. As regards architecture, Mr. 
Havell has not dwelt on the difficulties of adapting 
the indigenous styles to modern requirements which 
are for the common use of Indians and Europeans 
alike. Sir S. Jacob and others have successfully 
overcome some of these difficulties, but there is 
always the question of expense; thus, for example, 


most of the decorative ornament of the New General 


Hospital in Calcutta had to be omitted for want of 
money to carry it out. Everyone regretted it, but it 
could not be done. There is no time to dwell longer 
on architecture; but I might remark that there is 
no reason why Indian artists should not succeed in 
open competition as they can enter without giving 
their names. On the question of Indian handicrafts 
I am wholly in sympathy with Mr. Havell; but 
here, again, Indian patronage tends to support the 
foreign and machine-made article. I myself con- 
stantly urged the use of the beautiful chintzes of 
Sangair when I was living at Jeypore but without 
success. They were too durable and too good for 
modern use, because India, like Europe, now demands 
frequent change to suit the fashion of the day rather 
than perfection of design and capacity of long wear. 
I should like to see the complete banishment of 
_ aniline dyes from the East, and some other drastic 
measures of the kind, but I fear that such interference 
is beyond the region of practical politics. I hope 
that Mr. Havell’s wishes will be realised as regards 
handicrafts, and I think his paper is very valuable in 
once more awakening interest in Indian art, but I 
cannot agree with him in the view that the subject 
has been ignored in the past, and that Governments 
and individuals have not done their best to aid the 
cause of Indian art while it was possible to do so. 


Mr. ROBERT CHISHOLM writes :— 

I should like to add a few words to 
the remarks which I made at the discussion 
on Mr. Havell’s paper. Fine art in a pic- 
ttire, as I understand it, is not only an appeal to 
higher emotions, suggesting higher ideals than 
mere language can convey, but an appeal pre- 
sented in such a way as to combine executively the 
greatest number of truths, both literal and conven- 
tional, so that the discernment by the beholder of the 
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hidden thought, may be awakened, undisturbed by 
qualities widely different from the ordinary conven- 
tional methods of presenting such truths, such 
bad drawing, crude colouring, 
or obtrusive nothings which command attention; 
and the pictures exhibited by Mr. Havell, judged 
by such a standard, seem to me too low in execu- 
tive power to come within the category of fine 
art; on the other hand, it should be borne in 
mind that as art touches the infinite, there never can 
be a standard, because the standard is continually 
moving forward. No man did more for fine art than 
Ruskin in his day, yet it is difficult for the present 
generation to understand his opinion of Whistler’s 
work, or that the glorious Turners now on view in 
the Tate Gallery were seen by him and hidden! In 
some such way there may be qualities in the art 
exhibited by Mr. Havell not now understood by us, 
qualities more valuable than the lack of obvious art 
truths, which they undoubtedly do lack. Be this as it 
may, when a man has been specially selected by com- 
petent authority for the post of art teacher in India, 
and comes to the conclusion after twenty years ot 
earnest study in India itself that he can advance art 
better by adopting native methods of teaching draw- 
ing, his opinions should not be lightly set aside. I 
share Mr. Havell’s distrust of running art in India on 
purely commercial lines. Many of us who advocated 
an industrial side to Indian schools of art, regard this 
commercial departure from pure art merely as a 
vehicle for fostering and spreading generally a love of 
art for art itself, with the belief that nothing really 
good is ever lost. If (as might unfortunately 
happen) the arts in India temporarily suffered, 
we would find ample compensation if we could 
waken the masses to a |sense of art, and 
thoroughly awake, they would quickly recover 
and purify their own lost arts. I do not think 
we ever lost sight of the fact that commercialism is 
only a by-path leading to the desired goal, the raising 
of the intelligence of the masses. My semi-commer- 
cial system succeeded, because it had a fair trial. If 
Mr. Havell can afford to discard the objectionable 
by-path, his more direct system should command the 
respect of every one. It should at least receive 
broader treatment than it is likely to get at the hands 
of an Anglo-Indian committee. The point about 
which I have some misgivings, is the teaching. It 
would be most interesting to know how Mr. 
Havell reduced this art to a system, so that it 
could be intelligently imparted in regular stages of 
progress. As far as my experience guides me, I 


‘should trace the decline of Indian art industries to | 


altered conditions beyond control. The real art in- 
dustries of India we have not touched and fortunately 
cannot touch (we have at the rate of one school for 
every yO,000,000 of people), but there are industrial 
artists, individuals and groups, scattered throughout 
the country who have suffered and still suffer from 
these altered conditions. No one in these days 


wants bows and arrows, Damascened swords, em- 


ð 
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broidered saddles, silver howdahs, or jewelled jade 
drinking cups, and if the artists who can still make 
these things attempt (I must admit badly) to apply 
their beautiful arts to useful articles they are 
met with shrieks and howls from the sentimental 
crew of curio hunters, who never give a thought to 
the degradation they are imposing on these groups of 
artisans by compelling them to vie with each other in 
the cheap, and consequently bad and useless, articles 
possessing no standard of quality. It is difficult to 
understand the apathy of the Universities on the 
question of the fine arts. Morality is the only indi- 
cation of real progress, individually and collectively. 
In all countries this moral ideal has been taught as 


the basis of religious thought, but in India political — 


necessities have barred the use of this agent so 
powerful for good. One would have thought it ex- 
pedient in these circumstances to have fallen back on 
the next most powerful agent, the Fine Arts, ad- 
mitted by the practice of all nations to make for the 
greatest good all along the line of human progress, 
but to me in the sixties, as to Mr. Havell in the 
nineties, the Universities have turned a cold shoulder. 


EIGHTH ORDINARY MEETING. 


Wednesday, February 2, 1910; Professor 
SILVANUS P. THompson, D.Sc., F.R.S., in 
the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Beanland, Henry, Hazelwood, Stratford-on-Avon. 

Gnapp, George Cecil, Coniston, Fontenoy-road, 
Balham, S.W. 

Hill, Joseph Lawrence, B.A., Assoc.M.Inst.C.E., 
The Cleveland Bridge Company, Khartoum North, 
Soudan, Egypt. 

Reuben, Abraham, Municipal Surveyor, Municipal 
Offices, Karachi, India. 

Warrington, James N., 617 South Grand Avenue, 
Los Angeles, California, U.S.A. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Andrews, William S., M.Am.I.E.E., Schenectady, 
New York, U.S.A. 

Chatterjee, Pratul Chandra, Mouthdihi Colliery, 
Sitarampur, India. 

Cook, E. A. Parfitt, Marina House, Calabar, W. 
Africa, 

Craven, Robert H., Sestri Levante, Italy. 

Cresswell, Herbert Augustine, 
Geraldton, Western Australia. 

Douglas, Major Montagu William, Deputy-Com- 
missioner, Lyallpur, Punjab, India. 

Gardiner, Henry John, 10, Powell-street, Vancouver, 
British Columbia. 
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Holden, James Clement, 
Montreal, Canada. . 

Howarth, F., High-street, Towyn S.O., Merioneth. 

James, Robert Denley, Earls Croome, Durban, 
Natal, South Africa. 

Jewson, Herbert, Norwich-road, East Dereham, 
Norfolk. 

Johnson, Kendall W., 34, Norfolk-street, 
W.C. 

Kennedy, James Benson, Inverness-house, Por- 

: chester-terrace, Hyde-park, W. 


377, Mountain - street, 


Strand, 


Lutfuddin, H.E. the Nawab Mohamed, Khan Baha- 


dur, Hyderabad, Deccan, India. 

Marks, Sam, P.O. Box 379, Pretoria, Transvaal, 
South Africa. 

Obear, G. B., Brown University, 
Rhode Island, U.S.A. 

Oung, Terence Zetland, Ingabu, Henzada District, 
Lower Burma. | 

Phillips, Walter, 112, Burnt Ash Hill, Lee, S.E. 

Robarts, Herbert P., B.Sc., Assoc.M.Inst.C.E., 
Oficina Curico, Pampa Central, Antofagasta, 
Chili, South America. 

Towle, Professor William Mason, 27, Main-street, 
Potsdam, New York, U.S.A. 

Tyler, Hector Granville Sutherland, I. C. S., Shah- 
jahanpur, U.P., India. 

von Isacovics, Alois; Synfleur Scientific Laboratories, 
Monticello, New York, U.S.A. 

Woodthorpe, John William, F.C.A., 12, Palmeira- 
avenue, Westcliff-on-Sea, and Leadenhall-build- 
ings, E.C. 

Zan, Maung Aung, 
Myaungmya, Burma. 


Providence, 


K.S.M., District Judge, 
The paper read was— 


AN IMPROVED METHOD OF ELECTRO- 
PLATING. 


By AUGUSTUS ROSENBERG. 


The paper which I have the pleasure of sub- 
mitting to you this evening, deals with a novel 
process whereby metals of all kinds may, with 
the greatest ease, and without the exercise of 
any skill, be coated with any other metal 
with strongly adherent deposits of substantial 
thickness, in a negligible period of time, and 
at a minimum expense, thus affording any un- 
skilled person means whereby he (or she) may 
coat, for example, with nickel, silver, tin, and 
other metals, with no more exertion than that 
expended in the use of polishing powders. It, 
therefore, may not inappropriately be termed 


a domestic electro-plating process. 


Before describing my new process, it will 
be desirable to refer to the process of coating 
metals as heretofore practised, and not only to 
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consider the historic development of the art, 
‘but to examine it from the chemical and 
electro-chemical standpoint, and to compare 
= results with-those attained by my process. 

The art of coating an article made of a base 
‘metal, such as copper and its alloys, zinc, 
‘iron, or tin, with a metal of higher’ grade, 
with the object of enhancing the appearance 
' of the article, or of rendering it capable of 
‘resisting the attack of corrosive agents in the 
‘atmosphere, such as acids, gases, &c., has long 
‘been practised. 
= The ancient goldsmiths went so far as to 
coat one noble metal with another. Cellini and 
Theophilus in their writings refer to the pre- 
paration of ‘‘colori per colorire clave sara 
dorato,” and give a large number of formulz 
-for coating various metals. The art was also 
practised in Egypt, gilded statues and bronzes 
having been discovered in tombs in that 
country which were in existence long before 
‘the Christian era. 

Both Pliny and Vitruvius refer to gilding 
“processes effected by amalgamation of the 
metals to be deposited, and long before 
-electro-deposition was carried out it was 
well known that many metals could be de- 
“posited upon other metals from their solutions 
‘by simple immersion. | | 

Zosimus, the Greek historian in the fifth 
-century A.D., appears to have been the first to 
“mention the fact that the deposition of metals 
-could be effected in this manner, as. for ex- 
‘ample, that a piece of iron would be coated 
with copper if it were placed in a cupreous 
solution, while Paracelsus, who lived in the 
' earlier part of the sixteenth century, succeeded 
"in coating copper and iron with silver by simple 
immersion in a silver solution, ascribing the 
‘apparent change of iron into copper, when 
-dipped into the blue waters of Schmollnitz, in 
Hungary, to an actual transmutation of metals. 
Some years later, Bernard de Dalbirry also 
‘described a similar method, and Stisser, a 
Professor of Chemistry at the University of 
Helmstadt, as late as 1690, believed that by 
this process iron was changed into copper. 

Contact electricity was discovered by 
‘Galvani in 1788. Prior to that date there 
had been nothing like a scientific reduction of 
metals by electricity, and it was only in 1799 
‘that Volta afforded the proper explanation of 
-Galvani’s discovery. Two years later, Wolla- 
ston observed that ‘‘if a piece of silver in con- 
nection with a more positive metal, be put 
-into a solution of copper, the silver is coated 
over with copper, which coating will stand 
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This appears to be the 
first mention of contact-deposition. It was 


‘also known that articles of steel could be 


gilded by simple immersion in a dilute solution 


of chloride of gold. 


Coming now to modern times, everyone is 
familiar with the schoolboy feat which con- 
sists in producing the ever popular ‘lead 
tree’’ or ‘‘silver tree’’ with a solution of 
nitrate of silver and mercury, by suspending a 


‘piece of zinc attached to a copper wire in a 


solution of ‘sugar of lead, or in like manner 


‘coating the blade of his penknife with copper. 


Furthermore, it is known that the steel and 
iron tools which workmen use in copper mines 


are apt to become coated with a film of copper, 


due to contact with the water which percolates 
through the mines, and holds in solution sul- 


phate of copper derived from oxidation of the 


mineral sulphides of copper contained in the 
rocks. 
Dealing now with the subject from the scien- 


tific standpoint, it is to be observed that if a 
‘sheet of metal (copper, for example) be intro- 
“duced into a solution which contains kathions 


of a metal of slighter solution-pressure (say, a 


‘heated solution of potassium silver cyanide in ` 


water with an excess of potassium cyanide) the 
following reaction takes place :—The metal- 
ions (in this case silver-ions) are, by the osmotic 
pressure, reduced upon the copper sheet, and, 
as the osmotic pressure of the solution is 
thereby decreased, copper-ions are forced into 
the solution by the solution-pressure, while 
additional silver-ions are caused to separate 
upon the copper sheet. Hence, during the 
formation of the deposit, a solution of metal 
to be coated (copper in the case in question) 
takes place at the same time, the reaction, 
however, coming to a standstill when the 
sheet has been covered with a coating of 
silver, as this prevents further solution of 
copper in the electrolyte. 

Another explanation is that, by its immersion 
in the silver solution, the copper is negatively 
charged, positive silver-ions being (by reason of 
electric static attraction) attracted and reduced 
on the copper, or an exchange of molecules 
takes place. A deposit produced in this 
manner is generally known as a ‘‘ deposit by 
immersion,’’ or, when the electrolyte is highly 
heated, a ‘‘deposit by boiling.’ The same 
thing occurs when metallic objects are plated 
by applying, by means of a brush or by 
friction, an electrolyte through the medium 
of a paste or wetted powder which contains a 
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metal of slighter solution-pressure than that 
possessed by the metal of the object to be 
coated. In this case the silver paste or 
powder generally contains a cyanide, for 
which reason it has very serious drawbacks. 

Since the more electro-positive metals of the 
volta series possess a greater solution-pressure 
than those below them in the list, it may be 
briefly stated that electro-positive metals when 
immersed in suitable solutions of electro- 
negative metals reduce the latter, and under 
certain conditions become coated with them so 
that a coherent deposit is formed. 

If a copper sheet dipping in a potassium- 
silver cyanide be touched with an electro- 
positive metal (for instance a zinc bar rod, or 
sheet), the latter dipping also in the electro- 
lyte, an electric current is generated which 
deposits silver-ions on the copper sheet, while 
at the surface of the zinc rods zinc-ions are 
forced into the solution. 

However, even when the copper sheet has 
been covered with a coherent deposit of silver, 
the reduction of the latter goes on in so far as 
the silver, which is reduced upon the zinc, 
also prevents further migration of zinc-ions 
into the solution. 

The contact process, as above described, 
can, therefore, only be applied to a limited 
extent. On the one hand the formation of 
uniformly heavy deposits upon the metallic 
objects is excluded because, by reason of the 
greater current-densities appearing at the 
point of contact with the contact metal, a 
heavier reduction of metal takes place there 
than on the parts further removed from the 
point of contact, unless the position of the 
latter be frequently changed. On the other 
hand, the constant increase in the quantity of 
dissolved contact-metal in the electrolyte con- 
stitutes a drawback, and is the cause of the 
electrolytes, as a rule, giving out before their 
content of metal is exhausted. Finally, the 
reduction of metal upon the contact-metal is 
an undesirable feature. 

One of the many weak points in the primi- 
tive contact-process is the useless reduction of 
metals, which rapidly renders the bath poor in 
metal, necessitating frequent refreshing or 
regeneration, which, as a rule, cannot be 
readily effected. Hence the contact-process 
is in practice very uneconomical. It must be 
borne in mind that the formation of the deposit 
ceases as soon as reduction of metal upon the 
contact-body takes place, and this explains 
why there can be produced only very thin 
deposits, which fail to afford the necessary 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


February 4, 1910. 


protection against atmospheric influences, 
and which are not sufficiently resistant to 
mechanical attack. There are, however, many 
other disadvantages attendant on the use of 
the contact-process; for instance, working 
with almost boiling hot baths, and the conse- 
quent evolution of steam, which is injurious to 
the workmen and to the work-rooms. 

Briefly, the contact-process is suitable only 
for coating (or, more correctly speaking, 
colouring), objects with another metal, when 
solidity of the deposit is not called for. As 
just stated, no deposit of any appreciable 
thickness can be obtained by the contact pro- 
cess in consequence of the contact metal 
becoming quickly covered with a deposit. 
Aluminium, it is true, relinquishes the deposited 
metal in coherent laminz, the heavy evolution 
of hydrogen bringing about this result. But 
this shows how large are the quantities of 
metal which are deposited upon the aluminium, 
and that deposition by contact necessarily en- 
tails a waste of metallic salts which consider- 
ably increases the cost. Further, in order to 
use over again the same piece of aluminium 
which has served as contact body, it is neces- 
sary to remove the deposit from the aluminium 
body, employing for this purpose a mixture of 
nitric and sulphuric acids, so that, in addition 
to the loss of the metal, consumption of acids 
occasions a further expense. | 

Iron objects brassed or copperéd by the last- 
mentioned method possess a neat appearance, 
but soon commence to rust. For this reason 
objects so prepared cannot be put into com- 
petition with objects thickly brassed or coppered 
by means of an external source of current ; for, 
as already pointed out, reduction only goes on 
till the electro-positive metal has been provided 
with a coherent coating of the electro-negative | 
metal; so it is plain that such deposits can 
be only very thin and cannot be increased 
by continued action of the electrolyte, unless 
recourse be had to other means. Moreover, 
because of the thinness of the deposit the 
metals are not. protected against atmospheric 
influences; they may even be rendered more 
liable to oxidation. | 

As contact-metals, zinc and aluminium are 
chiefly used. In an acid solution, zinc is more 
active than aluminium. But aluminium when 
in an alkaline solution is more highly electro- 
positive than zinc, while it possesses the ad- 
vantage of not bringing into the electrolyte a 
metal reducible by the current. 

Before electro-depositing a metal, it is in 
general experience necessary that the article 
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upon which the deposit is to be produced, 
should be submitted to a cleansing operation, 
as the presence of the slightest impurity, such 
as grease or oxide, is sufficient to prevent the 
adherence of the two metals. This cleansing 
Operation varies with the metals operated 
upon. Inthe case of objects made of copper 
or its alloys, this operation is the most com- 
plicated, and calls for the greatest care. But 
in the case of other metals, such as silver, 
lead, iron, tin, &c., the cleansing is partly 
mechanical and partly chemical, and the de- 
position of metals upon them is generally 
more difficult and not so firm. 

Now, in view of the fact that the above de- 
scribed processés can only be carried out by 
persons who have been specially trained, I 
some years ago set myself the task of en- 
deavouring to devise a process which should 
enable any one without any technical training 
or scientific knowledge (in fact any person of 
ordinary intelligence, or even a child) to pro- 
duce an electrolytic deposit. The task was 
no light one, for the reason that to attain 


success it was absolutely necessary that (1) 


no heating or baths, no cyanide, mercury, or 
other poisonous ingredients should be em- 
ployed, and (2) that the use of a multiplicity 
of powders or liquids should not be required. 
Furthermore, it was necessary that the process 
should be quick in its action, produce a thick, 
coherent, and bright deposit, require no after 
treatment, and contain no free acids or other 
injurious ingredients likely to injure the person 
or clothes, or stain the hands. Lastly, it was 
necessary that the objects to be coated should 
not require to be chemically cleaned, that in 
the case of iron or steel the objects should not 
require to be previously coppered, and, above 
all, that the method should be so cheap as to 
be within the reach of all. 

I first commenced operations in the year 
1900, and soon realised that the task I had 
set myself was beset with difficulties, the 
elucidation of which called for numerous ex- 
periments. As a consequence, it was only 
towards the latter part of the year 1902 that I 
found myself on the right track (and even then 
the results I obtained were not wholly satis- 
factory), so that the close of the year 1903 had 
arrived before I could congratulate myself on 
the fact that my work was beginning to show 
practical results. Even at this time I was 
unable to attain the success with cobalt and 
nickel that I had achieved with the other 
metals. In fact it was only in 1905 that I 
was able to deposit all those metals which are 
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generally deposited, including nickel, as well 
as various alloys, in such a way as to fulfil all 
the conditions I had laid down for myself in 
1900. It would occupy too much time to 
enumerate the different experiments I was 
obliged to carry out, but I should like to 
refer to one interesting discovery ‘which I 
made during my work, and of which I make 
great use in the processes I am about to 
describe. I found it is not necessary to 
use a salt of the metal to be deposited, but 
that in certain cases the metal itself in its 
elementary form could be used. By the ele- 
mentary form I mean either the pure uncom- 
bined element, or the commercial (oxidised) 
form. In a process of this kind the possibility 
of thus making use of the element itself, I be- 
lieve to be entirely new; salts of the metal to 
be deposited appear to have been exclusively 
employed hitherto. Nevertheless, in some 
cases I find it preferable either to employ 
only a salt of the metal to be deposited, or. 
both the metal and its salt. . 

The new method consists in the use of a 
mixture of pulverulent materials, to which I 
have given the trade name of “ Galvanit,’’ 
and the deposition process involves in each 
case but a single operation, consisting in the 
application of a powder by means of a rag or 
brush and rubbing the object to be coated, in 
the presence of moisture. No preliminary 
chemical treatment is required such as dip- 
ping in caustic alkalies or pickling in strong 
acids. Provided the objects are reasonably 
clean and bright, they can be plated without 
such preliminary treatment. For in the rub-" 
bing with a rag or brush, concurrently with 
the deposition process, there is brought about 
a cleansing and polishing of the surface of the 
newly-produced metallic deposit. 

For deposition of each particular metal, 
there is required a corresponding powder 
containing the appropriate ingredients. Zinc, 
cadmium, nickel, cobalt, tin, silver, antimony, 
bismuth, gold, platinum, in fact all metals 
generally deposited by the “ battery ” process, 
can be deposited from powders by the Galvanit 
process. Further than this, alloys such as 
brass, gun-metal, German silver, cadmium- 
silver and a number of others can be similarly 
deposited. Speaking generally, a powder con- 
taining any given metal can be used to deposit 
that metal on objects of any metal whatever, 
even if the metal to be plated is identical with 
that contained in the mixture, e.g zinc upon 
zinc, silver upon silver, &c. This was im- 
possible under the old contact-process. The 
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mixtures employed invariably comprise, first» 
some form (whether elementary or combined) 
of the metal to be deposited ; secondly, an 
electro-positive metal, in the uncombined form; 
and thirdly, a substance which is capable of 
producing ‘an aqueous.electrolyte when brought 
into contact with moisture. 

With regard to the electro-positive metal to 
be employed, magnesium is the most electro- 
positive metal which it is practicable to use ; 
and it is of general application. In some 
cases, however, a less electro-positive metal 
such as aluminium, zinc, or cadmium works 
well enough. The choice of the electro-positive 
metal which is to serve as the anode depends 
both upon the metal to be deposited, and also 
upon the nature of the receiving surface or 
cathode to be coated. Thus, zinc can be 
used for depositing nickel on iron or steel, but 
not for depositing nickel upon copper or brass ; 
whereas, on the other hand, magnesium will 
work well in both cases. If the metal to be 
deposited is present in the form of a salt, this 
salt, in conjunction with the moisture, serves 
as the electrolyte. Therefore, two ingredients 
will theoretically be required, the salt and the 
electro-positive metal; but in practice we find 
that by mixing a salt, say tin chloride, with an 
electro-positive element, such as zinc or mag- 


nesium, a violent reaction takes place, evolv- 


ing great heat, and the mixture is spoiled for 
practical purposes. Even if'this reaction did 
not take place the deposition would be too 
rapid, and the coating would be uneven and of 
a bad colour, or, as they say in the trade, 
‘burnt on.” Therefore, I find it advantageous 
to add to the mixture certain substances which 
are relatively inert, such as chalk, soapstone 
(talcum), kieselguhr, boracic acid, dextrine, 
&c. These substances act first as a diluent, 
and secondly as a polishing medium; and as 
the materials employed possess an inherent 
tendency to react upon one another, these sub- 
stances act as a coating and prevent premature 
action. 

It was whilst experimenting to overcome this 
difficulty of premature action, that I found that 
it is not necessary to use a salt of the metal to 
be deposited, but that the metal itself can be 
used instead. The reaction involved is, that if 
the metal be originally present as a salt, then 
the electro-positive metal simply displaces it, 
so that it becomes deposited upon the object 
forming the cathode. If, on the other hand, 
the metal be originally present in the elemen- 
tary form, then it first becomes transformed 
into a salt of the metal, and is thereafter dis- 
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placed and deposited on the cathode. In this 
case it is only theoretically necessary to make 
a mixture of the following ingredients :—(1} 
The metal to be deposited in its elementary 
state ; (2) a salt, preferably a salt of ammonia ;. 
and (3) the electro-positive-metal. But here 
again we meet the same difficulty as in the 
mixture previously mentioned. It is essential to- 
keep the mixture dry, and to prevent the salt 
acting on the electro-positive metal. 

I will now give an example of a practical. 
mixture containing the metal to be deposited. 
in a metallic state instead ofa salt, say, for 
example, such a highly electropositive metal as- 
zinc :— | 

ZINC FORMULA. 
Zinc caveceeeseveeses 15 parts by weight. 


Ammonium sulphate.. 5 ;, 9 
Magnesium .......... I part 3 
Chalk ........ se... IO parts 4, 
Soapstone s.s.s.. 275 55 3 


The ordinary zinc dust of commerce is quite- 
good enough for our purpose, notwithstanding 

the considerable proportion of oxide and other 
impurities which it contains. If we wish to- 
deposit some other metal instead of zinc, say 

cadmium, we simply substitute in the mixture 

metallic cadmium in place of the zinc. The 

talc serves the purpose of preventing the 

mixture from absorbing moisture, either when 

stored or when exposed to the action of the 
atmosphere for very long periods of time. The 

chalk in the above formula is useful. as a. 
diluent or filling, and as a polishing agent. 
It is, moreover, useful as a source of alkalinity. 

I have found that the same considerations. 

which, in wet processes, render acid baths- 

preferable for some cases, and alkaline baths | 
for other cases, are to some extent applicable 

to the Galvanit process; and, accordingly, I- 
sometimes find it desirable to add acid or 

alkaline ingredients, as the case may be, so- 
that the compositions may have either an 

acid or alkaline re-action in the presence of 

moisture. A point which should be mentioned 

here is that the nature of the electrolyte modi- 

fies the colour of the metal coating deposited ; 

for the colour of the deposit may be caused to 

vary from a dull blackish tinge to a bright. 
white lustre, according as the electrolyte em- 

ployed varies from alkaline to acidic. 

As acid ingredients I would instance pow- 
dered organic acids or boracic acid, and as- 
an alkaline ingredient dehydrated sodiumecar-_ 
bonate. The ingredients which are to be- 
intimately mixed together form the constituents- 
which are essential so far as the actual deposi- 
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tion process is concerned, and which may, 
therefore, be termed “ essential active in- 
gredients.”’ 

Briefly stated, the new deao process 
depends upọn a principle which I may call 
self-excitation, z.e., upon the reaction which 
immediately ensues between one ingredient 
(the electro-positive metal) and the other in- 
gredient (the metallic salt) so soon as. the 
addition of moisture to the mixture converts 
the latter into an electrolyte. In this reaction 
the electro-positive metal constitutes the anode, 
and the object treated the cathode; and as 
Galvanit contains a quantity of finely-powdered 
electro-positive metal, it makes innumerable 
contacts with the cathode surface, and acts as 
sO many minute anodes. These innumerable 
minute anodes gradually dissolve, and in dis- 
solving set’up in the liquid little local circula- 
tions of electric currents. The circuits are so 
excessively small, so exceedingly near to- 
gether, and so numerous that they cannot be 
separately observed, and the surface of the 
metal becomes the seat of innumerable con- 
comitant voltaic and electrolytic actions. Thus 
the potential or stored-up energy of the ele- 
mentary substances in the powder is converted 
into electric current, and as these currents 
leave the liquid they throw down from the 
metallic salt in solution a thick film on the 
cathode, and it becomes plated over with a 
deposit, 

A probable Sesinuation of the formation of 
the metallic deposit is that the water is de- 
composed, the salts in contact with the cath- 
ode are reduced to the metallic state by the 
nascent hydrogen, and the acid thus formed is 
prevented from corroding the deposited metal, 
both by the motion applied and by being im- 
mediately removed into the mass of the liquid 
by diffusion. 

In order to make clear the particulars where- 
in lies the difference between my contact- 
process and previous contact-processes, it is 
desirable briefly to compare certain features of 
the present process with those characterising 
prior processes. In previous contact-processes 
there always existed a great resistance, as is 
found when bringing two metals into contact 
at their upper ends, either by means of a wire 
or otherwise, and immersing their lower ends 
in the liquid, or by allowing the metals to 
touch each other in the solution. Under 
these circumstances a current passes from the 
positive metal, through the liquid, into the 
negative metal, producing electrolysis ; the 
current returning by the external circuit. 
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The positive metal also acts simultaneously 
by simple immersion - process. This can- 
trivance also enables the negative metal to 
receive an electrolytic deposit in a liquid which: 
it does not decompose by ‘‘ simple immersion,’” 
because the second metal offers a second path 
of return for the re-entering current. The 
facility with which a liquid can be decomposed 
is influenced by the length of the liquid portion 
of the circuit, for this is the part in which the 
greatest resistance exists to the passage of the 
current. This has been shown by Glad:tone 
and Tribe, who decomposed water by immers- 
ing in it a zinc plate previously coated with a 
loose deposit of spongy copper; whereas two 
plates:of those metals connected tagether and 
immersed at a short distance fromi each other 
in the liquid would not decompose it. They 
have thus shown that the dissociation of a 
binary compound may take place at infinitesi- 
mally short distances when it would not take 
place where the layer of liquid is enough to 
offer resistance to the current. (‘‘ Proceedings. 
of the Royal Society,’’ Vol. XX., p. 219.) My 
new-contact method works on the principle: 
thus discovered by Gladstone and Tribe. Im 
my process, as in their experiments, the resist- 
ance is greatly diminished, and therefore the 
strength of the current is increased by making 
the lengths of paths in the circuit indefinitely 
small. They also observed that a copper- 
zinc couple separated zinc from an aqueous 
solution of zinc sulphate. (‘‘ Journal of Chemi- 
cal Society,’’ Second Series, Vol. X1., p. 453). 
The decomposability of liquid electrolyte is 
generally increased by heat, and I found this 
also to be the case with Galvanit. Although 
a rise in temperature is not necessary to the 
successful use of Galvanit, in some cases a 
quicker and thicker deposit of metal can be 
obtained with the aid of heat. To accomplish 
this we have three methods at our disposal :— 

1. To heat the article before applying 
‘¢ Galvanit ” ; 

2. To select the ingredients of our mixture 
so that while they are decomposing they evolve 
sensible heat ; 

3. To use magnesium as the electro-positive 
ingredient. 

To illustrate these last two methods, I will 
instance a powder for deposition of nickel, 
consisting of the two ingredients theoretically 
necessary, viz., the electro-positive metal and 
a salt of nickel. The formula is: Nickel am- 
monium sulphate, 20 parts by weight; mag- 
nesium powder, 2 parts by weight. When a. 
moist rag is dipped in this powder and rubbed. 
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upon a cathode, say a copper penny, simul- 
taneously with the deposition, considerable 
heat ‘is evolved, so that the cathode be- 
comes quite warm. Incidentally, I may 
draw your attention to the way in which 
this.very pretty experiment, although so simple 
and performed without the aid of any appa- 
ratus, illustrates a whole series of chemical 
changes ; changes which can easily be demon- 
strated by the exercise of every one of our five 
senses, Viz. : 

(a.) Ammoni is liberated by the decompo- 
sition of the sdli—detected by the smell. 

(b.) Heat is generated—detected by touch. 

(c.) Hydrogen is generated, causing bubbles 
of hydrogen to fizz—detected by hearing. 
_ (@.) The cathode changes colour owing. to 
the deposition of nickel, and the gas bubbles 
generated can be also seen—detected by sight. 

(e.) The residual liquid contains magnesium 
sulphate—Epsomi salts; as may be detected 
by taste. (I would edeoeet that you get some 
one else to exercise this last sense. D 
interesting one eaneraliy, is m tg eng useful 
in practically demonstrating many properties 
claimed for Galvanit. As previously mentioned, 
a cleansing takes place concurrently with the 
deposition of metal, and this cleansing i is not 
only mechanical but chemical. In this ex- 
periment, the ammonia liberated, being in.a 


nascent state and in conjunction with the 


moisture present, immediately acts upon the 
surface treated. Similarly the radical sulphion 
(SOx) performs the same office in the case of 
other impurities such as oxides. Thus these 
mixtures exercise a strong detergent action, 
which goes on concurrently with the deposition 
of the metal. 

When plating in the known manner by 
means of an external source of current, it is 
necessary to keep the electrolyte in motion, 
to ensure uniformity in composition when a 
good deposit is required. This is effected by 
frequently stirring, by means of mechanical 
agitation, or by constantly blowing air into 
the solution, the motion in any case being 
sufficiently vigorous to ensure thorough mixture 
of the solution. Silver and some other metals 
require movement to be imparted to the objects 
upon which the deposit is being made. In 
some cases a burnisher travels over the de- 
posited metal, as in the Elmore process for 
making copper tubes electrolytically, the bur- 
nisher constantly traversing the Jength of the 
tube backwards and forwards as it slowly 
rotates in the bath, so that the metal is con- 
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tinually consolidated, compressed, and bright- 
ened as it becomes deposited, and thus yields 
a deposit possessing in a high degree both 
density and solidity. 

The advantages obtained by agitation -of 
the electrolyte and the moving of the cathode, 
are equally well accomplished by the simple 
motion and rubbing in the Galvanit process. 

I would remark here that the Galvanit 
powders can be used to deposit their respective 
metals on aluminium surfaces. Knowing the 
difficulties experienced when trying to deposit 
a metal on aluminium by means of an external 
source of current, this was an interesting and 
unexpected result. Another advantage to be 
noted in this Galvanit process, and one 
which is of great importance, is the de- 
polarisation of the cathode. The hydrogen 
film which tends to form on the surface is 
prevented from doing so by the friction 
employed. i 

I have préviously mentioned that one of the 
chief difficulties which presented itself arose 
from the fact that one of the ingredients which 
must necessarily be employed is an electro- 
positive metal. The ingredients inthe mixture 
therefore possess an inherent tendency to react 
upon one another, with the result that, in the 
absence of special precautions, premature de- 
composition of these materials ensues if certain 
of them are allowed to come in contact with 
one another at any time. Such decomposition 
would be caused by the presence of moisture, 
but it can in some cases be overcome by 
avoiding the use of hygroscopic materials. 
Since, however, in the majority of cases it 
is not practicable to dispense with the use 
of these hygroscopic materials, as I have re- 
marked before, one method of keeping the active 
ingredients normally dry, is by introducing an 
inert substance such as talc. But I have 
found another method to work admirably, viz., 
providing a special protection for the electro- 
positive metal apart from the other ingredients. 
This is accomplished by providing it with a 
protective coating of an inert substance such 
as paraffin, resin or the like. The modus 
operand: is as follows :—The electro-positive 
metal in its state of fine powder, is immersed 
for a short time in a solvent containing the 
protective coating in solution. The metal is 
then withdrawn, and the solvent allowed to 
evaporate. By this or other suitable means 
there is deposited upon the particles of the 
electro-positive metal a coating which serves 
to protect it both against atmospheric influ- 
ences, and also against premature chemical 
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reaction with the other ingredients with which 
it is to be brought into contact. Nevertheless 


this céating. in no wise affésts’.the .efficiency’ 


of the mixture, since it is immediately removed 
by the friction employed in the deposition 
operation, and. consequently; does not inhibit 
or interfere with the chemical reactions which 
take place during that operation. 

More than any other metal, perhaps, nickel 
requires the utmost care, in order to obtain 
an adhesive deposit. Nickel coatings are 
specially liable to flake off unless exception- 
ally well deposited. Even the thinnest films 
will part from the surfaces which are not 
chemically cleaned, and this peeling necessi- 
tates the stripping of the remainder, of the 


deposit, and thé commencement of’ ‘the “work: 


de novo. The objects to be nickelled must 
not be, touched with the hands during the 
process of plating, or, indeed, until finished, 
as the coating, in an unfinished condition, is 
peculiarly susceptible to grease markings, and 
the stain will inevitably show after drying. 
Care is most largely needed in the re- -nickelling 
of old work, for it is found that the metal can- 
not be induced to give a deposit which is in 
any degree adherent to an old surface of 
nickel. 

In nickelling by the Galvanit process we 
meet with none of these difficulties. It has 
also been found that Galvanit can be used 
to re-deposit nickel upon the:worn portions of 
a previously nickel-plated surface. 

Among the many applications of nickel 
Galvanit, its use to coat the soft. copper 
or type-meta] printing surfaces is of special 
value. A thin film of nickel, so thin that the 
quality of the printing surface is not affected, 
will increase the hardness, and, consequently, 
the life of the plate enormously; a nickel- 
coated copper-plate will give about four times 
as many impressions as one coated even in the 
usual way withiron. The printer is enabled, by 
the use of the Galvanit nickel powder, to nickel 
face electrotype printing blocks (both line 
blocks and half tone) in a very few minutes, 
with a film of nickel; special advantage also 
attaches to its use as it enables copper blocks 
to be used with a red pigment (vermilion) 
which cannot be done without such protection 
because the unprotected copper decomposes 
the mercury sulphide, which is the basis of the 
pigment, and thus destroys its colour, while 
at the same time the copper tends to become 
brittle by the absorption of the reduced 
mercury. 

The Galvanit tin powder is of special use to 
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re-tin cooking utensils, as any‘domestic servant 
can accomplish | this without any more exer- 
tion than is required to scour the vessel in the 
usual way. 

By the Galvanit process, several metals can 
be deposited one on top of the other, z.e., silver 
on nickel, tin on top of the nickel, copper on 
top of the tin, &c., without stripping the- 
object of the previously deposited metal. 

Hitherto Galvanit has been considered solely 
as an electro-plating medium. I would now like: 
to draw attentiontoits valueasa polishing agent.. 
Since the usual method of polishing plated 
surfaces is by the use of abrasive or corrosive 
preparations, the plating on the articles. 
polished inevitably becomes thinner with each 
application, finally wearing off altogether. 
On the contrary, by the use of Galvanit, 


. simultaneously. with the polishing,of the plated 


sutfacé the new metal is deposited, which 
theoretically and actually increases its thick- 
ress and greatly prolongs its life. | 

By the courtesy of the Galvanit Manu- 
facturing Company, who are producing ‘ Gal- 
vanit Powders ’’ commercially, I am enabled to. 
show you specimens of work executed by the 
Galvanit process. They have deputed one of 
their representatives to demonstrate the work- 
ing of the process. I am able to say that this. 
is the first occasion on which this new method 
has been publicly exhibited. 


DISCUSSION. 


The CHAIRMAN (Professor Silvanus P. Thompson), 
in opening the discussion, said he did not propose to 
deal with the theory of the subject, such as osmotic 
pressures or ionisation, because the interesting point 
was whether the process was of the practical character 
claimed, whether it was a real process of electro-depo- 
sition, and not a mere process of mechanical exchange. 
On the last point he had not the shadow of a doubt. 
The aim which the author set before him was to pro- 
duce a contact process which should be a real electro- 
deposition process that could be carried out by the 
simplest of means, without employing either a 
poisonous ingredient, such as cyanide, or a deleterious 
ingredient such as mercury. The old trick of appa- 
rently polishing an article with a mercury compound, 
and making it look bright because of the mercury 
placed upon the surface, was well-known, and also 
the disastrous consequences which followed. In the 
author’s invention everything of that kind had been 
avoided ; there was no cyanide, mercury, or salt of 
mercury. As he understood it, the author had 
rationalised the old contact process, in which an 
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electro-positive material, such as zinc, was used in the 
' torm of a strip, a wire, or chips, and put in contact 
‘ with the object on which the deposit was to be made 
into a bath. He had looked up the literature on the 
‘subject of contact processes and immersion processes 
of silver-plating. The English treatises on electro- 
plating said very little about them, because such pro- 
_ cesses were in extremely small use. It was true that 
cast-iron objects were often covered with a skin of 
copper by careful immersion, or by a better skin of 
“copper by being immersed with a piece of sheet zinc 
wound round or in contact. The authorities which 
dealt with such processes, he had found, were mainly 
Continental. Wilh. Pfanhauser, of Vienna, in his 
| ‘treatise, ‘ Das Galvanisiren von Metallen,’ men- 
“tioned gilding by the use of a contact with a piece 
of zinc’ held ‘against the material, and put down 
into the gilding solution; and he also mentioned 
silvering by contact with a piece of zinc or wire of 
zinc wound about the object, and dipped into the 
bath containing the silver solution. Friedrich Hart- 
. mann, in his ‘‘ Das Verzinken, Vernickeln, &c., 
von Metallen,’’. mentioned processes for depositing 
tin and silver by contact in the same way, by using a 
_ Strip or wire of zinc and dipping the whole thing into 
the bath. Georg Seelhorst, of Vienna, in his treatise 
‘on ‘‘ Galvanoplastik,”’ referred to a contact process 
for tinning ‘the inside of saucepans by dipping the 
whole saucepan into a bath of tinning solution, and 
"using an anode of zinc brought into contact with the 
_ metal in the bath. Three other treatises were 
the ‘ Handbuch der Galvanoplastik,” by Konrad 
Taucher ; ‘“ Die Galvanoplastik,’? by Julius Weiss ; 
and ‘‘La Galvanoplastik,” by Emile Bouant, in 
the last of which nickelling by contact in a 
nickel bath with a strip of tin, and Weil’s pro- 
cess for coppering cast-iron with zinc as the contact 
material, were all employed. He had been quite wn- 
able, however. to find any statement of any prior use 
of electro-positive material in ‘the way in which the 
author used it, namely, as a powder intimately mixed 
with the powdered electrolyte, or powdered salt 
which’ formed an electrolyte as soon as moisture 
was applied to it. The author had given two or 
three samples of the constituents of his powders. 
for instance, if one required to deposit silver, a 
salt of silver must be used; and in the case of nickel, 
a salt of nickel as a dry powder. An electro-positive 
‘metal such as zinc was also employed, not in the form 
of a strip or wire, but asa powder. He thought it 
might be gathered from the ‘paper that zinc was 
a metal not commonly used by the author in his 
‘powders. Powdered magnesium, a substance never 
mentioned in the old treatises, appeared to be a better 
material, and a more active electro-positive ingredient 
for throwing down the metal out of the solution that 
was formed by the powder. In addition to this 
there were certain other agents such as kieselguhr, 
or lime, or talc, which acted in the double function 
of diluting or making slower the chemical processes, 
and of serving also as a polishing agent. When the 
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author, some time before Christmas, 


scribed to deposit nickel. 


` thrown down. 


dangers of getting bad deposits. 


them for him. 


shining, white one, but that did not matter. 
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brought. the 
process to his notice and asked him to try it in his 


laboratory, he confessed he was profoundly sceptical, 


especially when he dared to use the word nickel. 
He had had the nickel-plating process in practice in 


‘the laboratories in the Technical College, Fins- 


bury, ‘under his charge for about 24 years, and 
Mr. Rousseau, the instructor in charge of that 


: department, had been doing nickel-plating along with 
_other processes all those years; and he, therefore, 


knew at first hand from daily contact with the labora- 
tory and its work the difficulties of successful nickel- 
plating. He knew how bad the deposit of nickel 
might be, even in experienced hands, unless proper 
precautions were observed. When the author, there- 
fore, mentioned nickel-plating he (the Chairman) said 
it was impossible by any such process as that de- 
The proof, however, was 
in the success with which it was done. Nickel could 
be deposited on a penny piece in a very short time. 
It required no pickling beforehand, no dipping into 
acid, and no cleaning off with a scratch brush. Some 
of the prépared nickel powder, containing, he sup- 


posed, magnesium powder or zinc powder, salt of 


nickel and some talc, was taken and rubbed with 


_a wet rag on a dirty penny, and’a real electrolytic 


film of nickel was deposited, because every little par- 
ticle of zinc or magnesium acted as the zinc of a 
battery. Instead of having a separate battery, there 
were a thousand, or tens of thousands, or perhaps one 
hundred thousand little batteries at work, each on 
a different spot of the surface, and all being rubbed 
round, so that every spot of the surface was in tum 
acted upon; and in that little microscopic atomic 
battery deposition was going on, and a real film being 
When the author was challenged in 
the way that he had described, and immediately pro- 
ceeded to deposit nickel, he (the Chairman) was not 
satisfied with the first or second demonstration, 
because, he knew the dfficulties of nickel and the 
In order to 
carry the experiment a little further he gave 
the author certain process blocks, both line blocks 
and half-tone blocks, that had actually been 
used and printed from, and asked him to nickel 
It was true that in the case of 
the half-tone block the nickel was not a bright, 
The 
important point in the process of nickelling 
a block was to obtain a good hard deposit of 
nickel which would protect the block from the 
action of, for instance, vermilion, and so harden 
its surface that for ordinary printing it would 
not wear as a copper surface did. Although the 
colour in that particular case was not satisfac- 
tory the function was perfectly satisfied; and the 
process was carried out before his eyes by simply 
brushing the nickel powder on with a wet tooth- 
brush. He mentioned those instances because he 
was profoundly sceptical in the first example when 
this extremely simple process was brought to his 
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notice. Having been shown that the process worked 
practically and actually made a deposit, he carried out 


further experiments with the powders left with him on 


carefully prepared pieces of metal,. which were 
weighed on a chemical balance, to the tenth part 


of a milligramme, both before the process and after- 


wards, in order that he might be quite sure that an 
actual weight of metal was deposited, and that it was 
not robbing Peter to pay Paul, as was the case 
when a steel knife was dipped into a solution of 


sulphate of copper for the purpose of making the 


knife look like copper. For in that case some of the 
steel of the knife was lost in order to bring down the 
deposit on the copper. He had been afraid the process 
might be defective from that point of view, and that 
it would dissolve as much metal from below as it de- 
posited above. But the weighing in the chemical 


balance very soon put an end to the source of suspicion, 


because he found that in depositing cadmium, zinc, 
tin, silver, and nickel, the deposits were such that they 
could be weighed, and it was possible to find out 
exactly how much had been laid down per square 
inch by the rubbing that had ensued. As he had not 
read through the paper critically he could not com- 
mit himself to endorsing every statement made in it, 
although he had met with nothing that he would 
seriously wish to query; but he could say from first- 
hand knowledge that the process did work. By the 
simple.process of rubbing on powders with wet rags 
or brushes upon a metal surface real electrelytic films 
were laid down. The powders were also apparently 
so prepared that they could be left exposed for days 
to the air and not seridusly deteriorate. It was prema- 
ture, of course, to say they would not deteriorate in 
the course of months or years, but so far as present 


appearances went they were permanent in the ordinary © 


atmosphere of a room in London. 


Dr. H. Borns said the author had given no infor- 
mation as to the thickness of the deposit which could 
be produced by adopting his process, nor whether it 
was durable, and he thought it would be of interest 
if information was forthcoming on those points. For 
instance, in the specimen handed round, in which a 
tube of steel was coated with cadmium, he could hardly 


distinguish the cadmium from the other part of the ~ 


tube. What was the thickness of such a deposit ; how 
long would it last ; and would it stand the influence 
of the atmosphere? No reference had also been 
made to the behaviour of the deposits under me- 
chanical strains. | 


Dr. F. MOLLWO PERKIN thought the chief point 
ef consideration was the cost of the process, about 
which nothing was said in the paper. Magnesium 
was notoriously by no means a cheap metal, and he 
was afraid the cost of magnesium in powder would 
be considerably higher than the cost of electric de- 
position. The greater the amount of powder used 
the greater the expense, especially if the powder was 


used, as it was intended to be used, by the average / 
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person who had no scientific knowledge. The further 
question arose as to whether it would be safe to put. : 
such.powders into the hands of unpractical persons, 
like cooks, for:the purpose of tinning the insides of 
saucepans, One of the most interesting features. 
connected with the invention was that if part . 
of the plating wore off a silver-plated spoon 
it would not be necessary in the future to send: 
the spoon to the plater, but the worn part could be 
rubbed with some of the author’s powder, and the- 
spoon would be properly plated again. In that in- 
stance, the question of the thickness of the plating 
did not very much apply, because even if the deposit 
was very thin, and quickly wore off, a fresh deposition. ' 
could easily be made. He presumed in the case 
of the printing block, to which the Chairman had re-- 
ferred, that it was used afterwards in order to show 
that it gave as good an impression as before the 
nickel was plated upon it, a very important matter,. 
particular in connection with half-tone blocks. 


Mr. H. N. Eris inquired whether aluminium pow- 
der could be used as well as magnesium powder, the- 
former powder being much easier to obtain in a fine- 
state, and it was already coated with a film of paraffin: 
wax, which magnesium, in some cases, had to be- 
covered with. He thought it would be interesting it the-. 
Chairman would state the deposits which he weighed,. 
because, when replacing one metal with another, it 
was frequently possible to get a gain in weight. For 
instance, in depositing silver on copper a gainin weigh 
was obtained. , 


Mr. J. E. GREVILLE PARRITT thought it would. 
be valuable if data could be given of the weights. 
actually deposited in the experiments which had been. 
made. In reply to Dr. Borns’s criticism, that only a. 
very small deposit of cadmium was noticeable on the- 
tube, he thought it was hardly to be expected that a. 
large deposit would take place if a tube was only: 
rubbed for two or three minutes. Under those cir- 
cumstances it was very wonderful that any deposit 
took place at all. In that connection it would be 
interesting if the author could say whether an appre- 
ciable deposit would be obtained on the tube by pro- 
longed rubbing; and if that was the case, the author’s 
invention was an epoch-making discovery. a 


Mr. CHARLES HYATT-WOOLF, in dealing with the- 
question of the deterioration of the powders, said 
the author submitted to him in the early part of last 
year some samples of zinc and silver powders, the- 
remnants of which he still possessed, and they 
were practically in the same state of efficacy as. 
when they were given him last February or March.. 
As to the lasting effect of the process, he had turned: 
a good many pennies into half-crowns, some of which. 
he carried about in his pockets, while others he pre-- 
sented to his friends, and none of them showed any 
signs of the plating wearing away. In other cases, 
where heavily-plated articles had deteriorated slightly, 
for instance, Sheffield plated surfaces, he did not find 
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the adherence was quite so permanent at the sharp 
angles where the plate had worn away and the copper 
plate was showing through :. but it lasted for two or 
three months. with constant table use, and consider- 
ing the small amount of labour. involved in putting on 
such a surface he thought the. result was very satis- 
factory. 


The CHAIRMAN said that asa kind of challenge to 
the author he had brought with him two old Japanese 
mirrors which were very rare and of very beautiful 
workmanship. But, unfortunately, the silver surface, 
which was absolutely necessary to show the magic 
effect of the mirrors, deteriorated in the English 
climate, and he had been unable to find anyone who 
could satisfactorily restore the surface. Ordinary 
electro-plating was useless. As a challenge to the 
author’s process, he asked Mr. Rosenberg to silver 
either of the mirrors for the purpose of seeing whether 


his new process would restore the magic quality of the | 


mirror. 


(The author proceeded to silver the mirror while 
the discussion continued.) 


Mr. J. A. SANDERS inquired what thickness of 


nickel could be obtained by the author’s process, and 


also the colour of the. deposit. 


Mr. W. REYNOLDS- STEVENS inquired whether 
the Chairman knew how the Japanese prepared their 
magic mirrors, 


The CHAIRMAN ‘replied that frankly he did not 
know. ‘The late Professor Ayrton, who lived for 
some years in Japan, when he returned to England 
brought several mirrors with him, and read a paper 
before the Physical Society dealing with the subject. 
There were several processes, the one described by 
Professor Ayrton being an amalgamation process. 
After the mirror had been cast, and roughly bur 
nished with a blunt tool over the surface, and 
scoured down with some sort of pumice-stone, the 
silvering was done by rubbing over the surface 
an amalgam of tin and mercury. After the amalgam 
had been deposited, it was polished by a brush made 
of a particular kind of grass. He did not say, how- 
ever, as he (the Chairman) imagined must be the 
case, that the mercury was driven off by heat. He 
had tried in vain to reproduce the process of re- 
polishing. He had tried water-silvering and electro- 
plating, but had discovered no way of re-silvering 
Japanese mirrors so that their magic -quality was 
restored to them. 


Mr. W. THORP thought it was important that those 
who had tested the process should say whether or not 
the metal deposited was chemically pure, because, 
after re-plating some of his spoons, he had some 
trepidation in using them for soup, for fear that some 
injurious chemical action would be set up. 


Mr. P. L. BEDFORD inquired whether the process 
could be used on a vulcanite or non-conducting surface. 
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Mr. ROSENBERG replied in the negative. 


Mr. TAMFS ANDERSON asked whether the author’s 
process offered any further facilities than those already 
possessed for coating aluminium so that it could be 
soldered, 


Mr. F. MASON enquired whether silver deposited on 
articles which received hard hotel and shipping wear 
would stand the strain thus imposed, particularly 
when coated on a very hard nickel surface. 


Mr. ROSENBERG, in reply to Dr. Borns’s questions, 
said that any metal deposited upon, for instance, a 
base of copper or brass could be bent backwards or 
forwards quite a number of times and no change was | 
observable. In the case of the steel tube upon which 
cadmium was deposited, only 30 or 40 seconds were 
taken in depositing the metal against the r0 or 15 
minutes which would be occupied in the shop if the 
operation was carefully performed. Dr. Borns, or 
any other member of the audience, was quite welcome 
to test any of the powders to his own satisfaction. 
The question of the cost was a very important one, 
and even assuming that the method was a little 
more expensive, it was still cheaper than the usual 
method employed. For instance, when a bicycle was 
repaired it was taken to pieces, part of it being sent 
to the nickel-plater who, when he had done his work 


_ returned it to the repairer, who assembled the bicycle 


together again, the owner of the machine being in 
the meantime deprived of its use for a week or 
By his method the owner would buy 
a Is. tin of powder, which would be quite sufficient to 
coat the whole of the plated parts of an average bicycle. 
The time spent upon the work was very limited, it 
being possible to touch up a bicycle within an hour, 
and the labour involved did not count because the 
owner did the work himself. He simply bought the 
powder and supplied the labour at his own leisure. 
With regard to the question of the deterioration of 
the powders, he had had some of them exposed to 
the atmosphere for nearly three years on a window- 
sill. The only protection they received was from the 
rain, but the moist air was allowed to come into 
contact with them, and no deterioration was notice- 
able. Aluminium powders were used, and it was the 
fact that they were cheaper than magnesium powders. 
Aluminium powders, however, possessed the disad- 
vantage that they only worked well with chlorides 

or caustic alkalies. The strongest alkali that could 
be used in the present case was carbonate of 
soda. Caustic soda was preferable, but as it had to 
be exposed in the air, it turned into carbonate of soda, 
and deteriorated. Therefore, aluminium was not so 
useful for galvanit powder as magnesium or zinc, and 
he tried to use magnesium in preference to any other 
metal. The increase in weight obtained by the use of 
the process was proved by weighing. Ifthe experiment 
was repeated a dozen times, it would be found that the 
object increased in weight at each weighing, so 


that the longer it was worked upon by the powder 
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the thicker the deposit would be. The resulting 
colour depended entirely upon the method of prepar- 
ing the powders, but the powders sold commercially 
had a very good colour. The nickel, for instance, 
was just as bright as that obtained by the ordinary 
external current. The chemical purity of the metal 
deposited was exactly the same as the metal de- 
posited by the electrolytic bath. Copper pans used 
for cooking purposes, or table spoons, should never be 
coated with nickel, because the salts in food were 
liable to dissolve some of the nickel, a poisonous salt 
thus being obtained. But, on the other hand, silver, 
tin, or any other metal which did not form a poisonous 
salt could be safely used for coóking ór household 
utensils. The amount of wear obtained from different 
articles was proportional to the thickness of metal 
deposited, Obviously a thick deposit would last 
much longer than a thin one. Every time silver was 
cleaned by present methods it was made thinner, 
whereas if ‘‘Galvinit”?” powder was used for a 
short time every week, a good cumulative deposit 
of metal was obtained. The process was intended 
solely for domestic purposes, but it was also useful 
in the laboratory and the workshop. He had never 
tried the experiment of soldering aluminium, so that 
he was unable to answer the question asked on that 
point. With regard to the cost of the powder, a tin 
could be bought for one shilling which contained suffi- 
cient powder to coat a surface of six square feet, with 
a fairly thick deposit. Of course; the price depended 
upon the particular metal required, silver or gold 
naturally being dearer than the baser metals; but, 
from the user’s point of view, it worked out favour- 
ably compared with ordinary electro-plating. 


The CHAIRMAN, before proposing a hearty vote of 
thanks to the author for his exceedingly interesting 
paper and experiments, exhibited to the audience the 
Japanese mirror, half of which the author had silvered 
while the discussion had been proceeding. There was 
obviously, he said, a great improvement in the sur- 
face; it had not simply been cleaned, because the 
surface below was previously deteriorated. In a 
Japanese magic mirror it was possible to see the 
characters at the back of the mirror by means of a 
light, either sunlight or artificial light, reflected from 
the surface of the mirror. 


{The Japanese mirror, half of which had been 
silvered by Mr. Rosenberg’s process, was then tested, 
and by means of the electric arc lantern light the 
characters on the back of the mirror were plainly 
reflected on to a screen. | 


In concluding, the CHAIRMAN said he was glad to 
say that half of his mirror had been restored, and he 
intended to ask the author to complete the restora- 
tion. 


The resolution of thanks having been carried 
unanimously, the meeting terminated. 
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HOME INDUSTRIES. 


T. he Cotton Trade.— In discussing the pasion ot 
the cotton trade at the annual meeting of Wiliams 
Deacon’s Bank the chairman anticipated a further 
period of bad trade. Many looms are idle, and manu- 
facturers’ stocks, though not heavy, are still large 
enough to eaable customers to resist higher prices. 
The over-rapid construction of new works has con- 
tributed to the existing depression. In his latest 
circular Mr. Wiliam Tattersall gives a list of 24 mills. 
with 2 264,508 spindles, which are described as “partly 
working,” and 16 mills with 1,323,524 spindles ‘‘in: 
course of erection.”’ At present there is no need for 
these new mills, but they have to be reckoned with as. 
adding to a competition already excessive, and in 
conjunction with high prices may be expected to- 
handicap Lancashire for some time in her efforts to- 
share.in the general recovery of trade. Sir Clement 
Royds referred to the comparative freedom of the: 
cotton trade from failures both in the spinning and 
weaving sections. There has indeed been a remark- 
able freedom from insolvency, nor has the situation 
been aggravated by labour troubles. __ 


Trade with Persia.—The latest Consular reports 
on the trade of Bushire shows how seriously British. 
trade with Persia has been affected by the internal: 
troubles of that distracted country. The losses. 
caused to Manchester trade are especially heavy.. 
The imports dropped last year more than a quarter of 
million from a total of three-quarters, and on the- 
piece .goods trade alone Manchester lost in round’ 
figures £120,000 worth of business as compared with, 
the previous year’s figures. Nor is it only the falling 
off in the volume of business that has to be reckoned 
with. The great caravan road to Shirez has become 
so insecure that the muleteers have left for safer 
routes, and transport is difficult to get even for the- 
goods imported. Concurrently the exactions along. 
the road are increasing despite the Anglo-Persian- 
Convention of 1903. The interruption to Russian. 
trade across the northern frontier has been very much 
less serious than the injury to British trade by the- 
Gulf, although the- disturbances have been confined 
to the north. It is said that, notwithstanding the 
revolution and fighting in the north of Persia, cara~ 
vans of Russian goods have come and gone in perfect 
security, and that the lives and property of Russian 
subjects have been secure; whilst, on the other hand, 
in the south of Persia caravans of British goods have 
been frequently plundered, and British subjects 
robbed with impunity. 


Gassing-Rooms. — The atmosphere of gassing- 
rooms in cotton doubling mills leaves much to be. 
desired, and from time to time attempts have been 
made by means of new methods of ventilation 
to improve it, but without much success. The 
problem is to remove effectually the noxious fumes. 
emitted from the gas-burners, and the fibrous matter 
held in suspension in the atmosphere without creating 
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such a draught as to interfere with the action of the 
mumerous burners on the machines. It isclaimed by 
Messrs. Davidson and Co., of. Belfast, that they have 
invented an appliance which fulfils these conditions, 
and one of their machines has been lately installed 
in a Lancashire mill. The gassing-room is approxi- 
mately 100 feet long and 25 feet wide, and contains 
more than 800 burners on eight machines. The 
height of the room is not more than 8 or 10 feet. 
‘Under each machine a duct is fitted communicating 
-= with the outside atmosphere, and connected to four 
“¢ Sirocco ’’ fans of 35 inches diameter each, which are 
fitted in the roof. The air current set up by the fans 
ds drawn out of the ducts by openings between the 
-sides and tops of the ducts, and in its passage through 
the room is maintained in a vertical direction. 
Messrs. Davidson claim that by this means the at- 
mosphere in the room is changed 160 times in the 
course of an hour, without any such draught as can 
either extinguish the burners on the gassing frames, or 
„divert the flames from the thread. 


Agricultural Banks.—-The Board of Agriculture 
‘has recently issued a leaflet recommending the estab- 
lishment of Agricultural Banks. Some people, says 
the Board, may be inclined to question the wisdom 
of encouraging any system which makes it easy for a 
man to conduct his business with borrowed money, 
but it points out that most public companies work 
-with borrowed money, and so long as the company 
.can show good securities for its liabilities nobody 
-questions the soundness of their principles. The 
leaflet points out that small people may not be ina 
¡position to borrow money through the ordinary 
channels of credit, because ability, experience, and 
honesty of character do not necessarily consti- 
‘tute a sufficiently acceptable security for an advance, 
and that it is such persons that the credit bank 
‘is intended to benefit. In the ‘‘ Evolution of 
Modern Germany’’ Mr. Dawson shows how much 
the credit societies, based on the limited liability 
principle, have done for German agriculture, and the 
Raiffeisen credit banks might well be tried in this 
-country, for they seem to point to the solution of a 
notorious agricultural difficulty—the lack of easy and 
.advantageous ways of procuring ready money when it 
sis most needed. There are the legitimate banks, and 
-the loan agencies, good and bad, but in the absence 
.of substantial security the small man cannot succeed 
“in borrowing money from the former, and if he resorts 
to the loan agencies he has to pay excessive interest. 
At the annual meeting of the Halifax Joint Stock 
Banking Company held the other day the chairman 
made an interesting reference to this question. 
Formerly, he said, the county banks were ready to 
give credit to enterprising local men of good character, 
‘but this is no longer the case. County banks are in 
process of absorption by large London banks, and co- 
operation with local industries has ceased. The past 
owner of the provincial bank has become a mere 
<ipher on a board of perhaps twenty directors, and the 
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local manager who has taken his place is a mere paid 
official, little better than a clerk, having to follow a 
book of rules, and the requirements of a London 
auditor, liable to be moved about at any time, with 
hardly so much interest in local affairs as the post- 
master or station-master. The managers of the 
great London banks look askance at the financing 
of industrials. Exchange and discounting is 
their main business. They are not interested in 
industrial undertakings as they used to be and still 
are on the Continent. In days past when large con- 
tracts had to be undertaken, and times of stress arose, 
the manufacturer could’ rely on the support of the 
local bank, the bankers were willing to take reason- 
able risks, and on some such lines as these a large 
proportion of the manufacturing business of the 
country was built up. But these local banks have 
now been amalgamated with the great London banks, 
and co-operation with local industries has ceased. 


The Private Banks.—In his inaugural address 
before the Institute of Bankers, Mr. Frederick Huth 
Jackson, a Director of the Bank of England, gave 
some remarkable figures showing how in recent years 
the great joint stock banks have absorbed the private 
banks. At the end of 1898 the number of joint stock 
and private banks, excluding the foreign and Colonial 
banks, was 336, with 1,789 branches. At the end of 
1908 the number of banks had been reduced to 84, 
while. the number of branches had increased to 5,072. 
While the joint stock banks in 1879 numbered 118, 
the corresponding figures in 1908 were 50. The 
number of private banks had during the same period 
declined from 218 to 30. The majority of these 
private banks and joint stock banks were country 
branches, and have disappeared by absorption, prin- 
cipally by London clearing banks. The general 
effect of the absorption of the funds of a country bank 
by a London bank is that the whole of the funds of 
the country bank are administered from London, and 
a greater proportion of the funds is employed on the © 
London money market. If things go on as they are 
going the bulk of the banking business will soon be 
concentrated in London, a change that could not fail 
to be injurious to business, and more especially to 
country interests. The change was foreseen by 
Bagehot fifty years ago, but now that it has come 
about, the need for some sort of agricultural bank 
has become more pressing and apparent 


The Rubber Industry.—It is not surprising that 
the boom in rubber shares continues, and recalls the 
memorable Kaffir boom of fifteen years ago. Para 
rubber that two years ago was quoted at 3s. 2d., and 
twelve months later at 5s., is now nearly 8s., and 
there is not much likelihood of early and appreciable 
fall. As was to be expected, the company promoter 
is active, and new rubber companies are constantly 
appearing. Many of them, no doubt, will run their 
course to liquidation without ever having paid a 
dividend, for the properties they take over, as is 
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usual in “booms,” are of. little or no value. But 
. for- others, possessed of suitable lands for rubber 
growing, prosperity seems to be assured, since there is 
little likelihood of supply exceeding demand for many 
years to come, as a careful examination of the figures 
of increase in rubber cultivation and acreages will 
show. It is not easy to forecast how the future of 
‘rubber production and demand will influence prices, 
but it is unlikely that the amount planted yearly 
will soon have the effect of glutting the market. The 
cultivated rubber area is now considerable, but it must 
be borne in mind that year by year the market will be- 
come more dependent upon cultivated rubber, whilst 
the demand for the product, given anything like reason- 
able prices, will increase. Mr. J. B. Carruthers, the 
Director of Agriculture and the Government Botanist 
of the Federated Malay States, estimates that Malaya 
alone should produce in 1919 some 35,000 tons of 
rubber, or about 15 per cent. of what he thinks will 
be the world’s demand in that year. Probably that 
estimate of the world’s requirements ten years hence 
is below the mark. The rapidity of the growth of 
-this industry has been remarkable, and not less so the 
recent rise in prices. Up to last year the highest 
price ever reached was in 1882, when for a few days 
the quotation was 4s. 11d. 


CORRESPONDENCE. 


———— —--- 


‘“ GUZZLE AND BOOSE.” 


In remarking on Mr. Omar Ramsden’s recent paper, 
I playfully corrected him for using the word ‘‘guzzling’’ 
for drinking beer; adding that the proper provincial 
word in the connection was “boosing.’? But 
Sir Arundel Arundel has given me some quotations, 
and I have found others in Skeat, which show that 
in literary English ‘‘ to guzzle’’ means ‘‘ to drink,” 
“to tipple,” &c., and in no quotation to eat gobb- 
lingly and hastily, as a hog guzzles its ‘‘ wash” out 
of a trough. Mr Omar Ramsden was, therefore, 
perfectly right in his use of the word; although it 
would be impossible tor me to use it in that mean- 
ing, with my experience from boyhood of its use in 
Devonshire. The etymology of the word is obscure. 
*“ Booze,’’ or ‘‘boose,’’ Skeat gives as ‘“‘to drink 
deeply,” and the word is derived apparently from the 
Dutch duyse, a drinking cup with zwo handles. 


GEORGE BIRDWOOD. 
ist Feb., 1910. 


GENERAL NOTES. 


INTERNATIONAL CONGRESS OF MREFRIGERA- 
TION. — The second International Congress of 
Refrigeration (Congrés International du Froid), will 
be held in Vienna, from October 6th—12th, 1910, in 
the buildings of the University. The following 
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subjects will be discussed :—-1. The Science of Cold. 
—Low temperatures, liquefied gases, hygiene of cold, 
cold applied to colouring matter in the textile industry. 
2.. Industrial Production of Cold.—Refrigerating and 
ice-making apparatus, insulating materials. 3. Appli- 
cation of Cold ‘to Alimentation.—Preservation of 
perishable produce, abbatoirs, warehouses and 
markets, the fisheries and the preservation of fish 
victualling of armies. 4. Application of Cold to 
other Industries. —Ice-making, industries of fermen- 
tation, chemical and metallurgical. industries, cooling 
of dwelling places, horticulture. 5. Application of 
Cold to Transport.—Land and sea transport, rates. 


‘6. Administration and Legislation. — Statistics, 


economic questions, associations. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. | 


Wednesday evenings, at 8 o’clock :— 

FrBRUARY 9.—*“‘ Colour Blindness.” By FRED. 
W. EDRIDGE-GREEN, M.D., F.R.C.S. PROF. 
FREDERICK W. MorrT, F.R-S., M.D., F.R.C.P., 
will preside. 

FEBRUARY 16.—“ The Lifeboat and its Work.” 
By SIR JOHN CAMERON LAMB, C.B., C.M.G., 
Deputy-Chairman of the Royal National Lifeboat 
Institution, COLONEL Sir FitzRoy CLAYTON, 
K.C.V.O., Chairman of the Royal National Lifeboat 
Institution, will preside. 

FEBRUARY 23.—‘‘ Oxy-Acetylene Welding.” By 
H. S. SMITH. 

MaRCH 2.—‘‘ The Teaching of Design.” By E. 
COOKE. 

MARCH 9.—‘‘The Public Trustee and his 
Work.’ By CHARLES JOHN STEWART, Public 
Trustee. The Lorp CHIEF JUSTICE, G.C.M.G., 
F.R.S., will preside. 

MARCH 16.—“ The Foundations of Stained Glass 
Work.” By NoEL HEATON, B.Sc., F.C.S. 


INDIAN SECTION. 


Thursday. afternoons, at 4.30 o’clock :— 


FEBRUARY 17.—‘‘The Bombay Housing Ques- 
tion.” By GEORGE OWEN W. Dunn, M.Inst.C.E., 
Chairman, Bombay City Improvement Trust, 1904- 
1909. and President, Bombay Municipal Corporation, 
1978-1909. The Ricuot Hon, LORD SANDHURST 
G.C.S.I., G.C.LE., will preside. 

MARCH 10.—-‘‘ Indian State Forestry.” By SAINT- 
HILL EARDLEY-WILMOT, C.I.E., late Inspector- 
General of Forests. 

APRIL 21.—‘‘ The Arts and Crafts of Tibet and 
the Eastern Himalayas?’ By J. CLAUDE WHITE, 
C.LE. 

May 26.—‘‘ The People of Burma.” 
RICHARD TEMPLE, Bart., C.LE. 


By Sir 


3I 2 


7 COLONIAL SECTION. 
Tuesday afternoons, at 4.30 0’clock :— 


MARCH 1.—“ Fruit Production in the British 
Empire.” By Dr. JOHN MCCALL, Agent-General 
for Tasmania. 

May 3.— ‘‘Commercial Expansion within the 
Empire.” By P. J. HANNON, 
Agricultural Co-operation, Cape Colony. 


— 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 


PROFESSOR W. WATSON, D.Sc., 
‘‘ The Petrol Motor.’’ Four Lectures. 


LECTURE I.—FEBRUARY 7.—The internal com- 
bustion engine—The four-cycle petrol engine—The 
two-cycle petrol engine-—The supply of the explosive 
mixture, carburettors— Ignition of the charge— Low 
and high tension—Coil and magneto— Silencer. 

LECTURE II.—FEBRUARY 14.— Methods of Study- 
ing the performance of an engine—Brake tests— 
Indicated horse-power deduced from brake tests— 
The indicator diagram—Indicators suitable for use 
with petrol engines—Effect of the character of the 
spark on the indicator diagram—The use of the 
engine as a brake. 

LecruRE II{.—FEBRUARY 21.—Combustion of 
air and petrol mixtures—Limits of inflammability— 
Temperature required for ignition— Pre-ignition— 
Speed of ignition and pressure produced— Analysis 
of the exhaust gases—Study of the action of the 
carburettor by means of exhaust gas analysis. 

LECTURE IV.—FEBRUARY 28.—Amount of heat 
energy supplied to engine—Calorific value of the 
fuel— Efficiency of actual engines— Heat losses due 
to conduction and incomplete combustion—Theo- 
retical efficiency of internal combustion engines— To 
what extent may we hope to improve the efficiency 
at present obtained ? 


F.R.S.,; 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Fes. 7..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8p.m. (Cantor Lecture.) 
Professor W. Watson, ‘‘ The Petrol Motor.” 
(Lecture I.) i 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, Caxton-hall, Westminster, S.W., 7% p.m. 
Address by the President, Mr. D. A. Symons. 

Chemical Industry (London Section), Burlington- 
house, W., 8 p.m. Prof. Colson, “ The Manu- 
facture of Ammonia-Soda ; its Present State and 
its Future.” 

Surveyors, 12, Great George-street, S.W., 8 p.m. 
Discussion on Mr. Davidge's paper, ‘* Town 
Planning Systems,” and Mr. John Willmot’s 
paper, “The Housing, Town Planning, &c., Act, 
1909.”’ 

Geographical, Burlington - gardens, W., 8% p.m. 
Prof. J. W. Gregory, ‘‘ The Geographical Con- 
ditions Affecting the Development of Australia.” 
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Victoria Institute, 1, Adelphi-terrace, W.C., 43 p.m. 
Rev. J. Gerard, ‘‘ Species and their Origin.” 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Prof. A. F. Pollard, ‘‘ Politics and Character.” 


Tusspay, Fes. 8...Asiatic, 22, Albemarle-street, W., 4 p.m. 
Dr. Pinches, ‘‘ Sennacheribs Campaigns on the 
North-West and his Work at Nineveh.” _ 

Royal Institution, Albemarle-street, W., 3 p.m- 
Prof. F. W. Mott, ‘“ The Emotions and their Ex- 
pressions.”’ (Lecture I.) 

Civil Engineers, 25, Great George-street, S.W , & 
p.m. 1. Mr. L. S. Marsh, “ Notes on the saan 
Water-Supply, and Statistics Relating thereto.’ 
2. Mr. W. R. Baldwin- Wiseman, “ Statistical and 
Experimental Data on Filtration.” 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Mr. T. Bolas, ‘“ Reversal in Photographic Work.’” 

Colonial, Whitehall Rooms, Whitehall-place, S: W., 
84p.m. Sir Walter Hely-Hutchinson, ‘‘ The South 
African Outlook.” 


WEDNESDAY, FEBR. 9... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 peii: Dr. F. W. 
Ed dge Creen, “ Colour Blindness.’ 
Biblical Archzology, 37, Great Russell-street, W. C. 
4% p.m. 


THURSDAY, Fes. 10...Paint and Varnish Society, St. Bride’s 
Institute, Bride-lane, E.C., 8 p.m. Mr. J. W. 
Lovibond, “ Colour Nomenclature.” 

Royal, Burlington-house, W., 4} p.m. 

Antiquaries, Burlington-house, W., 8 p.m. 

Geographical, Burlngtonerardéis; W., 5pm. Dr. 
V. Cornish, “ Waves in Water, Sand, and Snow.” 
(Lecture I.) 

London Institute, Finsbury: -circus, E.C.,6p.m. Sir 
Frederick Bridge, “ Nicola Matteis: a Seven- 
teenth Century Paganini.” 

Royal Institution, Albemarle-street, W., 3 p.m. _ 
Major Martin Hume, ‘‘ Europe’s Debt to Medizval 
Spain.” (Lecture II.) 

Electrical Engineers, 25, Great George - street, 
8 p.m. Mr. E. A Watson, ‘‘ Losses of Trans- 
mission Lines due to Brush Discharge, witb 
Special Reference to the case of Direct Currents.” 


FRIDAY, Fs. 11...Royal Institution, Albemarle-street, W... 
9 pm. Mr. C. E. S. Phillips, ‘‘ Electrical and: 
other Properties of Sand.” 

Selborne Society, Burlington-gardens, W., 63 p.m. 
Mr. W. Bickerton, ‘‘ Wild Birds and their Ways.’” 

Astronomical, Burlington-house, W., 5 p.m. 

Junior Institute of Engineers, 18, Tufton-street, 
S.W., 73 p.m. Messrs, Stanley Hamp and Frank 
R. Durham ee Architectural and Engineering Con- 
siderations in Town Planning.” . 

Physical, Imperial College of Science, South Ken- 
sington, S.W ,8 p.m. Annual General Meeting. 
President’s Address. 

Malacological, Burlington-house, W., 8 p.m. 1. 
Mr. Fritz Haas,‘ Unto, Margarttana, Pseudano- 
donta, and their Occurrence in the Thames 
Valley.’ 2. Rev. R. Ashington Bullen—(a): 
“ Pleistocene, Holocene, and Recent Non-Marine 
Mollusca from Mallorca.” (8) ‘‘ Mazine Shells 
from Alcudia, Mallorca.” 3. Mr. H. B. Preston, 
“ Description of a New Species of Vzvzjara from 
New Guinea.” 4. Mr. R. Bullen Newton, 
“ Description of a New Species of Unzo from the 
English Wealden.” 


SATURDAY, FEB. 12—Royal Institution, Albemarle-street,. 
W., 3 pm. Prof. Sir J. J. Thomson, “ Electric: 
Waves and the Electro- Magnetic Theory of 
Light.” (Lecture I.) 


Journal of the Royal Society of Arts. 


No. 2,986. 


VOL. LVIII. 


FRIDAY, FEBRUARY 11, 1910. 


All communications for the Society should be addressed to the Secretary, John-street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 


MONDAY, FEBRUARY 14th, 8 p.m. (Cantor 
Lecture.) PROFESSOR W. WATSON, D.Sc., 
F.R.S., © The Petrol Motor.” (Lecture II.) 

WEDNESDAY, FEBRUARY 16th, 8 p.m. 
(Ordinary Meeting.) SIR JOHN CAMERON 
LAMB, C.B., C.M.G., Deputy-Chairman of 
the National Lifeboat Institution, ‘‘ The Life- 
boat and its Work.’ Colonel SIR FitzRoy 
CLAYTON, K.C.V.O., Chairman of the Royal 
National Lifeboat Institution, will preside. 

THURSDAY, FEBRUARY 17th, 4.30 p.m. 
(Indian Section.) GEORGE OWEN W. Dunn, 
M.Inst.C.E., Chairman, Bombay City Im- 
provement Trust, 1904-9, and President, Bom- 
bay Municipal Corporation, 1908-9, ‘‘ The 
Bombay Housing Question.” The Right Hon. 
Lord SANDHURST, G.C.S.I., G.C.I.E., will 
preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, the 7th inst., Pro- 
fessor W. WATSON, D.Sc., F.R.S., delivered 
the first lecture of his course on ‘‘ The Petrol 
Motor.”’ 

The lectures will be published in the Journal 
during the summer recess. 


_ a rr Saa 


DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. 

The ‘‘ Directory of the Royal Society of 
Arts ’’ contains a short sketch of the Society’s 
history, an account of the Trust and Prize 
Funds which it administers, a history of 
the Examinations which it has carried on for 
the past 50 years, a description and illustrations 
of its Medals, lists of the Albert Medallists, and 


of past and present officials, the Charter and 
By-Laws, and other general information. 

The price of the Directory is 2s.; to members 
Is. 6d. (post free). Copies can be obtained 
from the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


NINTH ORDINARY MEETING. 


Wednesday evening, February oth; 
FESSOR FREDERICK W. Mort, M.D., 
F.R.C.P., F.R.S., Fullerian Professor of 
Physiology at the Royal Institution, in the 
chair. 


PRO- 


The following candidates were proposed for 

election as members of the Society :— 

Chivers, Samuel Frederick, 13, Loudoun-road, St. 
John’s-wood, N.W. 

Clarke, John Joseph, F.S.S., Rosemary, 48, Laurel- 
road, Fairfield, Liverpool. 

Damant, Engineer-Lieutenant Walter S., R.N., 
H.M. Yacht Victoria and Albert, Portsmouth, 

Henry, Walter, Assoc.M.Inst.C.E., Siputeh, Perak, 
Federated Malay States. 

Hoskins, William, 81, South Clark-street, Chicago, 
Illinois, U.S.A. 

Samuel, George Archer Hilleary, Morden-house, 
Perry-hill, Catford, S.E. 

Thompson, William Wardlaw, Kimberley-cottage, 
Kalk Bay, near Cape Town, South Africa, 


The following candidates were balloted for 
and duly elected members of the Society :— 
Appleton, William Day, Assoc.Am.I.E.E., Apar- 

tado No. 43, Zamora, Michoacan, Mexico. 
Balls-Headley, Walter, M.A., M.D., F.R.C.P., 

Miramichi, Procter, British Columbia, Canada. 
Turney, Omar Asa, A.Mem.Am.Soc.C.E., Mem. 

Am.Inst.Mining Eng., City Engineer, Phoenix, 

Arizona, U.S.A. 


The paper read was— 
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COLOUR-BLINDNESS. 
By F. W. EDRIDGE-GREEN, M.D., F.R.C.S. 


I shall, in this paper on Colour Blindness, 
adhere to the traditions of the Royal Society of 
Arts, in giving special prominence to the prac- 
tical side of the subject. As, however, it is 
through my theory of vision that I obtained all 
my facts of vision and colour-blindness [ must 
first give a short account of it in order to make 
what I shall have subsequently to say intelligi- 
ble. The following is the theory which I have 
adopted in order to explain vision and colour 
vision. 

A ray of light impinging on the retina 
liberates the visual purple from the rods, and a 
photograph is formed. 

.The rods are concerned only with the for- 
mation and distribution of the visual purple, 
not with the conveyance of light impulses to 
the brain. 

The decomposition of the visual purple by 
light chemically stimulates the ends of the 
cones (very probably through the electricity 


which is produced), and a visual impulse is. 


set up which is conveyed through the optic 
nerve fibres to the brain. If it were possible, 
in a case in which the spectrum appeared of 
similar length and brightness to both, for a 
normal-sighted person and a colour-blind one 
to exchange eyes, the rnormal-sighted would 
still see colours properly and the colour-blind 
would still be colour-blind. There are cases 
in which the visual purple (or some part of the 
nervous apparatus) is differently constituted, 
and is not sensitive to certain rays of the 
spectrum. The character of the impulse set 
up differs according to the wave-length of the 
light causing it. Therefore, in the impulse 
itself we have the physiological basis of the 
sensation of light, and in the quality of the 
impulse the physiological basis of the sensation 
of colour. The impulse being conveyed along 
the optic nerve to the brain, stimulates the 
visual centre, causing a sensation of light, 
and then passing on to the colour-perceiving 
centre, causes a sensation of colour. But 
though the impulses vary in character accord- 
ing to the wave-length of the light causing 
them, the colour-perceiving centre is not able 
to discriminate between the character of ad- 
jacent impulses, the nerve cells not being 
sufficiently developed for the purpose. At 
most, seven distinct colours are seen, whilst 
others see in proportion to the development of 
their colour-perceiving centres, only six, five, 
our, three, two, or one. This causes colour- 
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blindness, the person seeing only two or three 
colours instead of the normal six, putting 
colours together as alike which are seen 
by normal-sighted to be different. In the 
degree of colour-blindness just preceding total, 
only the colours at the extremes of the spectrum 
are recognised as different, the remainder of 
the spectrum appearing grey. 

You will see in the representation, a section 
of an eye, which has been thrown upon the 
screen, that there is a membrane lining the 
back of the eye. This membrane is called the 
retina, and it is upon the outer layer of the 
retina that the images of external objects are 
formed. By outer layer I mean the layer of 
the retina which is furthest away from the front 
of the eye, so that light has to pass through all 
the other layers before it reaches the sensitive 
portion. This sensitive layer consists of two 
elements, which are called respectively, on 
account of their shape, the rods and cones. 
You will notice a little dip in the centre of the 
retina—this is the fovea, and it is the region 
of most distinct vision. In the fovea only 
cones are present. External to the fovea the 
rods are arranged in rings round the cones, 
and the number of rods to cones increases as 
portions of the retina further from the fovea 
are taken, except at the extreme periphery, 
where, again, only cones are found. In the 
outer segment of each rod there is a rose- 
coloured substance, the visual purple, which is 
photo-chemically sensitive to light. This visual 
purple is not found in the cones, but only in 
the rods. It was for this reason that it was 
considered to be not essential to vision because 
it was absent from the cones, and only cones 
are to be found in the fovea, the region of 
most distinct vision. The rods and cones 
project into a thin layer of fluid, which is kept 
in its place by a membrane, the external limit- 
ing membrane. It occurred to me that the 
visual purple was diffused into this liquid, and 
on being decomposed by light, stimulated the 
cones, thereby setting up a nerve impulse 
which caused the sensation of vision. This 
theory gave an immediate explanation to a 
large number of facts. I found on examining 
the retinas of some monkeys, which had been 
kept in the dark, that the fovea was the reddest 
part of the whole retina, but the visual purple 
was between but not in the cones. 

When light falls upon the eye from reflection 
from an object in the field of vision a small 
actual image of the object is formed on the 
retina. Now this image may differ in three 
ways—in size, intensity, and colour. It may 
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also occupy a different position on the retina, 
that is, the image may be formed on the fovea 
or on a more peripheral part of the retina. 
The intensity or brightness of the image on the 
retina is a very important factor in a test for 
colour blindness. We all know how difficult 
it is to recognise colours at a distance when 
they are not sufficiently bright. The peripheral 
part of the retina is with a normal-sighted 
person colour blind with colours of low intensity, 
but this colour-blindness disappears when the 
intensity is increased. There are many 
persons who see similarly with the central part 
of the retina, and who, whilst being able to 
sort wools with the greatest ease, are not 
able to distinguish a red light from a green 
one at a distance at which the difference 
is strikingly obvious to normal-sighted 
persons. It is not a simple matter to 
calculate the intensity of an image on the 
retina. There has been much error on this 
point, many being under the impression that 
the law of inverse squares immediately gives 
us the required result. This law only applies 
to a point source. If, however, we have a 
point source or a source sufficiently small to be 
practically regarded as such, it is only the 
light which falls on the cornea or front of the 
eye which will vary inversely as the square of 
the distance. Again, only the light which is 
able to get through the pupil will affect the 
retina, and the pupil dilates, thereby allowing 
more light to enter the eye when the eye is 
accommodated for a distant object. The 
amount of light passing through the pupil will 
be brought to a focus on the retina, 
and the further away the object is the 
‘smaller will be the image on the retina; 
therefore, though the light will diminish the 
image will be smaller, and relatively more 
intense. We have alsa, in considering the 
apparent intensities of lights, to know the 
condition of the atmosphere, as well as the 
state of the thermometer and barometer. The 
size of the object on the retina is of very great 
importance, as the smaller the object the fewer 
will be the number of cones affected. There 
are many persons who can distinguish between 
two coloured lights when their surfaces are 
sufficiently large, but immediately fail to dis- 
tinguish between them when their size is re- 
duced. This fact is of immense practical im- 
portance, because a light seen by an engine 
driver or sailor only occupies a small portion of 
the field of vision. 

Absorption of certain rays by the media of 
the eye will also affect the brightness of the 
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image, and this absorption will vary with 
different persons and different wave - lengths 
of light. When certain waves of light are 
absorbed in excess of that which is normal, 
the eye is placed in the position of that of a 
normal-sighted person with those waves re- 
duced to the same intensity. Certain varieties 
of colour-blindness in which the light percep- 
tion is reduced for certain wave-lengths have a 
luminosity curve which corresponds for that 
part to the normal at a lower intensity. 

Cases of colour-blindness may be divided 
into two classes, which are quite separate and 
distinct from each other, though both may be 
present in the same person. In the first-class 
there is light as well as colour loss. In the 
second-class the perception of light is the 
same as the normal sighted, but there is a 
defect in the perception of colour. In the 


first-class certain rays are either not perceived 


at allor very imperfectly. Both these classes 
are represented by analogous conditions in the 
perception of sounds. The first-class of the 
colour-blind is represented by those who are 
unable to hear very high or very low notes. 
The second-class of the colour-blind is repre- 
sented by those who possess what is commonly 
called a defective musical ear. Colour-blind 
individuals belonging to this class can be 
arranged in a series. At one end of this series 
are the normal sighted, and at the other end 
the totally colour-blind. The colours appear 
at the points of greatest difference, and I have 
classified the colour-blind in accordance with 
the number of colours which they see in the 
spectrum. If the normal sighted be de- 
signated hexachromic, those who see five 
colours may be called pentachromic; those 
who see four tetrachromic ; those who see 
three, trichromic; those who see two, dich- 
romic; and the totally colour-blind, mono- 
chromic. There are many degrees included 
in the dichromic class. There may or may 
not be a neutral band, and this is widest in 
those cases approaching most nearly to total 
colour-blindness. I have recorded a case of a 
patient who was colour-blind with one eye. It 
is an interesting fact that for form vision the 
colour-blind eye was much the better of the 
two, and he could recognise fine lines in the 
spectrum with this eye which were not visible 
to the other. He saw the two ends of the 
spectrum tinged with colour and the remainder 
grey. It will be noticed that his colour sen- 
sations were limited to the extreme red and 
the extreme violet, namely, those colours which 
present the greatest physical contrast to each 
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other. Neither the red nor the violet appeared 
of the nature of a primary colour, but gave the 
impression that they were largely diluted with 
grey. Atheory of colour vision must account 
for a case of this kind and also for the other 
varieties and degrees of colour-blindness. The 
trichromic are a very important class, and any 
theory must account for the fact that they see 
yellow as red-green, and blue as violet-green. 
As we should theoretically expect, when there 
is shortening of the spectrum the centres of 
the colours are moved towards the unshortened 
side. 

I will now show on the screen, some repre- 
sentations of pictures painted by colour-blind 
persons. | 

The upper picture is the copy, and the one 
below is the one which has been painted by 
the colour-blind artist. He has been givena 
selection of colours on plates, and from them 
has selected the one which he thought appro- 
priate in each case. It will be noticed that 
the mistakes made are characteristic of the 
colour perception of the person painting them. 
Whenever I show these pictures, I am asked 
why it is that these characteristic mistakes 
should be made, and that the true colour of 
the object is not used instead. This un- 
doubtedly would be the case if the artist were 
allowed to match the colours by directly 
comparing them. But he is not able to do 
this, he looks at the copy and decides what 
colour an object is, and then looks for colour 
with which to paint it. 

A man rarely uses a hue which he does not 
see as a definite colour, and therefore it has 
been quite possible for me to pick out those 
who are more or less colour-blind in the ex- 
hibitors of the picture gallery. Forinstance, 
if a trichromic has to paint a yellow object he 
will decide after looking at it, whether it be a 
red or green in his estimation and represent it 
accordingly. He will be greatly influenced by 
the nature of the colours in its immediate 
proximity, because simultaneous contrast is 
increased in the colour-blind. Thus he will 
certainly represent a yellow which is adjacent 
to a red as green, and a yellow which is 
adjacent to a green as red. 


EVOLUTION OF THE COLOUR SENSE. 


We must assume that the visual centre was 
developed first, and that at one time in past 
ages all objects appeared without colour, as in 
a photograph. When the colour-perceiving 
centre was first developed, the rays differing 
most in wave-length were the first to be dis- 
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tinguished, and so the spectrum appeared 
nearly all grey, or neutral, but with a tinge of 
red at one end and a tinge of violet at the 
other. As more and more cells were added to 
the centre it was not necessary that the rays 
should differ so much in refrangibility before a 
difference was seen, and so the red and violet 
gradually invaded the grey or neutral band, 
until at a certain point they met in the centre 
of the spectrum. Such cases are called di- 
chromics. The next stage of evolution of the 
colour-sense is when the colour-perceiving 
centre is sufficiently developed to distinguish 
three main colours in the spectrum. The third 
colour, green, appears in the centre of the 
spectrum, that is, at the third point of the 
greatest physiological difference of refrang!- 
bility of the rays. In accordance with the 
prediction of the theory, I found a considerable 
number of persons who saw the spectrum in 


this way, about 1°5 per cent. of men. The 
trichremic see three main colours in the 
spectrum—red, green, and violet. They 


usually describe the spectrum as consisting of 
red, red-green, green, green-violet, and violet. 
They do not- see yellow and blue as distinct 
colours, and are therefore in continual diffi- 
culty over them. There are very few of the 
tests in general use which can detect them, 
especially if names be not used. . They will 
usually pass a matching test with ease. An 
examination with the spectrum shows that 
their colour-perception is iess than the normal 
in every part, though the curve has the same 
general shape. The three trichromics de- . 
scribed in my recent paper on ‘‘ Observations 
on Hue Perception’’ each saw ten consecutive 
monochromatic patches in the spectrum in- 
stead of the eighteen or nineteen seen by those 
who see six colours in the spectrum. It is 
easy to show that the trichromic are danger- 
ously colour-blind. They will mark out with 
my colour-perception spectrometer a patch 
containing greenish yellow, yellow and orange- 
yellow, and declare that it is absolutely mono- 
chromatic. When tested with coloured lights 
they find great difficulty with yellow and blue. 
Yellow is continually called red or green. 
There are several other degrees of colour- 
perception, and it may be well to say a word 
or two about them, though I class all above 
the trichromic with the normal-sighted for 
practical purposes, as they are not danger- 
ously colour-blind, and can always distinguish 
signal lights correctly. In the next stage of 
evolution four colours are seen in the spectrum, 
and the fourth colour appears at the fourth 
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point of greatest difference of refrangibility, 
namely, at the orange-yellow. of the hexa- 
chromic or six-unit people. These persons I 
have designated ‘‘ tetrachromic’’ because they 
see four distinct colours in the spectrum, that 
is, red, yellow, green and violet. They do not 
see blue as a definite colour, and are con- 
tinually classing blues with greens; they 
usually prefer to call blue purplish - green. 
In the next stage in evolution there appeared 
those who see five colours in the spectrum— 
red, yellow, green, blue and violet, blue 
being now classed as a definite colour. These 
are the pentachromic group. These people 
pass all the tests in general use with ease. 
They, however, have a definitely diminished 
colour-perception compared with the normal, 
or those who see six colours in the spectrum. 
They mark out in the spectrum only fifteen 
monochromatic patches instead of eighteen. 
They cannot see orange as a definite colour ; 
for instance, they can never tell whether a 
strontium light, which is red, or a calcium 
light, which is orange, is being shown them. 
In the next stage of evolution, orange is re- 
cognised as a definite colour, and thus we get 
the hexachromic or normal group, and, as we 
should theoretically expect, the yellow of the 
pentachromic is now split up into two colours 
—orange and yellow. The last stage of 
evolution which we appear to have reached are 
those who see seven. colours in the spectrum, 
and the additional one is called indigo. These 
constitute the heptachromic group, and this 
-seventh colour appears at the exact point 
at which it should appear, according to my 
theory, namely, between the blue and the 
violet. Persons belonging to this class havea 
marvellous colour-perception and memory for 
colours. They will indicate a certain shade of 
colour in the spectrum, and then next day 
will be able to put the pointer at precisely the 
same point, a feat which is quite impossible 
to the ordinary normal-sighted person. They 
see a greater number of monochromatic patches 
in the spectrum than the hexachromic, but the 
curve has the same form. The marking out 
of the heptachromic does not appear correct 
to those who see six colours; for instance, the 
blue appears to invade the green, and the indigo 
does not seem to bea definite colour at all. 
If, however, we bisect the blue of the seven- 
colour man, and then bisect his indigo, on 
joining the centres we get the blue of the six- 
colour man, showing most definitely that the 
blue has been split up into two fresh colours. 
It will be noticed that there is room for much 
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further evolution, and we could go on splitting 
up the spectrum indefinitely if only we had the 
power to distinguish these finer differences, but 
as a matter of fact I have never met with a 
man who could see more than twenty-nine 
monochromatic patches in the spectrum, and 
there are really millions, though by mono- 
chromatic patches I do not mean twenty-nine 
separate colours. 

Tests for colour-blindness are of two kinds; 
namely, those which are used for the purpose 
of ascertaing whether colour-blindness be pre- 
sent or not, and those which are used when 
the inquiry is made for some practical purpose. 

I have devised a spectrometer for estima- 
ting colour-perception. In the focus of the 
instrument are two movable shutters, either of 
which is capable of moving across the spec- 
trum. By means of the two shutters any 
given portion of the spectrum can be isolated. 
Each shutter is controlled bya drum graduated 
in wave-lengths, so that the position of the 
edges of the shutters can be known. The 
accuracy of the graduation is to 5 Angstrom 
units. We can ascertain with this instrument 
the exact size of portions of the spectrum 
which appear monochromatic and their vary- 
ing size with different persons. We can also 
determine the limits of visibility on both sides 
of the spectrum, the exact size and position of 
the neutral band in different dichromics and 
the position of the most luminous portion of the 
spectrum. This instrument give us a key to 
the colour-perception of any person. 

I now come to the test which should be 
used for sailors and engine-drivers. 

On account of the arrangement of signals 
by sea and land, it is necessary that persons 
employed in the marine and railway services 
should be able to recognise and distinguish 
betwen the standard red, green, and white 
lights under all conditions in which they are 
likely to be placed. 

It is not only necessary to find out whether 
a person is able to distinguish between the 
red. green, and white lights, but to ascertain 
as well that he thoroughly understands what 
is meant by colour, and the individual charac- 
teristics of red, green, and white respectively. 
Too little attention has been paid to this in 
constructing tests for colour-blindness, and 
those who have had much practical experi- 
ence in testing for this defect, are aware of 
the ignorance which exists among uneducated 
persons with regard to colours. Many are under 
the impression that every shade of a colour isa 
fresh colour, and others have the most novel 
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ideas with respect to colour, It is necessary 
that a sailor or engine-driver should be able 
to recognise a red, green, or white light by its 
character of redness, greenness, or whiteness 
respectively ; that is to say, that the examinee 
has definite ideas of colour, and is able to 
reason with respect to them. All persons who 
are not able, through physical defect, to have 
definite ideas of the standard colours, and to 
be able to distinguish between them, must be 
excluded from the marine and railway ser- 
vices. In constructing a test for colour-blind- 
ness, we must not forget the element of colour- 
ignorance, because an engine-driver or sailor 
has to name a coloured light when he sees it, 
not to match it. He has to say to himself, 
« This is a red light, therefore there .is 
danger ;’’ and this is practically the same as 
if he made the observation out loud. There- 
fore, from the very commencement we have 
colour-names introduced and it is impossible 
to exclude them. Making a person name a 
colour is an advantage, because the colour- 
name excludes the element of shade. If, as 
some persons have said. testing by colour- 
names is useless, then the whole series of 
colour-names is useless. But if I say to a 
friend “ That tile is red,” and he agrees with 
me, it is evident that one object, the colour of 
which is by him classed as red, is also classed 
as red by me. The ordinary colour-names, 
red, blue, yellow, and green, form excellent 
bases for classification. The engine-driver is 
told that red is a ‘‘danger”’ signal, green a 
‘‘caution’”’ signal, and white an “all right ” 
signal. Therefore it is very necessary that he 
should know what is meant by these colours. 
It must be noticed that it is on account of 
there being so many variations in hue that 
such great difficulty has been found in con- 
structing an adequate test for colour-blindness, 
as it is the definite colours, and not the 
variations of them of which we wish to know 
the number. It will be seen that it is not 
merely a matter of shade as far as the colour- 
blind are concerned, but a distinct difference 
in tint. The normal-sighted could divide the 
green of the spectrum into yellow-green, green, 
and blue-green; and would, in the majority of 
cases, be able to range all greens under these 
three classes. The dichromic colour-blind see 
two colours only, and name colours in this way. 

We wish to exclude all those individuals 
who are included in the following three 
classes :— 

I. Those who see three or less colours in the 
spectrum. 
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II. Those who, whilst being able to perceive 
a greater number of colours than three, have 
the red end of the spectrum shortened to a 
degree incompatible with their recognition of 
a red light at a distance of two miles. 

III. Those who are unable to distinguish 
between the red, green, and white lights at the 
normal distance through insensitiveness of the 
retinal-nervous apparatus when the image on 
the retina is diminished in size. 

The dichromic regard green and red as 
almost but not quite identical, and this fact is 
one which it is nearly impossible to make a 
person, who has not thoroughly studied colour- 
blindness, comprehend—either the colour-blind 
himself, the public, oran unqualified examiner. 
They find that many colour-blind persons are 
able to recognise different colours and cor- 
rectly name them, and, therefore, set down 
the mistakes made to want of education in 
colours. 

It is astonishing with what accuracy many 
colour-blind (dichromic) persons name colours. 
I have met with several who were nearly 
always correct when they named a colour. 
One educated adult, in particular, had become 
so expert that he was often able to baffle 
attempts made by his friends to show that 
he was colour-blind. When I asked him 
the names of various coloured objects, he was 
nearly always correct, and did not content 
himself with using the ordinary colour-names, 
but employed such terms as cerise. He told 
me the means he adopted ; he said all colours 
appeared modifications of blue and yellow. 
The brightest and purest yellow was yellow; 
slightly darker and not so pure, green; darker 
still, red. The brightest and most typical 
blue, violet; less bright, blue; blue with a 
tinge of gray (dirty blue), purple; very im- 
pure blue, cerise. This colour appeared to 
him blue by day, yellow by gaslight. 

The following will show how it is that the 
colour-blind are able, under ordinary circum- 
stances, to distinguish between the colours 
included in one of theirs. All colours have 
not a similar degree of luminosity; thus, 
yellow is much the brightest colour. Red, 
yellow, and green have, to the dichromic 
colour-blind, as far as colour is concerned, 
a very similar appearance. They are not 
exactly alike in colour. 

It is very important that persons belonging 
to the second class should be excluded, and 
yet none of the ordinarily used tests detect 
them. The rays of red at the extreme left of 
the spectrum are the most penetrating, as may 
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be seen by looking at a light or the sun on a 
foggy day, or through several thicknesses of 
neutral glass. Itis chiefly by these rays that 
we recognise a red light at a distance, and it 
is therefore of great importance that a sailor 
or engine-driver should be able to perceive 
them. The third-class is one in which a 
person is able to distinguish colours easily 
when they are close to him, bnt fails to dis- 
tinguish them at a distance, owing to in- 
sensibility or to the nerve-fibres supplying 
the central portion of his retina being. im- 
paired. As a light at a distance occupies 
the central portion of the visual field, it 
is essential that the corresponding portion 
of the retina should be normal. We also 
do not wish to exclude persons who, though 
partially colour-blind, have a colour-per- 
ception sufficient for all practical purposes. 
If the persons to be tested have to distinguish 
between the standard red and green lights, 
these lights should be used as the basis of the 
test, because, if any other test were used, we 
should still have the same problem before us, 
from a practical point of view. A sailor might 
(with reason) object to any other test, and say 
that because he cannot distinguish between a 
green and a gray wool, it is no reason why he 
should be unable to distinguish between the 
red and green lights. 

The candidate’s capacity in this respect may 
be tested with a lantern, which I now show. 
By using a lantern with slides containing 
Standard red and green glass, we can obtain 
the necessary colours. But there are few 
colour-blind persons who cannot distinguish 
between the red and blue-green lights at a 
short distance. A simile will show how they 
are able to do this. If a normal-sighted person 
were to take two coloured glasses, green, and 
blue-green, and place them in a lantern at a 
short distance, he would be able to distinguish 
between them with ease. He would see as 
much difference between them as the colour- 
blind (dichromic) do between the standard 
red and green. But as the distance became 
greater he would find more difficulty in dis- 
tinguishing between the green and blue-green, 
and it would be very unsafe to trust a ship or a 
train to his powers, especially when one light 
only was shown. The dichromic colour-blind 
find the same difficulty with ordinary red 
and green. The intensity and character of the 
light should, therefore, be changed without the 
knowledge of the candidate. This may be 
done effectually with certain kinds of neutral 
glass. The glasses I use, like a mist or fog, 
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are . most transparent to the red rays at the 
extreme left of the spectrum, and, when several 
glasses are used together, the light allowed 
to pass through them has a distinctly reddish 
hue. The normal- sighted easily recognise 
coloured lights that have had their intensity 
diminished by these neutral glasses, but the 
colour-blind find great difficulty in distinguish- 
ing the colours in these circumstances. The 
test consists in naming coloured lights, which 
are shown unmodified and modified, as they 
would be under ordinary atmospheric condi- 
tions. The neutral glasses represent fog, the 
ground glass mist, and the ribbed glass rain. 

The following are the objections to the wool 
test, which is the official test of the Board of 
Trade. The material for the purposes of a 
colour-test is not a good one. First, we have 
the difficulty of obtaining correctly-coloured 
wools, then there is the great difficulty in 
obtaining duplicates of these wools; because 
two colours look alike it is not by any means 
necessary that they have the same composition. 
The probability is that if the dyes used be 
different the colours will differ in composition. 
When a good set of wools has heen obtained, 
the colours are liable to fade; and this fading 
will take place more rapidly in the case of 
some colours than in others. This will prevent 
the results of examinations made with one set 
of wools from being uniform and comparable. 
Then, the wools will become soiled, and this 
will happen in a very short time if the testing 
be conducted chiefly among the lower orders. 

Then the greens which it is necessary to 
pick out will become more soiled than the 
others, and so afford a mark of distinction to 
the colour-blind, who, not being confused by 
the striking differences of colour, are able to 
notice minutiz of this kind. It will be found, 
in testing a large number of persons, that 
those who are colour-blind will try to find some 
distinguishing mark in the wools selected by 
others. There are other points connected with 
the material which enable the colour-blind to 
pass the test. They may distinguish between 
brown and green by the touch but not by the 
colour. The relative luminosity of the colours 
of wools is very great, and forms a distinguish- 
ing point to the colour-blind. An ordinary 
red-green colour-blind will not put a yellow 
wool with a green or red one, but he will put 
yellow glass with green or red glass. 

The test colours used are a light green and 
a light shade of rose. A red is also used asa 
confirmatory test. A pure green is one of the 
worst possible colours to choose for a first test. 
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If the blue-green be removed, colour-blind per- 
sons may easily pass through the list without 
detection. 

Whom are we to reject by this test? If 
we reject all the (so-called) partially red and 
green blind, we shall reject many persons 
who are practically competent. If we only 


reject the (so-called) completely red or green 


blind, we shall allow many persons who are 
dangerously colour-blind to officiate as signal- 
men. The test is more theoretical than 
practical, the main object of testing for 
colour-blindness being apparently lost sight 
of: thus it has to be proved that a man who 
puts a confusion-colour with a green wool 
cannot distinguish between a red and a green 
light. Then, when a man has put aconfusion- 
colour with a green wool there is still the point 
to be decided whether he has been judging 
more by shade than by colour. 
and a greenish gray are very much alike to 
an uneducated man. In my experience an 
ignorant pentachromic or tetrachromic colour- 
blind (that is a person who is partially 
colour-blind, but not colour-blind to an ex- 
tent necessitating his rejection) is more likely 
to failthan an educated dichromic (red-green 
colour-blind). A person with central scotoma 
or insensitiveness to colour when occupy- 
ing a small portion of the field of vision, 
will escape detection if examined by this 
test. For example, I examined a person with 
central scotoma with my pocket colour-test 
(in which small pieces of coloured material 
are ranged in rows), and found him colour- 
blind with regard to red, green, and grey. 
I then examined him with Holmgren’s test, 
and he went through it correctly with the 
greatest ease. As a light at a distance occu- 
pies the central portion of the field of vision, 
these persons will be found to recognise colours 
when close to them, but not when they are at 
a distance. The red end of the spectrum may 
be considerably shortened, so much so that a 
person may scarcely be able to distinguish red 
from black. It is obvious that this will not 
prevent him from matching a light green wool 
with other green wools. It is not by any 
means an efficient test. We cannot reject by 
it those persons who would be dangerous as 
sailors or engine-drivers, and only those 
persons. It is also possible to instruct a red- 
green colour-blind so as to enable him to pass 
through this test with ease. I have taught an 
uneducated red-green colour-blind inot, of 
course, a candidate for one of the ser- 
vices) to pass through this test with less than 
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five minutes’ instruction. This man had pre- 
viously put the ordinary confusion colours with 
the test green, and painted a picture for me, 
representing the grass with vermilion, believ- 
ing that he had made a very good match. 
After my instructions he picked out the correct 
colours with ease and certainty. It must not 
be supposed that these instructions were elabo- 
rate. I first told him to notice the exact colour 
of the test green, and, when picking out 
the colours, to be guided by colour only, and 
not in any degree by shade. Having picked 
out the correct colours, I showed him that they 
formed a series commencing at a very light 
green, and ending ata dark one. I told him, 
therefore, to avoid all colours of the same 
shade as the test green, and to note how 
many wools I had picked out. I then picked 
out a typical blue, yellow, and red, and placed 
them beside the test green. I then told him 
that he need only know four colours—red, 
yellow, green, and blue—and must pick out 
the exact hue of green, carefully avoiding all 
greens which inclined to yellow or blue. 

In conclusion, I may mention that this test 
has in practice been a failure. I have ex- 
amined a great many dangerously colour-blind 
men who have passed it, and many others have 
had the same experience. In the Board of 
Trade report for 1908 it will be seen that of 
those who were rejected by the wool test, and 
who appealed, over 53 per cent. were found to 
be normal sighted, and to have been rejected 
wrongly. I hope that a committee will soon 
be appointed who will examine the facts fairly 
and carefully. 


DISCUSSION. 


The CHAIRMAN (Professor F. W. Mott) in open- 
ing the dicussion, said the author had given life-long 
study to the very important subject with which he 
had dealt in his paper. Twenty years ago the author 
introduced his lantern, and people were gradually 
awakening to the fact that it was the proper 
method of testing colour vision. Personally, he did 
not know why he had been asked to preside, because 
he was not an authority on the subject, although 
perhaps he was an interesting case. He discovered 
25 years ago in rather a peculiar manner that he was 
colour-blind. He had just returned from Germany, 
where Koch had discovered the tubercle bacillus. As 
was well known, the tubercle bacillus took a red 
stain, and a green or blue was used as a contrast. 
He adopted that method in examining cases of patho- 
logical work but kept missing the tubercle bacilli, and 
he then discovered that he could not see the minute 
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red rods on the blue, although he could recognise red 
perfectly well when the luminosity was sufficient. 
Such an incident showed he was rather a dangerous 
person if he had thought of going into the mercantile 
marine, the navy, or the railway service. While staying 
in Brittany in the previous year, his wife asked him 
whether he could see a soldier on the top of a hill who 
was wearing the striking French military costume. 
He was able to recognise the soldier’s cap, but not 
his red trousers ; as the soldier came nearer, however, 
he was able to see that the trousers were red although 
they had appeared black to him before. When play- 
ing golf, he was sometimes unable to see the red golf 
flag until he was very close to it, although it very 
much depended upon the prevailing atmospheric con- 
ditions, and his own state of health and feelings. The 
author tésted him with the wools, and he sorted them 
out as quickly as any man could, so that he passed 
the wool test without any difficulty. He could also 
tell perfectly well up to a distance of about 100 yards 
the lights of the trams on the Embankment, but 
beyond that distance his vision was confused. While 
waiting for a tram for Streatham, he told a 
friend that he could see a tram coming along 
with three lights on it, but he did not know 
what the colours were; they all appeared the 
same colour tohim. His friend told him there were 
two reds and a green, and when the tram came within 
about 70 yards of him he (the Chairman) was able to 
see the two distinct colours. He possessed a worsted 
tie which he had always thought was grey and black 
until he went to Brittany. One day, when undressing 
for the purpose of bathing, he laid the tie on the 
rocks and immediately noticed there was a green in 
it. He presumed that he noticed the colour on that 
occasion owing to the bright light, and to the fact 
he was feeling well. The theories of colour vision 
upon which the author had touched were of extreme 
interest, but he would have liked a little more 
evidence to be forthcoming in favour of the evolution 
of colour sense. He believed a theory was brought 
forward in support of the author's view, that cer- 
tain colours were not mentioned in Homer; and 
in that connection he desired to ask whether 
it was the fact that primitive races, such as the 
people of Borneo and Papuans, had their favourite 
colours, or whether they had no names for the 
colours. He congratulated the author on his perse- 
verance and for having had the courage of his 
convictions. He hoped Dr. Edridge-Green would 
continue to work at the subject, and apply his mind 
to elucidating the theories which he had enunciated, 
especially with regard to the visual purple and the 
accumulation of it in the fovea, and put the science 
on a practical and sound basis. The experiments 
should be repeated in order that scientific men might 
be convinced of their accuracy. 


Prof. A. M. WORTHINGTON, C.B., F.R.S., in- 
quired whether there was any evidence that, as a 
man got older and his sight began to fail, he de- 
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veloped colour-blindness among other defects of 
sight. Did that show itself in a shortening of the 
spectrum at either end or at both ends, and if at one 
end rather than the other, at which end? In his 
own case he suspected it was at the violet end, which 
had gradually come on; but it was only a suspicion, 
and it might have been there very much longer than 
he thought. 


Mr. J. S. Dow said he had listened with great 
interest to the paper, not only because of the 
fascinating nature of the subject, but because 
questions dealing with the retina bore so deeply on 
many other more practical questions in daily life. 
Just a month ago a discussion of the Illuminating 
Engineering Society had taken place in this room on 
the subject of ‘‘glare’’ and the effects of different 
kinds of light on the eye. Many kinds of illuminants 
were now being introduced, and it was necessary to 
consider which quality of light gave the best effects 
physiologically, and whether light of a very peculiar 
spectrum might not eventually give rise to a dis- 
turbance in the colour sense. His own interest in 
Dr. Edridge-Green’s work arose through some experi- 
ments on photometry. The question was considered 
how far, when one attempted to judge the brightness 
of two lights of different colours, any peculiarity in 
colour vision would give rise to abnormal photo- 
metrical readings ; whether, in fact, loss in the per- 
ception of colours also meant a loss in the intensity 
of the light perceived. He noticed that the author 
recoghised as one possible source of colour disturb- 
ance anything abnormal in the centre of per- 
ception in the brain, and he understood it was 
a fact that, in certain cases of insanity, in- 
stances were met with of colour-blindness occur- 
ring conjointly. It might, therefore, not only 
be something peculiar in the retina of the eye, 
but something in the brain itself which gave rise 
to the disturbance of the colour vision. The test 
of copying coloured pictures seemed to him in some 
respects an excellent one. For example, in looking 
from the picture to the paints, the person tested 
exercised his memory of colour. Now an engine 
driver had to remember what a red light was, 
besides being able to distinguish a red from a 
green light when side by side. In addition, when 
a man first looked at some object, and then 
tried to paint it, he used a different part of the 
retina. He remembered that Sir William Abney 
in describing certain cases of tobacco-blindness, indi- 
cated how the central part of the retina was apt to 
lose its perception, while the rest would remain 
normal. For example, a person called upon to select 
certain coloured pellets from a heap would fail to do 
so if he suffered from central disturbance, although 
he could distinguish colours quite well, out of the 
“tail of his eye.’ The historical question as to 
whether there had been a gradual evolution of the 
colour sense through the different stages of develop- 
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ment of mankind, was of considerable interest. A 
discussion took place on the subject between the late 
Mr. Gladstone and Mr. Grant Allen, the former 
taking the view that there had been such an evolution, 
mentioning that Homer spoke of the sea as ‘‘ wine- 
coloured,’? and that the ancient Egyptians, the 
Hebrew prophets and other ancient people showed 
much confusion in describing colours. Mr. Grant 
Allen contended, on the other hand, that this 
was mainly due to a difference in colour nomen- 
clature, that such people could see the colours all 
right; also, that it was impossible within a 
reasonable period of evolution for such a 
tremendous change to occur. Grant Allen showed 
that, even the bushmen in Australia had appa- 
rently a well-defined colour sense, so that there did 
not seem to be any ground to suppose that their 
powers of perceiving colour were very markedly 
different from those of the people of more civilised 
countries. Referring to the effect of different parts 
of the retina, he wished to point out that a very 
simple experiment proved that, as a larger region of 
the retina was employed, the power not only of per- 
ceiving the intensity of the colour, but also its range 
varied. For instance, if a small slit spectrum 
was formed on a screen and the eye was brought close 
up to it, it was possible to see much farther into 
the violet than if one looked at the spectrum from a 
distance; that would have to be taken. into 
account in any such tests of colour-vision. 
He was much interested in the discovery of visual 
purple in the centre of the retina. A theory 
was put forward by a physiologist some years ago 
that separate functions must be attached to the rods 
and the cones—that the rods did perceive light but 
could not distinguish colour, and that the rods, unlike 


the cones, acted mainly at very weak illumination. 


Dr. Edridge-Green, however, thought that most of 
the effects on which this theory rested could be 
explained much better on the basis of visual purple 
than by attaching different functions to those organs. 
And lastly, there was one point of a physical, rather 
than physiological nature, suggested by Dr. Edridge- 
Green’s paper. The author suggested that an im- 
pulse was transmitted from the light perceiving organs 
to a centre of perception in the brain, where it was 
analysed, and the sensation of colour was derived. 
Now, how did the electrical currents, which presum- 
ably carried this stimulus, vary qualitatively with 
different colours ? This seemed only possible on the 
assumption that they were of an alternating character, 
and that the colour was expressed as a change in 
wave-form., If this was so, how was the period of 
such a current connected with that of the frequency 
of light vibrations ? | 

Mr. C. DEVEREUX MARSHALL said that all who 
remembered the unsatisfactory theories which had to 
be swallowed years ago regarding colour vision must 
feel very thankful to the author for having evolved a 
much simpler theory, the facts of which were in 
accordance with the theory. With regard to the 
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practical question of testing colour-blind people, the 
point which the author insisted upon more than any 
other was the necessity of using colour names in 
testing such people. In the official test it was stated 
definitely that no colour names were to be used, the 
test being a pure matching test. A matching test, 
however, for testing a person’s ability to distinguish a 
light under various conditions was of no use at all, 
because there were many people who would not make a 
mistake in matching colours, but who did not know 
the names of the colours, and that was the whole 
point. Ifa seaman made a mistake which had dis- 
astrous results, it was no consolation to know that 
such a man could match a set of wools accurately. If 
such people were tested with silk and pieces of glass, 
such as the author had devised in his test, their 


defects would be discovered. The lantern test was 


an extremely crucial one, but as soon as a good lantern 
was placed on the market other people thought they 
were capable of improving it, and accordingly pro- 
duced cheaper and worse articles. He had recently 
seen a lantern which had red, green, blue and white 
discs with a small hole, and no neutralising glasses 
whatever. If candidates were tested with such 
an instrument they would know ‘there were four 
colours’in the lamp, and the order in which they 
occurred, and it was very undesirable that candidates 
should know the colours were coming up in regular 
series, Such a thing was absolutely impossible in the 
lantern the author had devised. Owing to the infinite 
combination of colours it possessed it was possible to 
catch any defective candidate with it. Anyone who 
had done any practical work with the wool test knew 
that it was utterly unreliable. The test had been 
rather forced upon the Board of Trade, and they con- 


titled to use it at the present time, and the mistakes 


that were made by its use by unskilled examiners were 
perfectly astounding to people who did not know what 
to expect. No matter how carefully the test was 
applied, certain people’ got through it who were 
a great danger to the community, in addition to 
which it did not distinguish those people who had 
slightly deficient colour perception, and who were 
not dangerous. Nobody wished to examine a man 
who was going to sea in such a way as to exclude 
him unless he had six colour units. If a man could 
under any circumstances mix up the colours he was 
going to use, that was all that would be required of 
him. The glasses which were of so essential a nature 
in the author’s lamp were neutral tinted glasses; they 
were most transparent to the rays of the greatest 
penetrability, so that a person with a shorten- 
ing of the red end of the spectrum was able to 
be detected at once. Mr. Freeland Fergus wrote an 
article on the celebrated case of Mr. Trattles, in 
which he said he did not consider that to certain 
people colour-blindness was of much importance, 
particularly at sea, because not a single case 
had ever been recorded in which it was proved 
that a collision had taken place owing to colour-blind- 
ness. If, however, one knew the workings of the 
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Board of Trade one would know that a person was 
never allowed to be tested for colour-blindness after a 
collision had taken place, and, therefore, it was im- 
possible to prove that the collision was due to colour- 
blindness. It was an undoubted fact that many 
collisions had taken place on clear nights, when 
vessels had been in sight of each other for a con- 
siderable length of time ; and then somebody had put 
the helm the wrong way over, exactly as he would 
do if he mistook one light for another. If all such 
people were tested immediately after the collision 
to see whether they had any defect in colour vision it 
would be possible to prove whether the collision had 
been occasioned by colour-blindness or not. 


Fleet-Surgeon W. W. PryYN understood that 
the author’s test consisted of simply naming the 
colour. He had worked with a lamp, not the 
author’s, for some years, and he found that when the 
candidate was asked to name the colour he very often 
hesitated for some time. For the last two or three 
years a modification had therefore been introduced. 
. The candidate had the wools in front of him, and the 
light was shown, and he was asked to name the 
colour and to match it with the wool. When he did 
not readily give the colour the name, he looked at the 
heap of wools, and if he was not colour-blind, took 
out the corresponding colour and named it at once. 
That plan had facilitated their work very consider- 
ably; it took much jess time, and he regarded it as 
quite trustworthy.. It would be interesting to know 
whether the author approved of that method. 


Dr. T. HARRISON BUTLER thought the nation 
owed a debt of gratitude to the author for the lamp 
he had produced; because anyone with practical ex- 
perience of colour-blind testing knew that the wools 
were absolutely unreliable. During the past 
month, he had been consulted by four men, all of 
whom had passed the wool test, but everyone of 
whom, when confronted with the lamp, had at once 
failed. One was an engine-driver driving a goods 
train on the London and North-Western Railway at 
the present time. He complained that he experienced 
a little difficulty when the porters and the signal-box 
men swung the lights. The man had passed the 
official test carried out every year by the London and 
North-Western Railway ; and on experimenting with 
the man he found that he had no difficulty with the red, 
but when green was shown him he said it was yellow 
or white, or he did not know. If shown white after 
green, the man said it was red, and if shown white 
after red, he said it was green. In addition to con- 
genital colour-blindness, a large number of persons 
acquired colour-blindness. For instance, a captain 
or a mate on a ship on a long voyage frequently 
smoked more than was good for him, and a large 
number of engine-drivers did the same thing, while 
some of them drank. The result, was that while they 
could match the wools with the greatest ease, when 
they were shown a small disc of light, such as the 
side light of a ship, or a signal light on a railway, 
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they could not see either red or green. It was abso- 
lutely essential that all railway men should be examined 
every year with the lamp. He had little doubt in 
his own mind that the terrible Shrewsbury accident, 
where the engine driver ran past three tiers of red 
lights which were against him, was due to colour- 
blindness. It was stated in the papers that there 
were black marks against the engine driver for 
having on previous occasions run past the signals, 
a thing engine- drivers frequently did, although acci- 
dents did not often occur. With regard to the 
pictures which had been shown, Professor Angelucci, 
a celebrated ophthalmic surgeon of Naples, wrote a 
paper two years ago on the subject, in which he 
stated that for several years he had been collecting 
pictures painted by colour-blind artists, and had a 
most interesting picture gallery of their pro- 
ductions. A celebrated ophthalmic surgeon at 
St. Thomas’s Hospital pointed out in a lecture 
the effect of abnormalities of vision, especially 
colour vision, upon art, chiefly alluding to the works 
of Turner. In that gentleman’s opinion Turner’s 
astigmatism was responsible for most of his wonderful 
drawing, especially in his later years; and reference 
was also made to the fact that in Mulready’s pictures 
as the artist grew older the paintings became more 
and more blue and the purples more and more violet, 
which he explained by saying that the lights became 
more and more tinted yellow as a man advanced in 
age, so that his perception of violet became less ` 
intense and a wrong value was given to the various. 
colours. He was very gratified to learn in the 
catalogue issued by the makers of the author’s lamp. 
that three English railway companies had already 
adopted the lamp, so that the author’s life-work was. 
at last beginning to bear fruit. 


Mr. THOMAS H. BLAKESLEY thought that the 
wool test for sailors and railwaymen was entirely un-- 
suitable. In that test, the object was surrounded by 
light; whereas if a dioptric test, such as a lamp, was. 
used, the colour to be judged was surrounded by 
darkness, the condition under which most of the 
people, to whom he referred, had to work. The 
author had, in his lamp, started the use of certaim 
standard colours; however many colours there were,. 
he was able to define every one of them. The proper 
instrument to use was one which would enable the 
colours to be varied at will, so that it would be 
impossible for candidates to learn the colours by 
heart. The City and Guilds of London Institute at 
Finsbury had acquired such an apparatus, by means 
of which any colour could be initiated, analysed, 
registered in a book, and reproduced on future occa- 
sions as required; and such tests, in his opinion, 
ought to be substituted for the uncertain ones in 
vogue at the present time. Sir Francis Mowatt 
expressed great dissatisfaction at the spectroscope 
tests used in the case of Mr. Trattles. Personally, 
he did not pretend to know what spectroscope tests 
the Board of Trade practised, but he thought Sir 
Francis would hardly have expressed the opinion if — 
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he had had an opportunity of studying the instrument 
the City and Guilds Institute had acquired. 


Lt.-Col. ALLAN CUNNINGHAM, R.E., asked the 
author to explain what he meant by a white light 
when referring to artificial lights, because he believed 
most artificial lights, except the electric arc lights, 
had a decided yellowish tinge, and possessed the 
peculiarity that when seen through any thickness of 
fog they acquired a strong reddish tinge. Even sunlight 
had the same peculiarity. He also wished to ask 
what was the effect on a red-green blind person when he 
saw so-called white lights through a thickness of fog. 


Mr. A. J. NEWTON enquired whether the author’s 
theory differed from those of Helmholtz, Clerk 
Maxwell, and others, and if so, in what way. 


Dr. EDRIDGE GREEN, in reply, stated that his 
theory differed absolutely from any other theory of 
colour vision, and explained every fact with regard to 
colour visien in another way, all previous theories 
being reduction theories. There were four discs in 
his lantern, each of which contained seven colours, so 
that thousands of definite colours could be made 
which had a specific absorption. The statement 
had been made that Sir Francis Mowatt was 
dissatisfied with the old method of using mixed 
spectral colours as‘ a test. If Sir Francis had 
worked with the spectroscope as long as he 
(Dr. Edridge-Green) had done he would have 
been even more dissatisfied, because such instru- 
ments had been worked by physicists who had no 
knowledge of physiology and ophthalmology. For 
instance, if a bright red wafer were! suddenly 
darkened, it would appear green instead .of red ; 
and if a red light were suddenly diminished 
a green after-image was obtained to 
extent that a green light would actually be seen 
instead of red. Everything depended on the funda- 
mental sources of light. All lights were different 
in constitution; therefore one light seen through 
a coloured glass was not the same as another light seen 
through the same coloured glass ; but the lights used 
in his lantern were such as to represent sufficiently 
closely the different standard red and green lights in 
operation at sea and on land, and they could be 
copied definitely in that way. The match made by 
the apparatus to which Mr. Blakesley had referred 
was not required, because under certain conditions of 
light the match would be quite a different one. A man 
who was more sensitive to the red would put less 
red in the mixture, and a man more sensitive to green 
would put in less green. Unless the identical con- 
ditions of light in every respect were obtained, only 
an artificial match resulted. His (Dr. Edridge- 
Green’s) spectrometer was used in quite a different 
way. He was greatly indebted to the Chairman for 
his advice and encouragement. Twenty years ago, 
he (Dr. Edridge-Green) said precisely the same 
things with regard to his lamp, as he had said that 
evening, but his remarks were received with derision. 
That did not matter so much, because he was oppos- 
ing the work of great men, but he did complain that he 
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did not get an opportunity of demonstrating his facts. 
Men simply said: ‘* You are wrong ;” but whenever 
he did succeed in getting them to look at his cases, 
they were immediately convinced. It took fifteen 
years, however, to get a Committee appointed 
to examine the cases, and then they agreed .- 
with him. The Chairman, when examined with 
the lamp, could not tell the difference between 
the red, green, and white lights at a distance 
of about 10 or 15 feet. With regard to the ques- 
tion of the evolution of the colour sense, the 
able paper by Mr. Gladstone, to which reference 
had been made, appeared in Tke Nineteenth 
Century. . Definite evidence of the evolution of 
the colour sense was to be found in the British 
Museum and other places, not only in colour terms 
but in actual pictures. Some of the mistakes he had 
described in the pictures he had shown were repre- 
sented in different coloured objects of different dates 
in the British Museum ; and the same remark applied 
to language. The first two colour terms were red 
and violet, but there were no colour terms in Homer 
for the whole of the centre of the spectrum, so that 
he thought Homer must be compared to a man who 
could only see the extreme red and the extreme violet. 
With regard to Mr. Dow’s remarks, the pigment 
of the yellow spot accounted for the variation in 
the shortening of the spectrum. Mr. Devereux 
Marshall had referred to the card test and also the 
imitations. When he (the author) first brought outa 
lantern test it was immediately copied by seven or 
eight men who knew very little about colour-blind- 
ness, with the result that the greatest discredit was 
brought on the lantern test. He read inthe Shipping 
Gazette of 20 years ago of four or five cases of colour 
blindness which were passed by such lanterns. The 
ordinary card test used. by many of the railway 
companies was not a test atall; he had never known a 
colour-blind person to fail under that test. The method 
that Surgeon Pryn mentioned that he had adopted 
was a very good practical one. With regard to Mr. 
Devereux Marshall’s remarks about accidents, he 
personally knew of a great number of accidents which 
were definitely due to colour-blindness, but if the 
Board of Trade did not examine the men afterwards 
they could not possibly find it out. One engine-driver 
told him that he had caused two collisions because 
he could not tell a red light from a green in a fog, 
but he was not found out; he passed the ordinary 
wool test. Eventually the man thought that engine 
driving was too unsafe an employment for him, and 
decided to give it up! In another case, in which a 


_man answered exactly to the colour-blind description, 


the assessors absolutely refused to have the colour 
sense of the man tested. In reply to Professor 
Worthington, the lens of the eye tended to become 
yellow with age, and then the blue and violet rays 
were more absorbed. 


On the motion of the CHAIRMAN, a hearty vote of 
thanks was accorded to Dr. Edridge-Green for his 
interesting paper, and the meeting terminated, 


february II, 1010. 


THE MANUFACTURE OF CACAO 
BUTTER. 


The three cacao products known to commerce are 
cacao butter, cacao powder, and cake chocolate, the 
manufacture of chocolate requiring skill and know- 
ledge in special degree. The butter is merely the oil 
or grease of the kernel, usually extracted by pressure, 
and leaving a residue still containing a certain amount 
of vegetable fat, which, being ground, as will be 
explained later, is used in making the beverage com- 
monly known as cocoa. When chocolate is intended 
to be produced, the carefully-cleaned kernels are 
crushed into a mass, flavoured, and manipulated 
according to many methods, and then, after an addi- 
tion of pure cacao butter has been made to the 
natural contents of the mass, it is pressed into small 
‘cakes and sold. The cacao bean is composed in 
weight of 88 per cent. of kernel and husk and 12 per 
cent. of shell. The shells and husks are treated 
‘chemically in Holland for the production of a low 
grade butter, the reduction being effected by ether or 
benzine. According to the American Consul at 
Hamburg, the kernel, which contains 50 to 5 5 per 
cent. of oil, was formerly treated, when the extraction 
of butter was contemplated, by boiling, roasting, and 
crushing in ten times its weight in water; the oil then 
rising to the surface was decanted, and the residue 
pressed mechanically for the elimination of such 
butter as it still contained. This method has been 
abandoned, and the kernels, freed from their enve- 
lopes, are now ground to a mass, brought to a tem- 
perature of from 140 to 158 degrees Fahrenheit, 
placed in coarse linen sacks, and finally pressed in 
steam-heated machines. After this first application 
of pressure the cacao cake contains from 20 to 
35 per cent. of fat; it is then ground and re- 
pressed until not more than 15 per cent. of the 
fatty matter remains. The oil or grease which has 


been extracted is called ‘‘ cacao butter,” which is 


used chiefly by chocolate manufacturers, and in 
smaller quantities, in the soap, perfumery, and 
pharmaceutical industries, in which, owing to its 
neutral qualities, it is especially valuable. Fresh 
cacao butter is yellowish-white, but if exposed to 
light, becomes entirely white, and possesses a mild 
odour of the cacao ard a sweet and agreeable taste. 


Both taste and odour are eliminated by boiling the — 


fat with absolute alcohol, and in this condition it 
keeps a long time without becoming rancid. It is 
firm in consistency and melts at from 89 to 95 degrees 
Fahrenheit, according to quality. Its density varies 
from 0890 to 0-900 at 59 degrees Fahrenheit. It is 
very soluble in ether, acetic ether, chloroform, and 
essence of turpentine. It is sometimes adulterated 
with a mixture of stearine, paraffin, and beef fat. If 
it is mixed with fatty oils it melts at a temperature of 
less than 77 degrees, and if it is mixed with paraffin 
and beef fat it melts at a temperature in excess of 95 
degrees Fahrenheit, and if pure, the point of fusion 
should not be less than 77 degrees nor more than 86 
degrees. The butter having now been withdrawn 
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from the mass, there remains an oily cake, which is 
ground into fine powder, and commands a very wide 
sale. The powder is usually prepared, according to 
the Dutch method, by the addition of a solution of 
chemically pure potash. Less frequently soda is 
used instead, or perkaps a solution of carbonate of 
ammonium. In ordinary practice the raw beans with 
their shell might be expected to yield from 40 to 45 
per cent. of their weight in butter and 30 per cent. 
of cacao butter. 


THE NOVA SCOTIA APPLE INDUSTRY. 


Apple growing in Nova Scotia is confined to what 
is known as the famous Annapolis Valley, a district, 
one hundred miles long, and which really comprises 
Annapolis, Cornwallis, GaSpereau, and Windsor 
Valleys. . This territory, ranging in width from six 
to ten miles, is one great orchard, and here apples 
have been grown for two hundred years, but their 
scientific production for commercial purposes is of 
There are yet wide 
districts which are adapted to this industry, and 
new orchards are being set out yearly, until now it 
is expected that Nova Scotia will in a few years play 
a very important part in supplying the demand for 
apples in all parts of the world where there is a 
market for this fruit. Something of the magnitude 
of the industry, and the improvement made therein, 
may be gathered from the fact that during the season 
of 1880-81 the total number of barrels exported from 
Nova Scotia was 41,785 ; during the season of 1906-7, 
287,196 barrels, during the season of 1907-8, 428,237 
barrels, while the total yield last season is esti- 
mated at 660,000 barrels. The apple farms are nearly 
all occupied by their owners, no doubt a strong factor 
in creating the great interest manifested in the intro- 
duction of newer and more scientific methods in 
caring for the trees and harvesting the crop. The 
American Consul at Halifax says that the farms are 
not large compared with those found in certain dis- 
tricts of the United States, only a few orchards con- 
taining more than sixty acres. The trees are set out 


from thirty to forty feet apart, thus allowing plenty 


of room for them to get the required nourishment. 
The Canadian Fruit Marks Act has done much to 
make the apple growers more particulary in harvesting 
their crop. The fruit is picked from the tree in small 
baskets, then placed carefully in barrels, aud con- 
veyed to a packing-house specially constructed for 
the purpose, where the fruit is carefully examined 
and packed for shipment. The best grade is marked 
“ Fancy,” and consists of well-grown specimens of 
one variety, sound, of uniform, and of at least normal 
size, and of good colour for the variety, of normal 
shape, free from worm holes, bruises, and other 
defects, and properly packed. Next in order, the 
selections being based on the shape, colour, size, and 
condition of the fruit, are those known as No. 1, 
No. 2, and No. 3. This system, which is rigidly 
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carried out, has done much to popularise Nova 
Scotia apples in foreign markets. By it, it is possible 
to tell from the mark on the barrel the class of fruit 
contained therein, thus effecting a saving in time to 
all parties concerned in their handling. Apples not 
shipped at once, are stored in warehouses so con- 
structed as to resist frost. When the demand war- 
rants their being put on the market, the fruit is trans- 
ported from the warehouses to the railway in carts, in 
which are charcoal fires to counteract the effect of the 
intense cold. The variety known as ‘ Gravenstine ” 
has, perhaps, accomplished more than any one apple 
to make Nova Scotia’s reputation as an apple-growing 
country. Annapolis Valley ‘‘ Gravenstines ” carry an 
aroma and flavour seldom, if ever, equalled in any 
other apple grown in Nova Scotia. Besides this 
variety, the Ribston, King, Bishop Pippin, Baldwin, 
Cox’s Orange Pippins, Northern Spy, Greenings, and 
Russets are grown to a considerable extent. Apple 
growers in Nova Scotia have had the same trouble- 
some pests to contend with as in various parts of the 
United States. During the last twenty-five years 
they have suffered from the canker worm, coddling 
moth, bud moth, and black spot fungus, and now 
they are battling with the dreaded brown tail moth. 
The practice of spraying has gone through the 
successive stages of bucket pumps, barrel. pumps 
with one set of hose, large barrel ór cask pumps, with. 
two sets of hose, and finally the power sprayer, 
with its 150-gallon tank, worked by a gasoline 
engine, the last having become necessary in spraying 
some of the orchards as often as three times-a year. 
At the present time there are scattered throughout 
the apple-growing district small evaporated apple fac- 
tories, the owners of which buy from the growers the 
spotted, rough, and undersized, bet solid fruit, not 
fit for export. This class of fruit is both evaporated 
and canned. An evaporating plant equipment, valued 
at £800, and employing from 12 to 14 hands, can 
' turn out from 1,200 to 1,500 pounds per day. The 
fruit is first peeled and cored, after which it is trans- 
ferred to the bleacher and treated to the fumes from 
burnt sulphur, about thirty-five pounds being used for 
finished stock weighing 1,200 pounds. After bleach- 
ing, the fruit is sliced and placed in the drying kiln 
(capacity 1,000 pounds), and hard coal is used for fuel. 
Three kilns will use one ton of hard coal in a day. 
At this stage of the process the fruit is thoroughly 
dried, the sulphur used in bleaching is passed off 
with the moisture, and the apple left white and pure. 
In the kiln its contents are turned every two hours 
for twenty-four hours, after which it is transferred 
to the ‘making,’ or curing-room, and here it is 
moved from bin to -bin for six days. At the end of 
this time it is ready for packing. Boxes of uniform 
size are used by all packers, each box holding fifty 
pounds, and lined throughout with waxed paper. A 
layer of the fruit is first carefully arranged on the 
bottom of the box, and on top of this the slices are 
placed flat until fifty pounds are ready to press; the 
box is closed, and the apples are then ready to go.on 
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the market. While there are a number of packers of 
evaporated apples in the province, almost the whole 
of the output is controlled by a Halifax firm, and one 
at Belleville, Ontario. Both of these firms have 
factories in the apple district. Besides using the 
inferior apples for evaporating, most of the plants. 
run canneries, and in this way dispose of a large | 
amount of the fruit. The apples for canning are 
peeled and cored, quartered, and from four and a half 
to five pounds are put into a can. These cans are 
sealed and submerged in boiling water from five to- 
seven minutes. This thoroughly heats the contents,. 
but not to such an extent as to render the fruit soft. 
or sodden. 


THE MANUFACTURE OF ARTIFICIAL 
l NITRATES IN FRANCE. 


A company has been recently formed in France 
under the name of the Société de Carbures et de 
Produits Chimigues, for the manufacture of nitrates 
from the atmosphere. The process employed com- 
bines nitrogen with carbide of calcium, and the pro- 
duct is called cyanamide. The factory, of which an. 
interesting account is given by M. Daniel Bellet, in 
Cosmos, is situated in the valley of the Tarentaise, 
in the commune of Notre-Dame-de-Briangon, where: 
there was already a calcium carbide factory. This- 
provided the necessary carbide and the electric power.. 
At this point of the valley, the company. has a 
total of 13,000 horse-power, taken partly from the 
Eau Rousse, partly from the Belleville. A hydro- 
electric station has been built, which possesses five- 
turbines, working under a fall of 362 metres. The 
current is brought, under a tension of 15,000 volts, 
to a transforming station in the village of Notre-Dame- 
de-Briancon, whence it is distributed to the carbide- 
and the cyanamide factories. 

At the former of these, calcium carbide is manu-. 
factured by the Bullier process, and pieces of this, 
weighing from 20 to 40 kilograms, are sent in trucks- 
to the cyanamide factory. A lift raises the trucks, 
and the contents are tilted into a stone breaker, 
whence the broken carbide falls into a mill, such as. 
is used in cement works, and emerges in the form of 
a fine powder. All the machinery is driven by 
electricity. _ 

The nitrogen, which is obtained by the Linde pro- 
cess, is injected on the powdered carbide, which is 
placed in cylindrical furnaces. The temperature is 
then raised, and the heating operation lasts for a. 
period varying from 18 to 56 hours. The furnace, 
which is movable, is moved by means of a wheeled 
crane, and then is cooled with its contents. These- 
are now in solid lumps. As they are not yet in a. 
state suitable for agriculture, they are subjected to a. 
further process of breaking and milling, similar to 
that which has already been explained in the manu- 
facture of the. carbide. 

The cyanamide is not delivered to purchasers im 
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the form of this powder, however, as for agricultural 
purposes it has been found advisable to granulate it. 
With this object, the powder is mixed with a certain 
quantity of water, and then the paste is spread ‘on 
trays fitted with revolving rakes. The material 
passes out at the bottom of the machine in the form of 
granulated cyanamide. Or the powder may be lightly 
sprinkled with tar oil, in which form it is Core by 
many agriculturists. 

The factory at Notre-Dame-de-Briancon possesses 
furnaces which yield ten tons a day, while the, ware- 
houses can hold 1,500 tons of cyanamide. Machinery 
has been installed capable of doubling the production 
as soon as the demand for it increases. 


A NEW INVENTION FOR ROAD 
LOCOMOTION. 


With the increased study of the wind, as a direct 
factor in aiding locomotion in the air, inventors have 
taken up again the problem of utilising the wind for 
transportation by land. It is true that early experi- 
ments with. horseless vehicles included sail wagons as 
well as steam wagons, but both at the time failed to 
promise any measure of practical utility. In these 
days of light construction, rubber tyres, ball-bearings, 
and, above all, of smooth, solid roads, the conditions 
are totally changed. The feasibility of sailing easily 
over the frozen surfaces of rivers and lakes has long 
been recognised and utilised, and it would now 
appear as if the wind can render helpful service to 
some extent in connection with locomotion over 
normal roads. According to the American Consul 
at Chemnitz, a German inventor has perfected and 
patented a simple sail vehicle which makes fair pro- 
gress over good roads and across sandy stretches, 
such as a sea beach. The dominating features in the 
construction are lightness and effective steering facili- 
ties. The present form is a light framework support- 
ing a saddle and a mast for the sail, and resting upon 
four wheels, one wheel on either side, and one before 
and one after. The two latter are of a larger dia- 
meter than the former, and all are far apart, as is the 
practice with automobile wheels. The chief peculiarity 
in the device is the connection of the wheels with one 
another. The rear wheel and the right side wheel 
are rigidly connected together, and the same is the 
case with the front and the left wheels. The two 
connecting bars are joined with each other by means 
of an axle or cross-bar, the attachment at each end 
being of a hinged type. A person sitting on the 
saddle rests his feet on this transverse axle, and by 
suitable pressure can alter at once the relation of the 
wheels to the main axis of the framework. This 
arrangement furthermore leaves his hands completely 
free for adjusting the position of the sail or using a 
brake. The whole device has a certain lightness and 


elegance which will appeal probably at first to the- 


lover of sport. Contests of speed will involve but 
little of the danger accompanying competition with 
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cycles or automobiles, but will afford play rather for 
the quickness and deftness required of the ‘‘ mariner ” 
in utilising to the utmost the surrounding atmospheric 
conditions. It is said that experiments made with 
the new vehicle on smooth roads give good promise 
of its availability, especially in flat districts, where no 
serious grades are ta be encountered. 


ARTS AND CRAFTS. 


Tar ARTS AND CRAFTS EXHIBITION AT THE 
New GALLERY. 


Second Notice. 


ene: —There is certainly no lack of jewellery 
this year, and a good deal of it reaches a really high 
level of craftsmanship. That the effect of so many 
chains, pendants, brooches, buttons, and the like 
produced by craftsmen and craftswomen who are for 
the most part following along the same or similar 
lines shown together in the same room should be a 
trifle monotonous is, perhaps, only what was to be 
expected. But there is undoubtedly a certain 
monotony about the jewellery as a whole, though, 
oddly enough, it hardly seems to have struck the 
general public who appear to pay more attention to 
the trinketry than to any other class of exhibits. It 
must be admitted, too, that, granted this one weak 
point, there is singularly little to be said against the 
jewellery. Almost all of it is in good taste, a great 
deal of it is well executed, and it shows on the whole 
a very competent knowledge of the principles under- 
lying design of the simple and unpretending sort. 

Nearly all the best known of the artistic craftsmen 
in jewellery have sent exhibits. Mr. and Mrs. Gaskin 
are represented by a number of chains, all of them 
very light and dainty looking, as well as by various 
other objects. Mr. Harold Stabler shows some well 
schemed necklaces, and Mr. Alexander Fisher exhibits 
work of a more massive and dignified character. 
Mr. G. E. Sedding, who is responsible for several 
chains, necklaces, and buckles, is doing work which 
is at the same time more interesting and more serious 
than the greater part of the exhibits. There is one 
little watch chain of his in silver and gold which is 
peculiarly satisfactory. 

Enamel seems on the whole to be used with far 
greater reticence than heretofore, and takes its place 
as a helpful adjunct to the metalwork instead of jump- 
ing to the eyes in aggressive blobs. Mrs. Phoebe 
Traquair’s enamelled pendants, etc., are very fine 
in colour, though the design is sometimes rather 
indeterminate, and Mr. J. Cromer Watt’s little piece 
of opaque clotsonné has a quality which is rarely seen 
in modern European work, 

By far the most interesting exhibit amongst the 
jewellery is, however, Mr. Ll. B. Rathbone’s little 
show of a ‘‘ Jewellers Sampler,” illustrating the 
almost countless forms which can be evolved from a 
piece of wire of a given length, and, further, what 
practically endless patterns may be constructed by 
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the combination of quite a few of these elementary 
forms. It is not only an object-lesson for the maker 
of wire jewellery, but a demonstration of how simple 
design for this sort of purpose could be taught to quite 
young children as a sort of play lesson. Mr. Rath- 
bone’s’ book on jewellery, which is just appearing 
and is to be illustrated by reproductions of the 
sampler here shown, ought to prove extraordinarily 
interesting. 


Metalwork.—The metalwork other than jewellery 
covers a wide ground, and ranges from small silver- 
smiths’ work to wrought iron on a large scale and of 
a solid description. Mr. Spencer, for instance, 
besides showing silversmiths’ work, exhibits amongst 
other things a wrought iron grate-basket, some dogs, 
and a fender. Mr. Gimson sends some very work- 
manlike fire-irons, and Mr. R. S. Lorimer is re- 
sponsible for the design of a polished iron screen 
which calls attention to itself from a rather dark 
position by its dignity and fitness. Im fact, the 
ironwork as a whole is characterised by a simplicity, 
a workmanlikeness, and a regard for construction 
which are good to see. It is straightforward, manly 
work, well suited to execution in iron. The two 
large lecterns shown respectively by Mr. Spencer and 
Mr. Bainbridge Reynolds are curiously different—the 
one, executed in wrought iron, being a distinctly 
modern treatment of an almost Byzantine model; 
whilst the other, carried out in brass, is a rendering 
of the traditional formal eagle. Coming to the small 
work, it is more difficult to refer to particular pieces, 
but Mr. Rathbone, Mr. Stabler, Mr. Paul Cooper, 
Mr. Bernard Cuzner, and Miss Florence Steel, all 
send silver work very well worth looking at, while 
Mr. Garbe exhibits various things, notably a mirror 
in brass with a fishskin back, which, though uot all 
equally attractive, are for the most part wonderfully 
satisfactory. | 


Pottery.—There is nothing very strikingly new in 
the way of pottery, though plenty’ of ‘interesting work 
is to be seen at the New Gallery. The two most 
important exhibits are housed in four large glass 
cases, and there are a number of plates, bowls and 
vases of varying merit dotted about in and on the 
furniture in the North Room. Mr. Howson Taylor’s 
two cases contain some interesting sang-de-boeuf, 
one or two good bits of crackle, and several very fine 
little pieces of colour. His show is well worth 
looking at—but the large label ‘‘leadless glaze” 
seems a trifle superflous at an exhibition of this kind. 

The two cases of painted lustre exhibited by 
Messrs. Pilkington’s Tile and Pottery Company are 
very unfortunately placed. It is not easy to see the 
pots individually in the right light, and it is impos- 
sible to get a good view of the exhibits as a whole — 
but they come up to at least as high a standard as 
connoisseurs have grown used to expecting from 
work executed under the control of Mr. Burton. 
The use of a thin coating of slip under the glaze on 
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the inside as well as on the outer side of some of the 
bowls, considerably adds to the variety of effect. 

Mr. Bernard Moore exhibits some vases in fine red 
flambé and also one very delicate little bit of gold 
flambé—and, amongst the things shown by Messrs. 
Doulton and Co., three very simple grayish stone- 
ware vases are noticeable for the beauty of their tex- 
ture as well as the satisfactoriness of their form. 
There is nothing very remarkable about any of the 
unlustred painted pots, except perhaps that, in many 


cases, the painters have contrived to get in under- 


glaze colour an unpleasant quality which we usually 
associate with on-glaze work. It would be rather in- 
teresting to know whether this effect is intended by 
the painters, or is due to the leadless glaze which 
they use. 


Glass and Stained Glass.—Messrs. James Powell 
and Sons, of the Whitefriars Glass Works, are the 
only exhibitors of glass vessels who show more than 
three or four objects, but they contrive to display so 
much that is interesting in their modest case, that 
one feels as though the material were more than well 
represented. Perhaps the most beautiful effects are to 
be seen on some of the etched vases. One goblet in 
particular, in which a dusky purple eagle appears on 
a blue gronnd, is really lovely in colour. The process 
is not, of course, new, but it has usually been so 
restricted to work in rather crude red or blue on white, 
that its use in order to get colour effects, comes as 
something of a surprise. Some of the opaque glass 
vases are also beautiful in their almost agate-like 
fashion, and there is one little bluish bow], delicately 
engraved with fishes, and shot, as it were, with 
broken gold leaf, which is really fascinating. Several 
other examples show how beautiful cutting can 
be when it is employed with reticence, and how 
well it goes with simple engraving — and there 
are one or two adaptations of Egyptian earthen- 
ware goblets, in which the artistic interest is en- 
hanced by a certain flavour of antiquity. Messrs. 
Powell have succeeded in showing not only a very 
attractive little collection of vases, but also a variety 
of different ways in which beautiful results can be 
obtained in glass. 

The little panels of stained glass exhibited in the 
balcony do not make a very interesting collection—but 
stained glass is, of course, extremely difficult to show 
at an exhibition and, further, the limits of the space 
where it could be seen even moderately well at the 
New Gallery make it impossible for anything but 
comparatively small panels to be on view there— 
and when it comes to proper leaded stained glass, 
small panels are in the nature of things far more diffi- 
cult to manipulate than larger ones. The lack of really 
interesting executed stained glass is, however, more 
than made up for by the number of cartoons shown in 
the West Gallery. Mr. Selwyn Image has a full 
size drawing of Bishop Lancelot Andrewes which 
proves that it is possible to make dignified decoration 
out of the somewhat unpromising material offered by 
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the costume of a seventeenth century English bishop. 
Mr. Christopher Whall’s most important drawings do 
not happen to be for glass, and the small panel of 
executed glass carried out by his pupils from his 
design, is not very important, but anyone who knows 
and appreciates-his work at Canterbury and Gloucester 
will be glad to see that he seems to be building up a 
regular school of glass designers. There are several 
cartoons on the walls of the West Room whose 
authors are quite evidently under his influence, and 
they show for the most part not only a knowledge of 
the technical requirements of stained. glass, but a 
sense of style which it is very good to see. 


CORRESPONDENCE. 


JAPANESE “MAGIC” MIRRORS. 


Compelled to leave before the conclusion of the 
discussion on Mr. Rosenberg’s paper on the 
2nd inst., I was surprised to read in the ¥ournal 
that the subject of the so-called ‘‘ magic” properties 
of Japanese mirrors arose, and that Mr. Reynold- 
Stevens inquired as to their preparation, presumably 
with reference to their special property referred to. 

The following appears to me to be the probable 
explanation of the production of this property in the 
mirrors, and is one I have a dim recollection of 
having met some years ago, though where I cannot 
remember. Possibly it was from my former colleague 
in Japan, the late Professor Ayrton, who made a 
study of the subject. 

The mirrors are of cast metal, or rather of alloy, 
the designs being embossed on the backs, and the 
fronts, of course, being flat. The result is that the 
metal varies considerably in thickness at different 
parts of the surfacé. The front is then smoothed 
down and burnished preparatory to the final opera- 
tion of polishing. In the burnishing process a blunt 
tool is used, with the application of a fair amount of 
pressure. During this operation the thinner parts of 
the metal ‘‘ give’’ slightly under the pressure, re- 
covering after the passing of the tool; thus the 
‘surfaces of these parts are left very slightly convex 
when finished. The convex parts so formed would 
follow the outline of the pattern on the back. 

If this is a correct explanation it should easily 
admit of proof on examining the character of the 
reflected image. It appears to me that, as the 
convex parts would scatter the light somewhat, the 
design would appear the more strongly illuminated. 
Perhaps Professor Silvanus Thomson, with his supply 
of mirrors and opportunities at Finsbury, will kindly 
test the point. It is possible that re-polishing in the 
ordinary way, with its preliminary cleaning and 
rubbing, may so level down these faint curvatures 
as to obscure the effects, which the more gentle 
Japanese method of working, or Mr. Rosenberg s s 


simple process, would not do. 


E. F. MONDY. 
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NOTES ON BOOKS. 


A History oF SARAWAK UNDER ITS Two: 
WHITE RAJAHS, 1839- 1908. By S. Baring- 
Gould, M.A., and C. A. Bampfylde, F.R.G.S. 
London: Henry Sotheran and Co. 15s. net. 


In 1830, young James Brooke, late of the East 
India Company’s service,’ sailed to China. On his- 
passage through the Eastern Archipelago, he was so- 
much impressed by the contrast between the match- 
less beauty of nature, and the extraordinary vileness- 
of man, that he conceived the great plan of rescuing 
these regions from barbarism. His task was no light 
one. The islands were occupied by savage tribes of 
head-hunters, everlastingly at war with one another,. 
and subject to murderous raids from the most fero- 
cious pirates in the world. Brooke, however, did not 
shrink from the task. Having succeeded, on the death: 
of his father, to a considerable property, he bought a 
yacht, Zhe Royalist, of 140 tons, and after carefully 
training his crew of twenty men, by’ preliminary 
cruises in the Mediterranean, he sailed from the 
Thames, in 1838, on his great adventure. On reach— 
ing Borneo, he found the Rajah Muda Hassim en- 
deavouring to subdue some of the Dayak tribes, who: 
had revolted. Brooke offered to assist the Rajah, 
and in return for his services, which assured the 
victory of Muda Hassim, he received the title 
of Rajah of Sarawak. As soon as his position 
was established, Brooke set to work to prepare a 
code of laws, and to introduce just and humane 
methods of dealing with his subjects. He also took 
vigorous steps to reduce the power of the pirates, in 
whom he saw the worst menace to commerce and 
civilisation in the Archipelago; and so successful 
were, his, efforts to improve the condition of his 
raj, that, in recognition of them, on his return 
to England in 1847 he received the freedom of 
the City of. London, the degree of D.C.L. from 
the University of Oxford, and the title, K.C.B. 
Shortly after this, however, grave charges in connec- 
tion with his operations in Borneo were brought 
against him in the House of Commons by Joseph 
Hume and others; and although, after a full investi- 
gation the charges were declared to be not proven, 
Sir James was deprived of the Governorship of 
Labuan, to which the British Government had 
appointed him. He remained Rajah of Sarawak, 
however, till 1868, when he was succeeded by his 
nephew, Charles Brooke, who still holds the title, 
and has done much to consolidate and strengthen 
the work started by his uncle. 

Messrs. Baring-Gould and Bampfylde have done 
full justice to this extremely interesting subject. They 
have painted a vivid picture of a fearless empire- 
builder, facing with equal courage the perils of pira- 
tical warfare, and the indifference—sometimes the 
hostility—of the Government at home ; and they have 
given an adequate account of the second Rajah, who, 
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if his life lacks something of the romantic glamour 
which surrounds his uncle, has laboured to good pur- 
pose to promote the security and happiness of his raz. 
“ Sarawak,’’ say the authors, ‘‘ owes its pros- 
perity, and the people their rights and liberty to the 
Brookes, and to the Brookes alone. Equality be- 
‘tween high and low, rich and poor; undisturbed 
rights over property; freedom from the bonds of 
slavery, and from harsh and cruel laws, are blessings 
which, but for the Brookes, in all probability would 
have been denied them for many more weary years of 
desolating tyranny.”’ 


NATURE AND ORNAMENT. Vol. II. By Lewis F. 
Day. London: B. T. Batsford. 7s. 6d. net. 


The first volume of this work, of which a short note 
appeared in these columns about a year ago, dealt 
with ‘‘ Nature the raw material of ornament.” The 
present volume has for its sub-title, ‘‘ Ornament the 
finished product of design,’’ and the two together 
more than cover the ground of the author’s “ Nature 
in Ornament,’”’ which is now out of print. 
Probably no one is better fitted than Mr. Day to 
write upon design. Not only does hé possess a very 
-extensive knowledge of the history and theory of the 
subject, but with over thirty years’ experience as a 
‘designer in all kinds of manufactures into which 
ornament enters, he knows exactly what is practicable, 
what is not. ‘*‘Art is compromise,’’ says Mr. Day 
_(and this is perhaps even truer in the case ot design 
than of the sister arts). ‘‘ Beginners in design try to 
represent all that they see or know to be there. An 
-artist will reject many truths for the sake of the one 
truth he wants to enforce. He knows what he wants, 
-and will sacrifice all (to him) lesser consideration to 
. get it. 
“An ornamentist is called upon to give up more 
than other artists. His opportunities for natural 
‘treatment are rare, There is so much that is irrele- 
vant to his narrower purpose. More than half his 
-art is in the faculty of selection and rejection. He 
has every time to strike the balance between use and 
beauty. ”? 
_ The volume shows that Mr. Day’s long experience 
has taught him that important part of the designer’s 
art—the faculty of selection. The illustrations, which 


are very numerous, are in many cases also very beau- | 


tiful. They are drawn from many countries and 
from many periods, and not the least charming are 
two which bear Mr. Day’s own initials. A word of 
praise is also due to the publisher, who, as usual, has 
spared no pains in the reproduction ‘of the ilus- 
trations. 


THE GREAT PACIFIC COAST. 
Enock, F.R.G.S. London: 
16s. net. 


By C. Reginald 
Grant Richards. 


Mr. Enock has already published three separate 
volumes on ‘‘ Mexico,” ‘‘Peru,’’ and ‘‘ The Andes 
and the Amazon,’’ and in these works, as wellas in 

_the two papers which he has read before the Society, 
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he has proved himself a writer with a power or 
vivid description, and a traveller keenly sensitive of 
the romarice of wandering in the less known regions 
of the West. In the present volume the task which 
he has undertaken is an enormous one. It is, to 
quote his own sub-title, to give ‘‘ an account 
of life and travel in the Western States of North 
and South America, from California, British 
Columbia, and Alaska, to Mexico, Panama, 
Peru and Chile; and a study of their physical 
and political conditions.’ The purview of his 
work extends over twelve thousand miles; it is, 
therefore, out of the question to expect an exhaustive 
treatment in any single volume, but he has certainly 
succeeded in giving an excellent bird’s-eye view of 
the great sweep of coast-line. 

The book contains a vast amount of information on 
all kinds of subjects, and is written in an easy, chatty 
style, which should suit the general reader. Almost 
every page contains something ofinterest. Mr. Enock 
has conversed with all sorts and conditions of men— 
explorers, engineers, miners, natives, keen Yankees 
and easy-going Chilians—and he reproduces his 
sbrewd impressions of them, their modes of 
thought, and of living, with a skilful touch. Some — 
of the graver problems which face the various countries 
are also dealt with. There are many signs abroad 
that South America, as a whole, is rousing herself 
from the lethargy which has so long oppressed her. 
No one has a better idea than the author of the 
wealth of Peru, Chile, Mexico and Ecuador; the 
natural resources of Brazil and the Argentine are also 
boundless. It is incredible that sooner or later 
countries possessing such possibilities should not be 
developed, and in Mr. Enock’s pages there is much 
to suggest that the vast continent is on the eve of a 
great awakening. 


BIBLIOGRAPHY OF THE WEST INDIES (EXCLUDING 
JAMAICA). By Frank Cundall, F.S.A. Kingston, 
Jamaica: The Institute of Jamaica. Agents in 
London: H. Sotheran and Co. 


Some time ago Mr. Frank Cundall published, for 
the Institute of Jamaica, of which he is Secretary, a 
‘“ Bibliographia Jamaicensis,” or a list of Jamaica 
books, pamphlets, magazine articles, newspapers, 
and maps, most of which are to be found in the 
library of the Institute. He has followed this up 


with a similar bibliography, or rather pamphlet, 


dealing with the West Indies, excluding Jamaica. 
Apparently the bulk of the works referred to are in 
the Institute’s library, but there appear to be also a 
large number which are not to be found there. 


Spons’ ARCHITECTS’ AND BUILDERS’ POCKET 
PRICE Book. London: E. and F. N. Spon, 
Limited. 3s. net. | 
This well-known little hand-book has now reached 

its thirty-seventh edition. Edited by Mr. Clyde 

Young, A.R.I.B.A., and revised by Mr. Stanford 

M. Brooks, it contains, in a handy and compendious 
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form, an immense amount of information indispen- 
sable to the architect and builder. Considerable 
additions have been made to the Memorandum and 
Price Book Sections, while tables of constants of 
labour for all trades have also been included. 


GENERAL NOTES. 


THE ‘‘ EMPIRE GAZETTE. ”—This new monthly 
publication is the official organ of the British Empire 
Agency, Limited, waose objects are to collate and 
distribute information of.every description concerning 
all parts of the Empire, and to give intending settlers 
and investors impartial advice regarding openings 
and opportunities in our oversea States: The Gazette 
contains articles on ‘‘Fruit Farming in British 
Columbia,” ‘‘ The Egyptian Sudan under Sir Regi- 
nald Wingate,’ ‘‘ Pensioners and Emigration’? 
(under which heading is described an interesting 
scheme intended to facilitate the employment and 
settlement of ex-service men, reservists and their 
families in the Colonies), ‘‘ Finance and Investments,” 
and—what will, perhaps, prove its most useful 
feature—an ‘‘Imperial Property Register,” which 
contains particulars of various lands, partnerships and 
investments purchasable in the Colonies. 


. APPOINTMENTS IN JAPAN.—It is natural that 
many young men should turn to Japan as a country 
in which to find a prosperous career, but, in fact, it 


appears to be very unsuitable for those seeking em-. 


ployment. In his report, just issued (No. 4382, 
Annual Series), Mr. Acting Vice-Consul Harrington 
says that he frequently receives from British sub- 
jects, in various parts of the Empire, inquiries as to 
the possibility of obtaining employment in Japan. 
Ladies ask for positions as governesses, typists, 
teachers; their requests vary from clerical work to 
semi-technical employment on railways, docks, &c. 
But the opportunities are few, and not inviting. 
The great differences of language, clothing, mode 
of living, makes the employment of foreigners a 
matter of difficulty, not to mention the fact that 
such foreigners cannot live on the same low rates 
of remuneration that Japanese can. Moreover, posi- 
tions which do exist, such as teacherships of English 
in boys’ and girls’ schools, are few, and generally filled 
through channels not open to the casual applicant. 
And a position as teacher might involve residence 
in the interior, where ignorance of tbe language 
and customs, and the difference of national habits, 
mean more or less discomfort. In no case, says 
Mr. Harrington, should persons go to Japan on the 
chance of finding employment, unless provided with- 
adequate funds to return should ‘the visit prove a 
failure. 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 

Wednesday evenings, at 8 o’clock :— 

FEBRUARY 16,—‘‘ The Lifeboat and its Work.” 
By SIR JOHN CAMERON Lams, C.B., C.M.G., 
Deputy-Chairman of the Royal National Lifeboat 
Institution. COLONEL Sir FitzRoy CLAYTON, 
K.C.V.O., Chairman of the Royal National Lifeboat 
Institution, will preside. | | 
_ FEBRUARY 23.—‘ Oxy-Acetylene Welding.’ By 


H. S. SMITH. CHARLES VERNON Boys, F.R.S., 
will preside. 
MARCH 2.—‘‘ The Teaching of Design.” By E. 


COOKE. SIR WILLIAM BOUSFIELD, M.A., LL.D., 
will preside. 

MarcH g.—‘‘The Public © Trustee and his 
Work.” By CHARLES JOHN STEWART, Public 
Trustee. The LorD CHIEF ‘JUSTICE, G.C.M. G., 
F.R.S., will preside. 

MARcH 16.—‘ The Foundations of Stained Glass 
Work.” By NoEL HEATON, B.Sc., F.C.S. 


INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock :— 

FEBRUARY 17.—‘‘The Bombay Housing Ques- 
tion.” By GEORGE OWEN W. Dunn, M.Inst.C.E., 
Chairman, Bombay City Improvement Trust, 1904- 
1909, and President, Bombay Municipal Corporation, 
1908-1909. The RicHT Hon. LORD SANDHURST 
G.C.S.I., G.C.I.E., will preside. 

MARCH Io.—-‘‘ Indian State Forestry.” By SAINT- 
HILL EARDLEY-WILMoT, C.LE., late Inspector- 
General of Forests. SiR WILLIAM LEE-WARNER, 
K.C.S.I., will preside. 

APRIL i: —‘“‘The Arts and Crafts of Tibet T 
the Eastern Himalayas’? By J. CLAUDE WHITE, 
CLE: l ; 

May 26.—‘‘ The People of Burma.” 
RICHARD TEMPLE, Bart., C.LE. 


By Sir 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
MARCH 1.—*“‘ Fruit Production in the British 
Empire.” By Dr. JOHN McCALL, Agent-General 


for Tasmania. 
May 3.— ‘‘ Commercial Expansion within the 


Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony. 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 
PROFESSOR W. WATSON, D.Sc., 
‘ The Petrol Motor.’’ Four Lectures. 


LECTURE II.— FEBRUARY 14.— Methods of Study- 
ing the performance of an engine—Brake tests— _ 


F.R.S., 


Indicated horse-power deduced from brake tests— 
The indicator diagram—Indicators suitable for use 
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with petrol engines—Effect of the character of the 
spark on the indicator diagram—The use of the 
engine as a brake. 


LECTURE III.—FEBRUARY 21.—Combustion of 
air and petrol mixtures—Limits of inflammability — 
Temperature required for ignition—Pre-ignition— 
Speed of ignition and pressure produced—Analysis 
of the exhaust gases—Study of the action of the 
carburettor by means of exhaust gas analysis. 

LECTURE IV.—FEBRUARY 28.—Amount of heat 
energy supplied to engine—Calorific value of the 
fuel—Efficiency of actual engines—Heat losses due 
to conduction and incomplete combustion—Theo- 
retical efficiency of internal combustion engines— To 
what extent may we hope to improve tlie efficiency 
at present obtained ? 


LAWRENCE WEAVER, F.S.A., “Lead 
Work.’’ Two Lectures. 


March 7, 14. 


ALFRED B. SEARLE, M.S.C.I.; ‘‘ Modern 
Methods of Brick-making.’’ Four Lectures. 
April 11, 18, 25, May 2. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Fes. 14..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8p.m. (Cantor Lecture.) 
Professor W. Watson, ‘‘The Petrol Motor.” 
(Lecture IT.) 

British Architects, 9, Conduit-street, W., 8 p.m. 
Mr. E. Warren, ‘‘ George Frederick Bodley.” 

Mechanical Engineers, Storey’s-gate, Westminster, 
S.W., 8 p.m. (Graduates’ Section.) Mr. F. Leigh, 
Martineau, ‘‘ Petrol Motors.” 

Tuespay, FEB. 15...Statistical (at the House oF THE ROYAL 
Society oF ARTS, John-street, Adelphi, W.C.), 
5 pm. Mr. A. W. Flux, “ Urban Vital Statistics 
in England and Germany.” 

Illuminating Engineers (at the House or THE ROYAL 
Socizty or Arts, John-street, Adelphi, W.C.), 
8 p.m. Discussion on ‘‘Glare: its Causes and 
Effects.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. F. W. Mott, ‘“ The Emotions and their Ex- 
pression.” (Lecture II.) 

Civil Engineers, 25, Great George-street, S.W., 
8p.m. Discussion on paper by Mr. L. S. Marsh, 
“Notes on the Sheffield Water Supply and 
Statistics relating thereto; and by Mr. W. R. 
Baldwin-Wiseman, “ Statistical and Experimental 
Data on Filtration.” 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Mr. A. J. Newton, “The Theory of Hand and 
Machine Etching.” 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
4p.m. Major E. A. Stanton, ‘‘ Khartum and the 
Sudan.” 

Wepnespay, Fer. 16..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Sir John 
Cameron Lamb, “ The Lifeboat and its Work.” 

Meteorological, 25, Great George~street, W., 73 p.m, 
1. Mr, E. Mawley, ‘‘ Report on the Phenological 
Observations for 1909.” 2. Colonel H. E. Lawson, 
“ The North Atlantic Anticyclone. Tracks of the 
Centres of High Areas, 1882-3.” 
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United Service Institution, Whitehall, S.W., 8 p.m. 
Rear-Admiral J. Borresen, “A New Naval 
Tactical System.” 

Microscopical, 20, Hanover-square, W., 8 p.m.. 
1. The President, ‘‘ Notes on “ Dendrobrachta 
fallax,a Rare and Divergent Antipatharian.” 2. 
Mr. A. A. C. E. Merlin (1) “ On the Measure- 
ment of the First Nine Groups of Grayson’s Finest 
Twelve Band Plate.’’ (2) ‘On the Measurement 
of the Diameter of the Flagella of the Cholera 
Bacillus prepared by Loffler’s Method.’ 3. Mr. 
C. F. Rousselet, ‘‘ Exhibition of Mounted- Speci- 
mens of Freshwater Medusz.’’ 


TuurspAy, Fes. 17..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 44 p.m. (Indian Section.) 
Mr. George O. W. Dunn, ‘‘The Bombay Housing 
Question.’’ 


Royal, Burlington-house, W., 43 p.m. 


Geographical, Burlington-gardens, W.,.5 p.m. Dr. 
Vaughan Cornish, ‘‘ Waves in Water, Sand, and 
Snow.” (Lecture III.) 

Antiquaries, Burlington-house, W., 83 p.m. 

Linnean, Burlington-house, W., 8 pm. xr. Mr. T.. 
B. Fletcher, “The Rum-Moths of the Seychelles 
‘Expedition.’ 2. Dr. G. Enderlein, ‘‘ Die von 
Herrn Hugh Scott, auf den Seychellen gesam- 
melten Embiidinen, Coniopterygiden und He- 
merobüden.” 3. Dr. Nils Holmgreen, “ Die 
Termiten der Seychellen-Region.’? Mr. L. A. 
Borradaile, ‘‘The Land and Amphibious De- 
capoda of Aldabra.” 5. Mr. W. T. Saxton, 
‘* Observations on the genera Widdringtonia and 
Callistris.’’ 

Chemical, Burlington-house, Piccadilly, W., 83 p.m. 
1. The Julius Thomsen Memorial Lecture, to be 
delivered by Sir Edward Thorpe. 2. Mr. J. F. 
Purvis, “The Absorption Spectra of the Vapours. 
of Pyridine and some of its Derivatives at different 
Temperatures and Pressures.’ 3. Messrs. C. 
Smith and C. H. Watts, * Absorption Spectra 
and Melting Point Curves of Aromatic Diazoa- 
mines.” 4. Messrs. W. H. Perkin and R. Robin- 
son, ‘‘ Synthesis of dl-narcotine (Enoscopine). 
Preliminary note.” 5. Messrs. W. A. Knight and 
Miss E. M. Rich,“ Isomeric Chromous Chlorides.” 
6. Mr. W. A. Knight, “The Chromous Chlorides.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor Silvanus Thompson, “Illumination : 
Natural and Artificial.” (Lecture I.) 

Electrical Engineers, 25, Great George - street, 
S.W., 8 p.m. Mr. F. Hope-Jones, “ Electric 
Clocks.” 


Fripay, Fes. 18...Royal Institution, Albemarle-street, W., 
gp.m. Prof. H. H. Turner, “ Halley’s Comet.” 
Architectural Association, 18, Tufton-street, S.W., 
72 p.m. Mr. E. Swinfen Harris, ‘The Life and 

Work of William Butterfield.” 

Mechanical Engineers, Storey’s-gate, Westminster, 
S.W., 8 p.m. Discussion on Dr. W. Rosenhain 
and Mr. F. C. A. H. Lantsberry’s ‘‘ Ninth Report 
to the Alloys Research Committee: on the Pro- 
perties of some Alloys of Copper, Aluminium, and 
Manganese (with an Appendix on the Corrosion of 
Alloys of Copper and Aluminium when Exposed to 
the Sea).” 

Civil Engineers, 25, Great George-street, S.W., & 
p-m. (Students’ Meetings.) Sir R. Hanbury 
Brown, ‘Irrigation Works.” (Vernon-Harcourt 
Lecture.) 


SATURDAY, FEB. 19—Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. Sir J. J. Thomson, “ Electric 
Waves and the Electro - Magnetic Theory of 
Light.” (Lecture II.) 
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NOTICES. 


NEXT WEEK. 


MONDAY, FEBRUARY 21st, 8 p.m. (Cantor 
Lecture.) PROFESSOR W. WATSON, D.Sc., 
F.R.S., “© The Petrol Motor.” (Lecture III.) 

WEDNESDAY, FEBRUARY 23rd, 8 p.m. 
(Ordinary Meeting.) H. S. SMITH, “ Oxy- 
Acetylene Welding.’ CHARLES VERNON 
Boys, F.R.S., will preside. 

r o ———_—_—_ 


CANTOR LECTURE. 

‘On ‘Monday evening, the 14th inst., Pro- 
fessor W. WATSON, D.Sc., F.R.S., delivered 
the second lecture of his course on ‘‘ The 
Petrol Motor.” 

The lectures will be published 1 in the ene 
during the summer recess. 


A 


| INDIAN SECTION. 

Thursday afternoon, February 17th; The 
RIGHT Hon. LORD SANDHURST, G.C.S.I., 
G.C.I.E., in the chair. A paper on ‘‘ The 
Bombay Housing Question,” was read by Mr. 
GEORGE OWEN W. Dunn, M.Inst.C.E, 

The paper and discussion will be published 
in a subsequent number of the Journal. 


EXAMINATIONS. 


The Society’s Examinations will commence 
on Monday, April 11th. 

The last day for receiving opieun from 
Local Committees is Thursday, the 3rd March, 
and after that date none will be received under 
any circumstances whatever. Application 
forms from the Provinces should therefore be 
posted not later than Wednesday, the 2nd 
March. Committees may, however, close their 
entry lists at an earlier date, if found desirable. 

Copies of the Programme can. be obtained, 
price 3d. (post-free 43d.) from the Secretary, 
Sir Henry Trueman Wood, Royal ee of 
Arts, Adelphi, London, W.C. 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 
Ist; DR. 
in the chair. -° 


Tuesday afternoon, February 
ALFRED HILLIER, M.P., 


The paper read was— 


IMPERIAL COLONIAL DEVELOPMENT. 


A NEW DOCTRINE FOR A BRITISH COMMON- | 
‘WEALTH, AND ITS RELATION TO BRITAIN’S® 
PRESENT NEEDS AND FUTURE EXISTENCE. 


By C. REGINALD Enock, F.R.G.S. 


“dl have termed the subject of this paper 
a “new Imperial doctrine,’’ because, notwith- 
standing what I believe to be its importance 
and simplicity as a principle and plan for 
the future well-being of Great Britain, it has 
never been brought forward before. 

Great .Britain, as a nation, stands to-day 
at the parting of the ways; a fact evident © 
enough to all who have considered our posi- — 
tion. To borrow a topographical simile, we 
might say that Britain has reached a high 
plateau, a‘plateau of much excellence; but, 
on the’ one hand, the ground slopes away to 
the valley of the second-rate nations, whilst, 
on the other, it rises to the safe and command- 
ing elevation, which we might term the Cor- 
dillera of Imperial unity and development. 
As an island nation, we cannot expect to 
advance much more. It is scarcely our fault ; 
the very conditions of geography are against 
it. Moreover, single nations rise and fall, en- 
during only for a season; they seem to be but 
the models which the evolutive power places 
and replaces on the face of the land, that 
common heritage of time. This fact of the © 
rise and fall of nations may not cause us, as 
geographers or philosophers only, any uneasi- 
ness, but, as British Imperialists, and applied 
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to our own case, its contemplation causes” us 
anxiety, regret, and even fear. 

That these sentiments—timely seftiments— 
have been aroused is evident to us all, even 
to those who, individually, are surrounded 
with apparently impregnable circumstances of 
comfort and prosperity. The imperial spirit 
which is awakening in the minds of men of 
our race is becoming the dominant issue of our 
time. We are seriously asking ourselves if 
we can always endure as a leading nation, we 
are noting our defects and shalljsoon ask our- 
selves if we deserve to endure, and the two 
things are indissolubly bound up together. 
We are beginning to learn that predominance 
can only be perpetuated by the strength of an 
Imperial unity with our oversea states or 
colonies: We seem to be warned that we have 
reached the limit of our span as a nation, but 
that our work has been good, better than that 
of the old predatory dynasties of history, and 
that we may now have the opportunity of enter- 
ing into a fuller life asan Empire. What form 
this unity is ‘to take has not developed yet; 
but I beg to submit that an Empire, if it is to 
endure, must be a Commonwealth. By this, 
of course, I do not mean a Republic.: I havé 
visited nearly all the Republics in the .world, 
from France to the United States, and from 
Mexico to Peru, and they are cenably not 
Commonwealths. 

In support of this demand for a British Im- 
perial Commonwealth, I shall.bring some hard 
facts before you; facts of geography, facts of 
commonsense. and business, and facts of 
common humanity: If you ask why; I will 
reply that I-am doing it as a Briton, proud of 
the. heritage of his race; but concerned at 
standing at.the. parting. of the ways of national 
supremacy,: and obsessed. by the cry of -so 
many of his: fellow-citizens for a: fuller life. for 
room to live, and even for:-work:and bread. 1 
have spent years in unoccupied lands: full of 
natural riches spread out-for the taking— fertile 
valleys, | forests, minerals—but almost. unin- 
habited, on.the one hand; and, on the other, 
I have observed the serious insufficiency of life 
in. England, shading off into destitution and 
non-employment,: with, a. fringe -of starving 
wretches -op .our.-city .streets: On the one 
side .we .are owners. of Sa of: the 
land. area. of. the globe, “an... Empire 
upon which. we- are. fond . oe telling 
ourselves. the .sun never sets; on the other 
seven-tenths of eur home: population are placed 
under, the; heading of ‘‘ poor ;’? and alate 
Prime .Minister,,of..England recently..attered 
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the appalling truth, which we cannot forget, 
that ‘‘there are twelve millions of people in 
England onthe verge of starvation.’’* Life 
is} becoming extremely difficult for a. large 
proportion of our people. There is a numerous 
class, whether of labouring folk, whether of 
people of education, both men and women, 
who scarcely know how to live, upon whom 
their increasing rent, taxes, and cost of food 
weigh heavily, and whose horizon is a very 
grey one; whilst the question of non-employ- 
ment and poverty is held to be more acute 
than at any time in our history. Without 
any necessity for exaggeration of the gravity 
of these matters, we are compelled to admit 
that a great proportion of the people of 
this country are living under conditions 
which are not those of a contented people, 
not those which can go on nourishing a 
prosperous : increasing population, and not 
those which can continue to produce an 
Imperial race. Why is Great Britain in. this 
condition to-day? What is the remedy ? 


THE DANGERS OF COMMERCIALISM. 


The reply to these grave questions has been 
made so much a political matter that the 
fundamental reason has been obscured. Both 
tariff reform and land taxes may, each in its. 
sphere, be valuable, but will their benefit be 
more than temporary ?- I hold that our. evils. 
are far more. deep-seated. - They..are due to 
matters geographical rather than. political, 
and their real remedy is a geographical one, to 
speak broadly. It is the purpose of this paper 
to: state’ this cause; and to indicate what I 
believe to be its remedy. eS 

Great’ Britain consists’ of a relatively small 
island. Upon this island, rich'and fertile as 
it is‘in natural resources, am enormous popu- 
lation has come to being; forty-five ‘millions of 
people, increasing -at a-rapid--rate- moreover. 
What has brought ‘them 'to.being ? Manu- 
facturing commerce ‘principally. England in- 
vented modern commerce and: manufacture. ; 
she: was the world’s workshop; she grew rich 
and educated upon: it; everyone; bought from 
us. But these conditions are: changing, . It is 
even possible they might decline.as. rapidly as 
they; sprang .up. ~ Many of the nations: who 
bought. -manufactured things: from. us :‘are 
making. them. for: themselves, and..so may be 
expected to:require ours: in less. and less 
degree.: Moreover, the-nations..are protecting 
pense with- high tariff walls against our 


Oa Sirf’ ‘Henry; €ampbell’- Bannerman; quoted in the 
Standard of December,.1909. ` 2,73. os ap Peres 
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manufactures. Economic conditions are forcing 
the nations at present to become great manu- 
facturing cave-dwellers. This is quite a natural 
condition. ‘Civilisation has reached a stage 
where men live by making things and seiling 
them to someone else. They are often things 
we really do not want, these manufactured 
articles, but we are obliged to do it—or starve. 
Probably the system will not last a great deal 
longer, speaking in terms of the life of nations, 
but under it we have brought to being forty- 
five millions of people on this small island of 
Britain, the main portion of whom are crowded 
into workshops and small houses, living more 
or less from hand to mouth, and dependent 
for their bread upon the mysterious fluctuations 
of trade. As the basis of life for the majority 
of a population, I beg to submit that this is an 
artificial and dangerous condition. The tide 
of manufacturing commerce must begin to 
recede when the other nations make their own 
things, and cease buying from us. Indeed, it 
might appear that this natural happening has 
begun to take place already, leaving a large 
percentage of our people stranded onthe sands 
of no work, no room to live, and general in- 
sufficiency ; and causing the cost of living to 
weigh more heavily upon us all. If this were 
to take place to a general extent our condition 
would become appalling. But whether it 
recedes, or advances, trade alone cannot 
support a nation adequately. 


IMPERIAL INSUFFICIENCY AND POVERTY. 


I shall now trouble you to consider, briefly, 
a few figures, in order to bear out the fact of 
this grave insufficiency which is oppressing 
the people ,of this country. We have heard 
so much of taxes, poverty, and unemployment, 
and so much political use has been made ofthe 
words, that they have partly lost their signi- 
* ficance. It is necessary, however, to dwell 
emphatically upon them here. We have 
already noticed the statement of a late Prime 
Minister to the effect that ‘‘ twelve millions of 
people in England are on the verge of starva- 
tion,” and we are informed by credible autho- 
rities* that these figures are more or less 
constant. They, and those which follow, 
can only be characterised as astounding, for 
the richest and greatest nation in the 
world. Thus, out of our whole population, 
the’ Poor:law returns show twenty-three in 
every..thousand to be paupers, in whose relief 
twenty -million pounds sterling is spent, re- 


* Quoted by the Staxdgrd, December 2oth, 1909. 
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quiring 24,000 Poor-law Guardians to distri- 
bute it.* Let us recollect in passing, that this 
huge expenditure is mainly a dole, with no 
permanent benefit. Two million paupers are 
relieved every year, a number equal to the entire 
population of some of the South American 
Republics, or twice the population of New 
Zealand. The total expenditures in Great 
Britain in these matters, adding those of 
charitable institutions and hospitals, has been 
given as the huge sum of 31 millions sterling 
per annum; all of which comes out o; the 
British tax-paying pocket or charitable purse. 
To come to a still more concrete instance, it 
is shown that to maintain the poor of London 
costs each of us in London nearly seventeen 
shillings per annum ; the cost of maintaining 
each pauper being £27.t Another ‘Imperial’’ 
item is furnished by the London County Council, 
that the number of free meals provided for the 
children attending their schools increased 
from 4,500,000 in 1908 to 7,750,000 in 19090; 
with a promise of further increase. We are 
told by the Local Government Board . that 
#200,000 was given in 1909 to the Distress 
Committees in England and ‘Wales for dis- 
tribution among the unemployed; ‘whilst the 
Trade Union returns inform us that out of 
their members—the pick of English skilled 
labour—eight per cent. were ynemployed at 
the close of last year; 60,000 of them looking 


‚for work.{ The charitable institutions give 


the same accounts of poverty, such as Dr. 
Barnardo’s Homes, which tell us that 12,500 
applications were made to them in 1909 to 
receive destitute children ; whilst the Salvation 
Army says that it shelters 8,000 starving and 
homeless of our Imperial British citizens every 
night in the year throughout the country. It 
would be easy to.multiply these instances but 
I will refrain. : 
Figures of Blue-book or charitable re- 
turns, and percentages of unemployment, how: 
ever, do not perhaps create much impression 
upon the ordinary person. These matters are 
brought more emphatically before us when we 
recollect that we can scarcely go outside out 
own homes without being accosted by some 
able-bodied beggar for a coin, whilst a good 
part of our domestic servants’ time is taken 
up in answering appeals from the back-door 
from hopeless-looking hawkers of unnecessary 
articles, or from some poverty-stricken wretch 


* Minority Report of the Poor-law Commission. 
+ Quoted by the Dazly Telegraph. 
+ Standard of Empire, January 7, 1910, 


336 


fora meal! Our morning mail brings us con- 
stant appeals for this or that charitable insti- 
tution for help, whilst there are whole columns 
in our daily papers containing special appeals 
for similar purposes. Ts this state of things to 
be called civilisation? I submit that the 
meanest tribe of unclothed savages in the 
Amazon forests, where I have travelled, do 
not suffer from such conditions. There is 
always a handful of bananas to fill an empty 
belly, and a roof of boughs overhead to keep 
out the rain. It is our present system of com- 
mercialism which has brought this conditida 
upon us. We own the richest Empire in the 
world, but fail to make use of it except in a 
commercial sense, for the benefit of the few. 
But we are a charitably-disposed people, and 
the self-appointed ministers of the submerged 
strata are always endeavouring to alleviate 
poverty, even if they do not attempt to prevent 
it. Their appeals seem to show an almost 
hopeless state of affairs. Here are some quo- 
tations from these Imperial poets of winter- 
time, in our daily papers :—‘‘ Starvation in 
England,’ ‘‘Poverty and suffering are 
widespread,’’ ‘‘Sad cases of distress and 
suffering,” ‘‘An appeal for coal,” ‘‘An 
appeal for bread,’’ ‘‘An appeal for blan- 
kets,” ‘‘The present exceptional distregs,’’ 
‘ Starving poor,’’ ‘‘ Fuelless homes and empty 
cupboards,” ‘‘ Hungry and homeless thou- 
sands,” ‘‘Shoeless school-children,”’ ‘‘ Gifts 
of money, food, or clothing thankfully re- 
ceived ’’ and others, ad nauseam. Dozens of 
institutions are represented. Homes for Aged 
Poor, London Missions, Convents of Mercy, 
Societies of Day Nurseries, Christian Missions 
for the Poor, Poor Children’s Society, Free 
Meat Tickets, Soup Kitchens, Embankment 
Shelters, Ragged School Missions, the Church 
Army, the Salvation Army, Dr. Barnardo’s 
Homes, Mr. Fegan’s Homes, Decayed Gentle- 
women’s Institution, Society for Providing 
Shoes for School Children; and, lastly, the 
Anti-Suicide Bureau! All are dealing with 
this grim struggle for life. In addition, are 
the numerous hospitals, always appealing to 
the public for funds. 

Some of these institutions are doing splendi 
Imperial work. Thus, Dr. Barnardo’s Homes 
have rescued, they inform us, nearly 70,000 
children from the streets in their time, have 
emigrated 22,000 to Canada, and established 
them so well, that 98 per cent. have been 
successful. Other institutions are doing similar 
work. The Salvation Army tells us it finds 
work for thousands of people -daily, and that 
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it has 4,500 trained officers labouring among 
the poor at 1,500 centres. Here then, are 
private institutions doing public work, which 
the legal custodians of the Empire have 
shirked, so far. All these poor people and 
children are British citizens, entitled to a share 
in the Empire, let us recollect. 

One of the most startling phenomena is the 
evil of overcrowding. In London slums, in 
some cases, we have 300 people to the acre, 
and families living and working in single 
rooms in appalling tenements; accounts: of 
which are issued from time to time in the 
Press to harrow—momentarily—our Imperial 
feelings. Yet we are the masters of one-fifth 
of the land area of the globe ! 

As to unemployment, every city now has its 
Distress Committee, and since the Employ- 
ment Bureaus opened they have been besieged 
by out-of-work men and women. We are in- 
formed that at Stepney there were 1,330 appli- 
cations in ten weeks. A report in the Press 
says* that “the conditions in the East-end 
have been going from bad to worse, and un- 
employment going up. Nobody could really 
foresee how much longer the people would last 
without breaking out into open rebellion. 
Scores of men, tired of applying to the local 
distress committees without a possibility of 
securing work now refused to sign the register. 
Cupboards were bare, and men, women and 
children never looked so hungry. In times 
gone by the district had recovered from periods 
of depression, but of late this had been im- 
possible. Many strong men and women had 
gone to their graves through starvation, and 
many were still going to their graves from the 
same cause.” Those are the words of the 
vicar of one of the churches of the London 
Docks district who is brought face to face 
daily with the condition. A short time ago 
at a London meeting where the matter of 
our national armaments was under discussion, 
a sinister but significant cry was heard from 
some of the unemployed. ‘‘We have no 
homes ; let those who ownthe land defend it,’’ 
they said. 

In addition to these labouring people whose 
condition comes so palpably before us, we 
must recollect that there is a large class of 
educated people who shrink from exposing 
their necessity to the Press or public, but 
whose privations are none the less hopeless 
and acute. One of their mute replies to it is 


* Daily Marl, Dec., 1509, by Rev. L. S. Wainwright, of 
St. Pete:’s, London Docks. z 


February 18, 1910. 


+? 


the condition of ‘‘race-suicide.’’ or limitation 
of families, which is increasing in England. 


THE IMPERIAL REMEDY. 


Now, I beg to submit that all these evils of 
destitution, unemployment, overcrowding, and 
the sufferings they entail upon so large a class 
of our: people, have their simple and natural 
remedy. I maintain that the threatened “ star- 
vation of the 12,000,000’’ can be quickly and 
permanently averted; that the grey clouds 
which enshroud the horizon of so great a bulk 
of our people can be shown to possess a lining 
of permanent and tangible silver; that most of 
these numerous charitable institutions, which 
are constantly appealing to the public purse, 
can be done away with; and that poverty and 
its attendant evils can be banished from the 
shores of Great Britain once and for ever. I 
believe that a new order can be substituted, 
and a better civilisation brought to being. 
This may seem an ambitious statement to 
make, but I hold it to be true; and it is the 
purpose of this paper to set it forth. 

I have affirmed that these evils from which 
we are suffering, have a geographical cause 
in the main: I hope to show that they have a 
geographical remedy. We are the richest 
nation, in point of territory, that the world 
has ever produced; it is by the use and 
organisation of this territory in a natural way 
that we must relieve the outrageous condition 
which we have created, politically and com- 
mercially, by bringing to being forty-five mil- 
lion people on these small islands on the 
strength of an evanescent predominance in 
trade, and no other visible means of support. 
The remedy lies in Imperial Colonial Develop- 
ment, in giving to all the people of Britain 
their birthright of an Imperial heritage in the 
lands of the Empire, and in organising our 
labour and capital to form new centres of 
wealth and population; creating new sources 
of revenue there for men of British race, and 
bringing into being a British Imperial Com- 
monwealth. 

In these oversea territories, we have bound- 
less plains of wheat- growing and cattle-raising 
capacity; endless mountain ranges full of iron, 
gold, coal, and all other minerals; limitless 
forests of valuable timber, rivers and seas 
teeming with fish, lands uncultivated, forests 
, uncut, mines unworked, rivers unfished, rail- 
rays and roads unbuilt, and tenantless town 
sites ; extending over entire continents. Yet 
a large proportion of our people at home are 
in the condition of beggars, or semi-beggars, 
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wasting their manhood and womanhood, when 
they ought to be profitably employed in in- 
creasing the wealth and strength ofthe Empire, 
and in living prosperous, civilised lives. What 
is the Empire for, if not to bea contented pros- 
perous community ? Avery citizen of Britain, 
man or woman, ts entitled—from the very 
Jact of being a British citizen—to a tangible 
Share in the Imperial real estate. If he has 
not got it, it is simply because the custodians 
of the Empire have not bestirred themselves 
to give it to him. Each citizen is entitled 
to participation and actual ownership in and 
profit by the land resources of this Empire. Ifhe 
is not, then it is not an Empire but one small 
island crowded with people, and numerous half- 
empty outlying Colonial lands separated by 
seas, without geographical or political co- 
herence, and united in little more than name; 
and probably only for a brief period longer. 
For people to send up a bitter cry of “no 
room to live ” in the heart of an Empire with 
a land area of nearly 114 million square miles ; 
for men to be unable to obtain work when we 
have whole continents lying idle for lack of 
population ; for men, women, and children to 
be starving when we have at our command 
every food-product and every kind of raw 
material from the Equator to the Arctic Circle, 
is something more than negligence, it is a 
national crime, and instead of asking ourselves 
if the British Empire is likely to retain its 
predominance in the world we should rather 
ask if it deserves to endure whilst these things 
be. Empire-building is the most important 
matter before us, but whilst these conditions 
exist ‘‘they labour in vain that would build 
it.” Notwithstanding this magnificent heritage 
of our Empire, no Government has ever arisen 
to profit by it. No statesman has ever yet 
raised his eyes to’ tke. true Imperial horizon, 
to see there the plain solution for our evils of 
insufficiency. 

I shall presently come to consider the con- 
crete method by which the new Imperial 
doctrine which I advocate would work, and 
the, practical way by which our Imperial pro- 
‘perty must be made to maintain us. First.of 
all, however, let us see whatithis SAPENA 
property consists of. e Pay IG 

ty ge So 
OUR IMPERIAL COLONIAL WEALTH. . . 

The total area of the British Empire is about 
113 milliomsquare miles. Among its population 
of 400 million people, it contains 53 millien 
whites, of-whom 45 million (about). are the 
inhabitants of the United Kingdom, -The 
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Imperial property includes land under every 
kind of climate and topographical con- 
dition, and produces everything in the form 
of food products and raw material known 
to man. For the purpose of this paper, the 
Empire may be classed under two divigions ; 
countries which are ‘‘new’’ or colonizable, 
and which may be of direct benefit to us as 
partly unoccupied property ; and countries not 
colonizable, the areas of which are fully occu- 
pied by their natural populations. In the first 
division are the great self-governing Colonies or 
States, Canada, Australia, South Africa, New- 
foundland, New Zealand, &c., together with 
numerous dependencies and Crown Colonies. 
In the second are Great Britain, India, part 
of Egypt, and other native-populated lands. 
The first division is the only one which it is 
necessary to consider here, and I will briefly 
describe the conditions and resources of these 
splendid new States. 

Canada.—The huge Dominion of Canada 
extends from the Atlantic to the Pacific 
Ocean, and from the United States border to 
the North Pole. It ıs something like 3,000 
miles in breadth, with an area of nearly 33 
million square miles (it is larger than the 
United States), and has a population 
of about 7 million people. Thus it is 70 times 
as large as England, with one-sixth of our 
population. The land surface of Canada may 
be divided into three classes—(1) land already 
occupied and commercially developed; (2) 
land waiting development; (3) land requiring 
special conditions of cultivation, and that which 
is unproductive or useless—if the word ‘‘ use- 
less’’ really exists asregards land. The first, 
the occupied and developed land, forms a mere 
margin on the southern border of the Domin- 
ion, running along the St. Lawrence, the Great 
Lakes, the great plains of the middle west, and 
extends to British Columbia, the whole forming 
a southerly belt from the Atlantic to the Pacific. 
In this great belt wheat, cattle, dairy products, 
timber, fruit, minerals, fish, &c., are raised or 
produced, and extensive valuable industries 
have come to being, under a busy, contented 
people, growing richer'day by day. 

The second division, the land waiting de- 
velopment, forms an area many times greater 
than the first. In fact, the greater part of the 
Dominion of Canada is embodied in it, vast 
new territories, full of natural resources and 
‘possibilities which do but await the coming of 
‘population, of men of enterprise and fore- 
thought, who shall possess themselves of it. 
The region runs west to the Pacific coast of 
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British Colombia, and north, beyond the line 
of wheat and grain, beyond the line of timber, 
and extends in one place up to the very snows 
of the Arctic circle. Its possibilities are— 
wheat, barley, cattle, dairy products, fishing, 
timber, gold, coal, copper, petroleum, tron, 
silver, and all other of Canada’s famous re- 
sources. 

The third division lies mainly to the north. 
It is generally beyond the cereal and timber 
lines, but it contains great stores of minerals 
and other valuable commercial products and 
possibilities ; and though little known at 
present, will be found to have its special value 
in the future. 

Thus, in Canada we have boundless wheat- 
fields, fruit lands, cattle ranges, timber supply, 
mineral deposits ; sufficient, were théy more 
fully exploited, to supply all our wants and 
leave ample room for the future. Across this 
vast continent men have pushed railways, 
reaching out from lake to river, from coast to 
coast, penetrating regions never heard of be- 
fore, building up new towns in a period of 
months where all was desert, digging wealth 
and revenue from the virgin rocks, such as the 
conquistadores of Spain never dreamed of, 
opening up productive wildernesses with that 
planning energy which itself is a British herit- 
age, and establishing a mighty nation before 
which our little island of Britain must some 
day sink—territorially and numerically—into 
insignificance. If you do not believe it wake 
up and look about you. Go there, or read 
the papers and the pamphlets which tell 
about it. It is a conquest, a revolution, 
the building of a nation which is taking 
place there, a nation and a land full of 
splendid possibilities—for those who have had 
the wisdom to claim in time their just imperial 
participation in it! Then there is Newfound- 
land, which is but a smaller Canada, an 
island as large as Britain itself, full of similar 
possibilities, and with a population which is 
only about the size of an English city. 

Australta.—On the other side- of the world 
we have Australia. Here is a vast island- 
continent not much smaller than Canada, with 
a total population only somewhat more than 
half that of London. Australia is 23,000,000 
square miles in area, with some 4,000,000 
people. Like Canada, its land surface may 
be divided, for the purpose of this paper, into 
three classes: (1) land already occupied and 
commercially developed; (2) land waiting de- 
velopment ; and (3) land: requiring special 


- conditions of cultivation, and that which is 
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unproductive.“ The first division, the fde- 
veloped land, occupies a border on the eastern 
coast anda mere fringe on the western; the 
second, the land waiting development, covers 
huge belts of territory east, north, and west ; 
whilst the third occupies the whole interior of 
the continent. Grain, sugar, wine, fruits, 
dairy products, cattle, meat, wool, gold, 
silver, copper, tin, coal, and numerous other 
products are raised or extracted in the worked 
areas, products ranging from the temperate to 
the tropic zones. The present inhabitants are 
merely scattered round the edge, although 
they occupy territories a good many times the 
size of England, with some of the finest cities 
and public buildings in the world. Nearly 
everything that man requires is found in 
Australia, and its future seems full of alluring 
possibilities. Then we have New Zealand, 
in some respects the world’s model community, 
but its land is practically all taken up. 

Africa.—Here, again, we find enormous 
areas of territory belonging to the Empire— 
Heaven knows they cost us much of British 
blood and gold—consisting, as before, of a 
fringe of occupied land and vast regions still 
unowned and undeveloped. Gold. copper, 
cattle, sugar, maize, cotton, tobacco, . wheat, 
fruit; anda score of other products are obtained 
here, with a small population of white people. 

In addition to these self-governing British 
States, are numerous territories which it would 
take too long to consider here. 


COLONIAL INVITATIONS AND OPPOR- 
7 TUNITIES. 


The great picture of our Colonial Empire is 
well painted by our brethren who inhabit the 
various Dominions and Commonwealths ; and 
the desire of Canada and Australia to secure 
settlers is increasingly marked day by day. 
Advertisements of attractive character appear 
in the London papers, and alluring pamphlets 
are distributed by the various Colonialagencies. 
Let us glance at a fewparticulars of these.* 
One says, ‘‘ The twentieth century is Canada’s.”’ 
Another says, ‘‘ Canada offers 160 acres of ex- 
cellent farm land—free—to every male ovér 
eighteen years of age. Millions of acres still 
available. A home in the land of sunshine 
and contented people. The best land on earth. 
Low taxes, good markets, free schools.’’ 
Another runs, ‘‘ The northland of Ontario is 
rich in timber, minerals, and fertile lands. 
There are millions.of acres of first-class land 


* Standard of Em ire. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


339 


awaiting the settler in a good climate, and 
covered with merchantable timber.’’ Another : 
‘* Newfoundland, rich in forest-growth, minerals 
and agricultural areas. Crown lands for sale 
at thirty cents an acre. Licences of occupation 
of areas not exceeding 6,400 acres, issued on 
payment of a fee of five dollars per 160 acres.’’ 
Again: ‘‘Manitoba has 25 million acres of 
land unoccupied, to be homesteaded or pur- 
chased. Winnipeg, in 1901, had a popu- 
lation of 42,000; now it has 400,000. The 
Province has 3,500 miles ofrailway.’’ Another 
official notice says, ‘‘ British Columbia is the 
orchard of the Empire,” followed by such 
glowing descriptions of its fruits as positively 
make the mouth water, as do the big profits 
made bythe fruit growers. Again, ‘‘ Province 
of Alberta, rich in agriculture, minerals, 
fisheries, and timber; area more than 250,000 
square miles’’ (two or three times the size of 
England). Again, ‘‘ Why pay rent while you 
can purchase an improved farm of equal area 
in Canada for the actual equivalent of two 
years’ rent in Britain! ’’ 

‘Australia is no less invitingly set forth by 
its Government agents as follows :—‘‘ The 
Commonwealth, a land of sunshine and pros- 
perity for the settler, wants emigrants, and 
extends a hearty welcome to those of the white 
races who will farm her lands and become 
citizens. Anew home for British people under 
the British flag. The standard of civilisation 
is as high as in the Old World without the 
terrible poverty that is the lot of so many 
people in Europe. Come to Australia, where 
every. man who likes to work can have his 
own home on his own land, where millionaires 
are few, but. people prosperous.’’ Again, 
‘‘ Victoria, the garden State, nearly as large 
as Great Britain, good soil, splendid climate, 
abundant rainfall, free education, light tax- 
ation. No country in the world offers such 
advantages for wheat-growers, dairy farmers, 
wool growers, cattle raisers,. orchardists, &c. 
Government gives liberal financial assist- 
ance. Advances -are madé on very easy 
terms up to £250, repayable in 20 years. 
mm Government assists pound for pound in 
fencing and building. Farmers maybe granted 
41,500 worth of land,” and- so forth. Next 
comes ‘‘ Western Australia, the land for settlers; 
fifty million acres available for selection, with 
regular and ample rainfall. ` The most liberal 
land laws in the world. Free grants of 160 
acres, additional land up to 2,000 acres on 
easy:term of payment extending over 20 years. 
Assisted passages.” &c., &c. 
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How DOES OUR EMPIRE BENEFIT US? 

We almost stop to draw breath. Look at 
these bounties of nature flung before us! They 
seem to contain everything calculated to make 
life happy; truly a splendid Imperial heritage. 

. But, after our admiration has subsided, a 
question arises to our lips. It is rather a 
brutal one; one which, at first glance, might 
seem to come from a “little Englander.’’ But 

. we shall soon see that the question involves the 
. deepest Imperial issue that has ever beenraised. 
-It is this: ‘‘ What use are these splendid 
. possessions to us, to us the people of Great 
. Britain ?’’ Do our great oversea Provinces of 
Canada, Australia, Africa, confer any direct 
benefit upon the overwrought 45,000,000 people 
. of these islands of Britain? Does the possess- 
ion of this world-wide property, which our 
forefathers and ourselves fought and bled to 
obtain, render the conditions of life here any 
-easier for us? Does it yield us any income, 
: does it help to lessen our heavy taxes, lower 
.our high rents, cheapen the necessaries of 
life, or lift the growing burden of the British 
- householder and taxpayer? Does this great 
. heritage help to find better pay for our 
. underpaid workers, or provide for the appalling 
army of unemployed which throngs our cities, 
-and which.is growing yearly in these small 
islands? It is scarcely necessary to reply that 
-it does not. The burdened middle-class tax- 
. payer, the harassed housewife, the struggling 
clerk, labourer, shopkeeper, the sweated 
workers, the slum dwellers, the unemployed 
. and all that seven-tenths of the mass of British 


humanity which our statisticians have labelled- 


“poor,” gain nothing, directly, from being 
co-owners of this Empire. They may belong 
.to the Empire but the Empire does not belong 

to them. If you ask the starving clerk or un- 

.employed mechanic, or labourer if he is proud 
.to be.a citizen of the great Empire upon which 
the sun never. sets you may run the risk of 
arousing a Socialistic sneer on his face. 
. Further, do these oversea British States help 
-to support any of our institutions, such as our 
numerous hospitals, scientific institutions, 
„missions, educational centres, old-age pen- 
; sions, &c.? They do not, of course. -Our 
-Colonial brethren might even be indignant or 
. offended at the reflection. 

But there is nothing unpatriotic or offensive 
‘in giving this question and answer. It is for 
,the purpose of clearing the Imperial atmo- 
: sphere: There are great zzdzrect benefits 
.aceruing. to, us’ from our possession of the 
Empire, about, which we shall speak shortly. 
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At the moment we are asking ourselves what 
direct benefit do we receive as Imperialists. It 
would be absurd to suggest that the Colonies 
should contribute zz money towards our do- 
mestic matters. The plan we have to put 
forward here should cause them pleasure 
In the first p:ace, we 
shall only be asking what is our own; in the 
second, only what they are even now anxious to 
give. Nor need we remind them that all they 
enjoy we gave them in the first instance; that 
the land they own, the riches it contains, the 
law, literature, spirit of enterprise and justice 
which they inherit, are all gifts of this island ; 
that although they are now self-governing 
States, practically political entities, they 
are morally holding the family property in 
trust. 

What are the indirect benefits which the 
possession of Empire affords us? They may 
not always be evident to. the man in the street, 
but they are, of course, great and far-reaching. 
In the first place, we are part of a great circle 
of entities which are rapidly becoming a source 
of political strength rather than weakness. Up 
to the present they have required our protec- 
tion, and have indeed, kept off the attentions 
of predatory nations by the prestige of the 
British flag. Now they also are becoming 
strong men, armed. They sprang splendidly 
to England’s help in her hour of need, and we 
shall never forget it. Secondly, they benefit us 
by joining a preferential market for our manu- 
factures and a source of food-supply and raw 
material for us, which is of great and incal- 
culable value. An enormous proportion of our 
national business is done with them. Cynics 


may sneer at this ‘‘ you- buy-from-us-and- we’ ll- 


buy-from-you ’’ sort of imperialism, but we 
could not possibly do without it. Trade within 
the Empire can provide us with all we want, as 
regards raw material, owing to the vast range 
of animal, vegetable, and mineral products 
they contain. Of course, the cynic may reply 
that we could as easily buy these things from 


them if they were under another flag, and that 
as to selling them our manufactured things, 


we cannot expect them to buy from us alone, 
or to buy from us when they make all their 


own things, and there is some truth i in sucha 


reflection. 

Thirdly, we come to what appears to be the 
main benefit in a. practical sense such as 
might appeal to the ordinary British citizen, 


‘which our possession of Empire confers upon 


us. This isthe field it affords us for emigra- - 
tion. Itis, in effect, the only tangible share 
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of empire which lies open to the people of 
Britain. Those who wish can set forth and, 
in Canada, Australia, or Africa, take up a 
piece of God’s free earth, make it their own 
and their children’s after them, and earn a 
secure livelihood from the soil in a way such 
as their motherland denies them, from reasons 
partly geographical, partly political. In these 
splendid new regions ‘‘ trespassers will not be 
prosecuted; ’’ or not yet. Providence, or 
British Empire luck, has spread such wealth 
of land and natural resources in our oversea 
possessions as no nation or empire in the 
history of the world has ever possessed, and 
which, for geographical reasons, no other 
nation to-day can possess. Canada, Aus- 
tralia, and Africa offer free land, free farms. 
Think of it! Why, in a future generation, 
when these lands are all taken up, it will seem 
like a dream of the Arabian nights ! 


SQUANDERING OUR BIRTHRIGHT. 


But these splendid matters have consider- 
able limitations. The alluring invitations 
issued by our oversea kinsmen of the Do- 
minions and Commonwealths are, we shall 
find, partly underlaid by selfish considerations; 
unavoidably selfish, in a sense, but from the 
point of view of the Britisher undeniably sel- 
fish. The representatives of the Colonies in 
!ondon are full of splendid zeal to people 
their lands, to create population, and they 
are almost: falling over each other in their 
desire to obtain British settlers and capitalists. 
How, then, can we accuse them of selfishness ? 
The answer is that, in the first place, our 
Colonial brethren prefer to take what we 
can least spare among our people. Their 
invitations are issued mainly to three classes, 
viz., farmer-capitalists, farm labourers, and 
domestic servants. Anyone who does not 
come under these headings is not invited. 
Rather they are distinctly warned to keep out. 
But the-great bulk of the toiling people of 
Britain do not come under any. of these 
headings. We have a vast army of labourers, 
mechanics, shop-assistants, clerks, gover- 
nesses, professional men, and others, many of 
whom wou!d wish to emigrate and better their 
positions ; all of whom are equally entitled to 
their share of Empire. This consideration 
has, of course, an adequate reply from the 
Colonial side, which we shall presently con- 
sider. In the second place, we find that the 
Colonial invitations are not issued only to 
British people, but to foreigners as well; 
foreigners, in.. short, who have. no right 
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to the Imperial heritage. Thus, as regards 
Canada, we find the number of immigrants 
of non-British race for last year exceeded the 
British by nearly two to one. Out of 147,000 
admitted in the fiscal year ending in March, 
1909, 53,000 came from Great Britain, 60,000 
from the United States, and 34,000 from Conti- 
nental Europe. Americans took up more than 
25,000 homesteads in Canada last year, we are 
told, and American syndicates have acquired 
vast areas of the best wheat land. The Canadian 
representatives have an organised propaganda 
in the United States to entice the American 
farmer over. We are told that ‘‘ American 
farmers, anxioustosecure land on the Canadian 
prairie, are now crowding into Alberta and 
other provinces, and so great is their number 
that the Dominion Government had to increase 
its staff of custom officials along the inter- 
national boundary.’’* It is estimated for this 
year that 125,000 American settlers will take 
up land. 

So rapidly are the available lands of Canada 
being filled up that we are informed that within 
a few years all but the most remote territories 
will have become private property, and, as we 
see, largely that of aliens. 

Now I am quite aware that it is a new 
question to raise, but I maintain that we are 
entitled to ask, paternally and respectfully, 
«Has Great Britain given her colonies any 
mandate to give away the Imperial property 
in this way? Why this feverish haste to get 
rid of these valuable possessions?’’ The 
Canadians reply that the people of England 
do not wake up to the value of the property, 
and do not hasten to avail themselves of it, 
and this reply has some measure of reason in 
it. But our oversea kinsmen must reflect that, 
in the first placé, we are a slow, apathetic 
people, not kindled with the champagne of their 
new environments, and also that Canada and 
Australia are a great distance away from Eng- 
land. It takes along time to instil knowledge 
of these possibilities into our people, or to give 
them the ‘means to get there. Geographical 
barriers take long to overcome. ~The American 
farmers live hext door, with only an imaginary 
boundary of a’parallel of latitude between. Our 
kinsmen must give us time, but they are not 
doing it, and in the meantime the Imperial 
heritage is being taken up by aliens, who have 
no right whatever to it. I beg to submit that 
it is time to call a halt; that every foreigner 
however worthy, who is. permitted to take up 
land i in the Colonies before every British o citizen 

” * Britannia, May, 1909. 
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has been provided for, is being permitted to 
rob some equivalent British citizen of his 
birthright. Our birthright will have been sold 
for a mess of pottage. We must first set aside 
an inalienable property for our own people, and 
then welcome the good people of other nations, 
as England has always welcomed the desolate 
and oppressed. 

It is quite probable that to suggest that 
a halt should be called in giving away the 
lands of the colonies to non-British immigrants 
might be met with opposition by the Dominion 
and Commonwealth authorities and people. 
Their present want is population—population 
at all hazards. They want it for several 
reasons—first, to develop the land and create 
wealth ; second, because being weak numeri- 
cally exposes them to some danger of conquest 
by more populous neighbours, for the world 
has entered in this century into a sort of 
nightmare-dream brought about by the atti- 
tude of predatory nations. We cannot helpit, 
and can only arm and endure. But apart 
from that, we must ask ourselves if it is a de- 
sirable policy to fill up the Empire’s lands 
feverishly with men of another race, 
largely in order that the land may be 
= sold, benefiting Colonial real estate brokers 
or speculators. This is not Imperialism— 
it is commercialism; and, in the lapse of 


time, it will simply amount to duplicating 


in these new worlds, the defects of the old, 
from which we are suffering in England to- 
day. To us, in Britain, now that we are 
beginning to think about it at all, it would 
certainly seem more desirable to provide ade- 
quately for the citizens we have before creating 
new ones out of Germans, Italians, Americans, 
and others. Britishers will increase rapidly 
enough, given better conditions. No sane 
person would suggest that these worthy for- 


eigners should be forbidden altogether to «nt «1 


our colonies, and indeed we are well aware 
that they form a valuable race element. But 
I maintain that before any more land is given 
to, or acquired by foreigners in Canada, Aus- 
tralia, or elsewhere, it shall be seen to that 
the needs of Great Britain and Ireland, 
present and future, shall be assured. This 
can be done without any friction or antagonism 
in any quarter whatever, by the setting apart 


of tracts of territory, in accordance with the 


doctrine and method which it is the purpose of 
this paper to bring forward. 


SELECTION OF IMMIGRANTS. ` 
Now, all this might appear as a sort of in- 
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dictment of our oversea brethren and co- 
partners of Empire, but it is not meant to be 
such. They are acting as all communities 
naturally act—by doing the best for them- 
selves. The same applies to the matter of 
the rejection or selection of immigrants. 
They do not want immigrants who will 
compete with their own labour markets. 
Mechanics, clerks, shopmen, and others, are 
warned to keep out, because the supply over 
there already exceeds the demand. ‘They do 
not want their labour market stuffed with our 
unemployed, and this is perfectly rational. 
Even in those clean new worlds of America 
and Australia, they have got no further than 
we in the old world, in the problems of the 
adaptation of man to the earth, or in the cure 
of unemployment and poverty. Unemploy- 
ment and taxation exist there as here: our 
colonial kinsmen have evolved nothing new, and 
if they are better off, it is principally because 
they are at present able to squander the Impe- 
rial wealth of unoccupied land. Old world con- 
ditions are already appearing there. Already 
their Torontos, Melbournes, Johannesburgs, 
New Yorks or Chicagos echo with the cry of 
the poor and unemployed, and daily extend 
their areas of mean streets and hopeless men 
and women. Therefore, we cannot blame them 
for selecting theirimmigrants. It may appear 
selfish, but it is necessary, under present con- 
ditions. But we of Great Britain have to ask 
ourselves seriously how this affects us at kome. 
Our people are to be sorted out ; those who 
have money to emigrate or buy or develop land 
are to be welcomed; those who have not are 
to be rejected. Further, they are to be weeded 
out ; the good ones accepted and the bad ones, 
the weeds, thrown back in our faces. It must 
be disastrous for us if this went on for long : 
leaving us our poor and landless, and taking 
the flower of our agricultural manhood ; leaving 
the women, the aged, and the indigent behind. 
Have we not the appalling example of Ireland 
before us ? ° 

But remarkable as it may seen, this policy 
of selection is not only being carried out by 
the colonies, but by the motherland as well. 
The colonies are strenuously calling for ‘* suit- 
able settlers,” and we at home are setting on 
foot plans to find ‘‘ suitable emigrants.’ The 
“ suitable” people are to be assisted abroad, 
and plans for doing it are found in every Im- 
périal Conference or discussion at present. 
Here are some examples of these well-meaning 
At the conference of 
the Congress of Chambers of Commerce sitting 
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at Sydney, on September 17, 1909, the follow- 
ing resolution was moved by the President,* 
who was also the President of the London 
Chamber of Commerce. It was brought for- 
ward as Resolution 20, moreover, of the Lon- 
don Chamber of Commerce, and stated :— 


‘¢ That the settlement in adequate volume of the 
Anglo-Saxon race in the British Dominion is de- 
serving of the constant solicitude of the Home and 
Colonial Governments, who are hereby urged to con- 
sider what further or better steps than those at present 
existing should be taken to elaborate a general State- 
aided scheme at reduced rates to encourage emigration 
of suztable settlerst under well-considered conditions.” 


This is an excellent Imperial resolution, but 
we must refrain from carrying the principle of 
selection too far. Here is a further colonising 
_ plan, full of interest, brought forward by the 
President of the Canadian Pacific Railway, 
who says :—] 

‘‘ The British people have not in the past availed 
themselves so fully of the opportunities of the West 
as they might. The American, even the wealthy 
American, will build himself a rough hut and live in 
it for a season or two while making a start. The 
Englishman does not like this, yet he wants land. 
Recently, when 1,600 small holdings were offered in 
England, there were 35,000 applicants. All of these 
could be accommodated by us. We propose to 
prepare land for this class of small holder. We 
will build his house, fence his holding, break 
part of his soil, and sow it, so that he can 
come and find all ready for him to settle down. 
This will be within reach of the English countryman 
who has £100 to make a start. The prosperity in 
the West and all over Canada has been so great this 
year that I am satisfied that 1910 should be a record 
year for immigration.” 


Here are some further extracts from a lead- 
ing London newspaper,§ but dealing with ‘ un- 
desirables.’’ 


‘* Striking figures are contained in the report of 
the Canadian immigration authorities. The immi- 
gration into Canada from Great Britain and. other 
European ports decreased to the extent of 117,000 
persons as compared with the preceding year, 
whilst immigrants from the United States numbered 
60 000, the largest number crossing the international 
‘border in any year. The American settlers brought 
into Canada money and effects to the estimated 
value of ten million dollars. The decrease of tbe 
British and Continental immigration is accounted for 
by the restrictive legislation against undesirables.” 


* Sir Albert Spicer—quoted by the Dazly Chronicle, 
September 18, 1909. 

+ The italics are my own. 

+ Sir Thomas Shaughnessy, Daily Mail, December 24, 
1909. 

% Fznancial News, June 17, 1909. 
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Another statement, one made by a great 
Empire-builder of Canada, Lord Strathcona, 
is in the same strain. Itsays:— 


“ The prospects in every department of life (in 
Canada) are absolutely bright. The great extension 
of the Grand Trunk Pacific Railway through the 
vast western portion of the county to the Pacific 
coast, will have a great effect in pushing forward the 
development of the Dominion. It will help to bring 
in more immigrants, and we want in Canada all the 
good people who are anxious to leave Great Britain. 
We want, however, none but the good ones.” 


Now, these matters are splendid for the 
small farmer-capitalists, or the farm labourers, 
or others able to work the land with capital or 
assistance, but we have to consider also the 
great body of our people who do not come 
under this heading. The desire—and it is a 
laudable one from the Colonial point of view— 
is to obtain our ‘‘good”’ citizens, z.e., those 
with money or land-working capacity. More- 
over, a strong movement is arising in England 
now towards assisting emigration. Various 
societies have arisen to select and send out 
people. The Government Department of the 
Central (Unemployed) Body deals partly with 
the matter. I was informed by its chief 
immigration official recently that they have 
to be exceedingly careful whom they send out. 
A Socialist somehow got in by mistake among 
a shipload of their emigrants, and the Aus- 
tralians were very angry about it! But the 


work done by the Body has been successful 


and encouraging as regards emigration. 
However, we are obliged to retain the dregs 
of its operations at home. Other excellent 
institutions are beginning to send out selected 
youths and children, such as the Australian 
Immigration League, on the good principle of 
“catch them young.” These children are 
placed with farmers in Australia. Another 
society sends out lads to be trained on agri- 
cultural farms, and this is a valuable measure. 
But we must recollect that all these measures, 
valuable as they are, will not do much to relieve 
the great bulk of our people at home. It must 
be supplemented by a broader plan, such as it 
is the purpose of this paper to bring forward. 
To plough fields and feed pigs for Colonial 
farmers is a vast improvement on being 
London street Arabs, but I submit that it 
will be a still greater advantage to give a 


co-operative interest in the field or the pig. 


There must be a much greater sense of satis- 
faction in-feeding a pig in which you are part 
owner than somebody else’s pig. Moreover, 
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‘from a co-operative pig to a Commonwealth 
is of degree, rather than of principle ! 


RELATIONS WITH THE COLONIES. 

The idea of a’ Commonwealth brings us 
to consider our political relations with our 
Colonies. We have given them self-govern- 
ment ; they are entities worthily and splendidly 
working out their own development. But as 
regards us at home they are independent. 
They can raise or lower tariff walls, admit or 
reject immigration, and dispose of their land 
as they will. We have no hold upon them 
as regards the disposal of the Imperial pro- 
perty. To put it somewhat bluntly we are in 
the position of the famous King Lear, in the 
sense of having given away all our substance 
to our children. Whether we are to suffer 
that monarch’s misfortunes, however, would 
seem to depend principally upon ourselves. 
But whether England has been wise in giving 
away the control of her lands toa relatively 
small portion of her family is a question 
which it is profitless to’ discuss. It has 
been a splendid thing to create there 
new nations. As to losing control of our 
Imperial landed property, it is safe to 
“say it was given away by our Govern- 
ments without the man in the street know- 
ing—or caring—much about it. He was too 
busy keeping his shop, but it is more than 
probable that he will wake up soon and 
ask why a portion of it was not reserved for 
him. It would have:been easy, at the time of 
giving it away to have done so, to have reserved 
some areas against the coming of those dark and 
changing days when, owing to natural causes, 
which have already been discussed, some of us 
in England will have to put up the shutters to 
our shops and look to mother earth again for 
the means of livelihood. 

Whilst we do not anticipate that there will 
be any difficulty in enjoying some just advan- 
tage from this colonial property, if we bestir 
ourselves at once, we shall, if we are wise, 
simultaneously inguire into what we hold out- 
side the Self-Governing States, and demand 
that it be rigidly retained for our requirements 
until such time as the Empire becomes, as it 
surely must become, one Commonwealth. We 
still have important areas of land, vast terri- 
tories full of natural resources only awaiting 
development, in our Crown Colonies and other 
dependencies. There are the great African 
possessions, east, west, central, and north, 
from Nigeria to Somaliland. There is the 
Sudan, to which a new province has just been 
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added. ‘There are the South American pos- 
sessions, Demerara and Honduras, and 
there are the numerous islands of the 
Pacific and. of Australia .under our flag, 
which -will become of much importance in 
the coming commercial rise of that ocean. 


Some of these lands are of exceeding fertility, 


some of them have tropical or arid conditions, 
but I for one believe, as an engineer and geo- 
grapher, that every square foot of the Empire, 
whether under a Libyan sun or Arctic snows 
will have its value in the future. It behoves 
us to take steps at once to develop these 
regions for the benefit of our people. Here is 
an interesting item from the Press, an extract 
from the speech bythe Governor of the Falkland 
Isles (probably the man in the street does not 
know where they are). He said :— 


‘©T should like to see our surplus stock of sheep 
utilised. Every year nearly 100,000 sheep are boiled 
down simply for their tallow. Such waste—he said 
—when one thinks of the well-nigh starving thousands 
in the great cities of the United Kingdom, seems to 
be sinful,’’* 


He did not, however, suggest that some of the 
negligent custodians of our Empire should be 
boiled down instead ! 

Let us glance for a moment here at the pre- 
sent state of feeling between Britain and her 
oversea people. Is it friendly or other- 
wise ? In the past it has been subject to many 
changes ; indifference and even supercilious- 
ness from us; with a traditional governmental 
desire to ‘‘ get rid’’ of the Colonies as an in- 
cubus. That attitude has changed. We are 
regarding them in avery different way now. 
How do they look at us? We need scarcely 
dwell upon the ‘‘ no-English-need-apply ”’ 
attitude, displayed in Canada. It does exist, 
however. Here is a quotation from a Canadian 
papert :— 

“Tbe prejudice which exists in some quarters 
against the employing of Englishmen has found ex- 
pression in newspaper advertisements, which not in- 
fiequently stipulate that ‘no Englishmen need apply.’ 
To discontinue the printing of these advertisements 
is a simple measure of fairness.”’ 


A London paper publishes an article containing 
the followingt:—‘‘ Many Canadians make no 
secret of the fact that they do not desire the 
average Englishman as an immigrant, particu- 
larly the Londoner. ‘No Englishmen need 


* Standard of Empire, January 7, 1910. 
+ The Telegram, Winnipeg; quoted by the Darty Maz. 
+t Datly Maii, October 15, 1900. 
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apply’ is still seen in the announcements of 
situations vacant.” Ina recent conversation 
I was informed by the chiefimmigration official 
of the Central Unemployed Body in London 
that he had positively seen large placards 
displayed in Canada, setting forth the same 
legend. It is not pleasant reading for 
Englishmen, but doubtless it is due to local 
causes, and can scarcely affect Imperial issues. 
We might almost say it serves us right ina 
sense, for the traditional indifference of our 
Governments towards the value of the Colonies. 
Let us look at the real picture. At a banquet 
of the Canadian Society of New York held in 
that city in December, 1909, the orator of the 
occasion, a Justice of the High Court of 
‘Ontario, said :— 

‘¢ Until within a very few years there did exist 
among us (the Canadians) a number of citizens, some 
of influence, who held, secretly, if not openly, that 
it was the manifest destiny of Canada to become 
part of a greater union with the United States. 
Such a feeling does not now exist. We cling to the 
British connection with sincere affection and our 
whole heart. The tie that binds us is not simply a 
legal and constitutional bond, but also the heartfelt 


cotiviction that there exists in the world no single 


agency for good at the present time greater than the 
British Empire.”’ 

Here is an extract from another Canadian 
paper, of recent date, in a similar strain* :— 


‘Whether there is a Liberal or Conservative 
Government in power at Ottawa we are Britishers 
still; whether the Liberals or Unionists are in power 
at Westminster, Britain is mother still, The size of 
our sales to or purchases from Great Britain does not 
determine our political affiliations. Admiration for 
British institutions, affection for the land which has 
done so much for peace, progress, and civilisation, 
ambition to play an enlarging part in the greatest of 
modern Empires—these are the influences which 
determine our loyalty.” 


Yet another quotation to show the sentiment 
of the Australian people. At a lecture given 
a few weeks ago before the Imperial Colonial 
Club the Australian representative t said :— 


‘¢ Australia is entirely British in settlement and 
sentiment. We are Britishers transplanted, working 
out a destiny free from the hampering restrictions of 
vested interests and class privileges, but inheriting 
and taking pride in the great traditions of our race. 
At the same time we are fired with a passionate 
desire not to see reproduced in this new land of ours 
the hopeless want and misery and degrading con- 
ditions of life, alas! so frequently before our eyes 
in this older land. Our ideals do not differ from 


* Canadian Courier. 
f Captain Muirhead Collins. 
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yours. We have a clean slate on which to write our 


future; and though we may make mistakes our aims 


are high, for they are to keep the land for the white 
race of British descent as far as possible, maintain a 
high standard of living for our workers, and to be 
the bulwarks of the Empire in the Pacific, and one 
of its privileged assets.” 


Could Britain ask more noble or friendly 
sentiments than these ; which are but an indi- 
cation of the regard displayed towards us by 
our oversea kinsmen, whether of Canada, Aus- 
tralia, Africa, or elsewhere ? Can we not legiti- 
mately hope that, from such conditions as 
these, a great British Commonwealth might 
reasonably be expected to arise ? 

But such a Commonwealth, common-sense 


will soon tell us, must be formed upon the 


basis of legitimate self-interest, added to that 
of race-patriotism. Imperial unity will be 
meaningless to those ‘‘12,000,000 of the 
British people always on the verge of star- 
vation,’’ or the seven-tenths of England’s 
population who come under the heading of 
‘“‘poor.’’. The waving of the Union Jack 
will not fill an empty belly nor assist us with 
our rents and taxes. Nor will the mere buy- 
ing and selling of manufactured goods alone 
do so, valuable as it is to develop by every 
means our inter -imperial trade. To look 
upon ourselves and our Colonies simply as 


‘‘markets’’ is not enough: we must 
broaden the basis of our possession. We 
must demand that every one of our 


citizens shall be given a basis from which 
he or she can work out his own pros- 
perity. I am aware that it is a new doctrine, 
which no nation has ever practised, but the 
civilisation which would endure will have to 
inaugurate it. It can only be done by the 
organisation and development of our Im- 
perial land resources. England has an 
opportunity no nation has ever possessed, 
for bringing about a new basis of national 
well-being by the utilisation of the great 
wealth of land which she possesses in her 
oversea empire. Such an opportunily has 
never occurred before: it may never occur 
again. How is it to be done ? 


THE NEW IMPERIAL DOCTRINE... 


It is to be begun by the taking up by every 
municipality and urban district in Great 
Britain of an area of land in the Colonies, 
which shall form the basis of an Imperial. 
ownership and development of the Empire. 
This new doctrine of Imperial penetration 
which I have brought forward may be con- 
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cretely expressed as follows :—‘‘ Zet every 
municipality and urban district in Britain 
acquire an area of free land in the oversea 
dominions, and hold tt in perpetuity as a 
heritage for its people.” 

Following upon this, let working capital be 
obtained, say by loan upon which voluntary 
taxation might pay the interest at first, the 
land developed, new centres of industry estab- 
lished upon it, a new field opened for the home 
population, and new sources of revenue created 
for them. 

Thus, under this method of Imperial pene- 
tration, the cities, towns, and districts of 
Middlesex. Yorkshire, Devon, and all others 
will acquire landed properties in Canada, 
Australia, Africa, &c. Equally the cities of 
London, Birmingham, Manchester, Edin- 
burgh, and all others must acquire great pieces 
of real estate overseas. The advantages will 
be mutual. Both Britain and her Colonies will 
be drawing new sources of life from each 
other, the one in the possession of the land 
which she lacks at present, the other in the 
acquisition of new population and more capital; 
whilst the new connection established would 
form powerful, indelible bonds of unity, and 
open the way for a real Commonwealth. I 
submit that the purpose is an alluring and 
practical one. 


THE PLAN. 


The details of such a plan call for careful 
consideration. I have only space here to treat 
them broadly. How is the land to be acquired ; 
how is it to be administered ; how is it to be 
held and by whom ; how is it to be developed, 
settled and worked; how is capital to be 
obtained, and what will be the profits after it 
is all done, are the natural questions which we 
shall immediately ask. 

In the first place, although the purpose is 
at base an ‘‘Imperial’’ one, the business 
method must be rigidly kept to the fore. 
Philanthropy and sentiment, on the one hand, 
or Socialism on the other, would lead to de- 
struction. The work must pay its way and 
yield a margin of profit, or it will be useless; 
and to keep the principal safe whilst working 
on an Imperial basis, a co-operative method 
must be adopted. 

The first thing is the matter of acquisition 
of the land and its administration. At first 
sight it would seem that this is the work of 
the city corporations, municipal bodies, or 
district councils. In practice, however, it 
might be difficult to get these to act alone, or, 
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if they did, to avoid bureaucratic methods and 
a red-tape barrier between the people and their 
new property. The sense of Imperial owner- 
ship and individual pride in the work must be 
retained. Let us suggest that a number of 
the influential residents and ratepayers of the 
place should get together, elect a committee, 
somewhat after the method of a board of 
directors of a limited company, but associated 
with the municipal authorities. The property, 
when acquired, would be vested in trustees 
formed of prominent local men and women, 
or in the municipal body or district council of 
the locality. The property would, of course, 
be non-transferable and non-saleable, remain- 
ing in perpetuity for the people of the particular 
district. If deemed advisable the whole of the 
inhabitants might be looked upon as share- 
holders, and some form of scrip could be 
issued to them in order to stimulate the sense 
of Imperial ownership and give a tangible 
‘‘ share of Empire’’ such as it is the purpose 
of the movement to create. In any case, all 
the inhabitants would be shareholders directly 
or indirectly. The property would, of course, be 
subject to the Colonial laws in every respect. 

The controlling body or authority having 
been duly constituted, the question of funds 
arises, both for preliminary expenses and as 
working capital. The most reasonable method 
for raising funds would appear to be that 
of some form of voluntary taxation, which 
should either accumulate principal slowly, 
or should pay interest upon a loan. ‘‘ Thank 
you; further taxation!’’ the startled rate- 
payer, already groaning under his heavy 
burden of rates and taxes, will exclaim. But 
let us remind ourselves of an important thing 
—it is not an endless dole we should demand 
but an investment we should offer. You are 
already paying 17s. per annum each in London 
for this purpose, in the support of the poor, 
whilst poverty and charity together cost you 
431,000,000 a year. This dole is to be turned 
into a paying investment. Probably no such 
constituted body, or district council, or corpo- 
ration, would find any difficulty in raising the 
loan, although undoubtedly special conditions 
would arise. In addition to the voluntary 
taxation of the ratepayers, the enterprise would 
possess attractions for the ordinary investor 
who could be invited to provide some of the 
capital under some form of debentures if 
necessary. 

Let us suppose then that we have constituted 
our controlling authority and that we are in 
possession of the means of obtaining capital. 
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The next step is to obtain the property. But 
let us reflect fora moment. Whilst it is true 
that if we obtain a property we must or ought 
to have working capital to develop it, we shall 
not forget that it will be advisable to acquire 
the property if we only have funds enough at 
first for the small preliminary expenses of 
acquisition. Why? Because the property 
will increase in value immediately we obtain 
it. The tract of hitherto unowned land in 
Canada, Australia, or Africa will acquire a 
value directly it is selected, by the mere fact 
of its being privately owned. Tke district or 
city and its ratepayers and trhabitants will 
have come into possession of a landed pro- 
perty of great and growing value, unen- 
cumbered, by the mere act of organising 
themselves into a body and reaching out for 
the portion of their Imperial heritage. They 
will have obtained a splendid freehold of their 
own, for themselves and their children for ever. 
This possibility of the obtaining such a pos- 
session and heritage of land, even if it is far 
away, ought to be sufficient to fire the mind of 
the most sluggish urban council or the most 
obdurate little Englander. It could scarcely 
fail to appeal to intelligent ratepayers. 

' The particular area to be acquired would be 
obtained by means ofa Commissioner sent out 
to select, examine, and report upon available 
territories. Land embodying as wide a range 
of natural resource as possible would be 
selected, containing some agricultural land, 
some mineral or forestland, some fisheries, or 
indeed as circumstances might dictate. What 
will the initial outlay be ? We have seen that 
the Dominion and Commonwealth offer free 
land in some places, whilst in others a low 
price per acre has been fixed. Some of the 
great railway companies, moreover, offer land 
at extremely low prices, and doubtless would 
make special arrangements with constituted 
bodies at home. A sufficient area, however, 
ought to be obtained free, considering the vast 
regions yet unoccupied in Canada, Australia, 
and Africa. There can be little doubt that our 
kinsmen overseas would welcome the plan 
with open arms, grant special facilities, give 
their best available areas, and co-operate to- 
wards such a scheme of Imperial penetration 
with satisfaction. No doubt questions would 
arise as to methods and restrictions, but as 
both sides are working for the Imperial good 
they should not be difficult of solution. We of 
the Mother Country would only be claiming 
what is our own; they would scarcely dispute 
what they are only holding in trust and are 
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already offering to all comers ; and what, more- 
over, apart from their desire to benefit the old 
country, would bring about the increase of 
population of British stock. 

The question of settlement and labour comes 
next. In this as in all else we must keep 
before us the co-operative, co -ownership 
idea. We are not going to establish labour 
colonies, nor are we going to give away 
free farms. We are going to create pro- 
perty in an Imperial sense, run upon 
strictly business lines, for the benefit of the 
community which creates it. We are not 
taking away anything from anybody: we are 
creating something new. To accomplish the 
end the matter of the occupation and working 
of the land must be carefully considered. 
Naturally the endeavour will be to transplant 
as many families and workers from the home 
district as possible upon it: and to foster local 
pride and social feeling. But the principle 
must be borne in mind that all are shareholders 
in it, whether they go or whether they stay. 
Efficient managers and engineers will control 
the work, just as they do in any land, mining, 
or industrial company of English shareholders. 
Philanthropy, sentiment, bureaucracy, nepo- 
tism, socialism (as generally understood), 
“graft, and other dangerous matters must 
be kept out of it: and with a strong controlling 
Board of elected Commissioners or directors at 
home this should not be difficult. As regards 
the land to be farmed, a system of renting on 
a co-operative principle of payment in crops 
might be found suitable, as often practised by 
large landowers in Spanish-America. As tothe 
manufacturing industries which will be estab- 
lished, a co-operative method must underlie 
them. The excellent example of a British iron- 
works in establishing such a system lately—that 
of Sir Christopher Furness, M.P.*—should bea 
stimulus for us in this respect. At first some ordi- 
nary labour would be required in addition to the 
workers from home to be sent out. Everyone 
who went out would do so under just under- 
standing of the conditions: wastrels and in- 
corrigibles—and I for one do not believe that 
they represent a large proportion of those 
wanting work—will be specially dealt with. 
We are always met, in any scheme, by the cry 
that wastrels and other unemployables are the 
great obstacle. The answer is simple if we 
think imperially. We must bear with them in 
this generation: we must eliminate them for 
the next. The method above set forth will 
do it. 

* Vide the Press, December 15, 1907, and subsequently. 
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The industries to be carried out would be all 
those to which the country lent itself: general 
farming, fruit-growing, cattle-raising, wool- 
producing, timber-cutting, timber-planting, 
the working of mines and quarries, smelting 
of ores, fishing, the building and development 
of towns and roads, and all the multiple in- 
dustries of any other community. All those 
industries which have made England great in 
the past, can be reproduced in the new lands, 
and, indeed, are being reproduced by private 
enterprise. In this case, however, all will 
benefit directly, without the system which at 
home has bred antagonism between labour 
and capital. The great possibilities of the 
work will unfold as it develops. Let us re- 
mind ourselves in this connection that during 
last year 742 million pounds of British capital 
were invested in our oversea dominions. 


THE MORAL. 


Without being fanciful, we can imagine the 
benefits that might be brought about by this 
plan. It is reasonable to predict the creation 
under it of new properties of great value for 
all our cities—London, Birmingham, Man- 
chester, Edinburgh, and others—and the 
establishing in prosperity of their surplus 
people and energy upon them, forming 
added centres of wealth, and by fostering 
local pride in the possession, creating 
what might practically be looked upon 
as extensions of their own communities. In 
England, moreover, we have beautiful old 
country towns, where architectural, ecclesiasti- 
cal, literary, and scenic attractions are such 
as all the millionaires of America or Africa 
could not produce, but these beautiful places 
are half asleep: their people, both the 
educated and the labouring classes, are 
feeling the pinch of hard times; their mean 
streets and unemployed are increasing, and 
decadence seems to have set in. But a 
change will be brought upon them. Their 
influential citizens will have awakened to the 
value of their Imperial heritage, and will 
have formed an association to take up and 
develop large tracts of Colonial land. The 
result, both in these old towns and in the busy 
manufacturing ones, will be marked and 
rapid. The new property created in the 
Colonies will have been developed, and formed 
a field of enterprise for their young men and 
women who would have gone otherwise to 
crowd London offices, or to the United States. 
It will have absorbed their unemployed. The 
poor rates, in the course of a few years, 
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will have disappeared, and there will be no 
inhabitants now for their mean streets and 
slums. In addition to this the property will be 
returning dividends to the town, as time goes 
on, forming an added source of income for 
every inhabitant. Visitors to and from the 
Home centre and the Colonial centre will con- 
stantly come and go, and they will be united by 
the bonds both of a fair self-interest and of local. 
pride. There is nothing impossible in this 
picture. All they will have done is to acquire 
lands, forests, and mines in the Colonies, and 
work them on business principles; and these 
will have yielded returns—a matter of common 
occurrence with hundreds of London com- 
panies. The only difference is that an Im- 
perial principle of co-operation will have been. 
added. Unemployment, old-age pensions, State 
insurance, poor rates, and all else, will be elimi- 
nated, or provided for—once, and for ever. 


AN IMPERIAL COMMONWEALTH. 


Now, I beg to propose that London should 
lead the way in this matter. I propose the 
formation of an association of prominent City 
men and Imperialists to take up a large area 
of Colonial land, raise working capital, and 
form a new, valuable, permanent property for 
the benefit of London. Both our Imperial spirit 
and our business instincts should urge us to 
secure our share of Empire before it is too 
late. We can create new sources of revenue 
by this method which will relieve us of some 
of our taxes and pay us a dividend in addition. 
Our poor, both the educated and the labouring 
men, women, and children, demand that we 
should make an effort, once for all, to estab- 
lish them on that basis which common 
humanity demands. As a business matter 
alone it would be profitable. The value of 
Colonial land rises rapidly. Both our love 
of dividends and our regard for humanity 
can be satisfied, and—and it is an im- 
portant consideration—the growing menace 
of socialism would be annulled. Let us do it. 
It is useless waiting for Governments to act. 
It would be a better system than State-aided 
emigration. There is valuable material going 
to waste, of labour and of land. Let us apply 
the one to the other, and create profits, and 
so shall we consolidate our Empire and raise 
our civilisation. We of London are rich and 
powerful. If we begin other cities will follow. 
When we have done this we shall have laid 
the first stone of an Imperial British Common- 
wealth; one which does not depend only upon 
“ shop-keeping.’” We shall have applied the 
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geographical remedy to our present ills. We 
must either make geographical conditions 
assist us, or be overcome by the barriers they 
present. This will lead on—and it is time now 
to do it—to the forming of an Imperial Council 
drawn from all parts of the Empire, for its 
governance under the monarchy, as a Com- 
monwealth. We are shortly to have in this 
city a great Festival and Pageant of Empire. 
Let us hope that it is not to deal only with the 
glories of our past, but to set our house in 
order for the future also. Two pictures of 
our future lie before us. One is that 
of a small, over - populated island with 
its iron and coal worked out and its 
fields unable to support a people which per- 
force will have to decrease from lack of means 
of support. The other is that of a mighty 
Commonwealth, of which this island is the 
heart and centre, all its people living in that 
sufficiency which a common-sense organisa- 
tion of the Imperial resources has brought 
about; united by its pride of race and by 
the bonds of a legitimate self-interest, without 
which no human organisation can endure. 
Some might call this a dream. I maintain 
that itis a probability. I believe it will be a 
reality. 


DISCUSSION. 


The CHAIRMAN, Dr. Alfred Hillier, M.P., in 
opening the discussion, thought the Society was 
under an obligation to the author for having read a 
very interesting and suggestive paper on an extremely 
important problem. Were he not in the chair he 
should feel called upon as a critic to take considerable 
exception to the authour’s indictment of the existing 
Colonial systems and institutions. It might be 
thought that he (the Chairman) was a little pre- 
judiced in the matter, having lived for nearly half his 
active life in the British Colonies, and feeling, perhaps 
unwarrantably, some pride in the development which 
he had. seen going on around him—a development 
which he believed to have been highly advantageous, 
not only to the Colonists occupying those territories, 
but also to the people of this country. For instance, 
he did not agree with the author’s statement, ‘‘ Does 
the possession of this world-wide property, which our 
forefathers and ourselves fought and bled to obtain, 
render the conditions of life here any easier for us ? ” 
He regarded the question as a very large economic 
one, and did not think it was to be described merely 
as a question of trade, the factors of production and 
distribution being elements of the problem. He 
thought the problem was a more complex one than 
the author had imagined, and personally he 
did not think it could be fairly described as geo- 
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graphical. In his opinion the inquiries which the 
author addressed were not to be answered in the 
negative. There was no doubt that the work- 
ing, industrial, commercial and trading classes 
in this country had benefited very much from the 
Colonial system. It might be argued that under 
different conditions still greater benefit might be 
obtained, and everyone hoped such a condition of 
affairs would obtain in the future ; but it was scarcely 
warrantable to argue that at present no benefit was 
derived from our Colonial possessions and from the 
developments which were going on in those territories. 
The question was largely an economic business 
question, and he wished to point out that in the view, 
at any rate, of the Colonies, the present fiscal arrange- 
ments of the Mother Country with the Colonies were 
not such as to secure the maximum of economic 
advantage to the British Empire. That, of course, 
was merely an opinion, and it might or might 
not be an erroneous one; but he thought it was 
only fair that it should be clearly stated in con- 
sidering the problem. If one of the objects of 
the paper was to introduce fruitful topics for 
controversy, he thought the author had been very 
successful, because there were certain statements in 
the paper which were open to very serious controversy. 
Certain opinions were expressed in a somewhat 
positive way which personally he hesitated to accept. 
Dealing with the concluding part of the paper, he 
sympathised very largely with the feeling which 
actuated the author in regard to the matter therein 
dealt with. Everyone agreed that there were 
possessions in the Colonies of great value, and that 
the Colonies contained large undeveloped resources, 
side by side with which a great amount of distress 
and poverty existed in the huge centres of population 
in this country. The desire expressed by the author 
that these two conditions might be brought to- 
gether so as to enable the flourishing conditions 
of the Colonies to come to the succour of the poverty 
and unemployment in this country was, he thought, 
excellent, and everyone present would sympathise 
with it.. Whether the actual means whereby such 
an end could be accomplished were such as the 
author had indicated was possibly the most interest- 
ing point raised by the paper. The means suggested 
were, ‘‘ Let every municipality and urban district 
in Britain acquire an area of free land in the oversea 
dominions, and hold it in perpetuity as a heritage for 
its people.” That might be a good suggestion from 
an economic and business standpoint, and he would 
like to be convinced that it was so; but at any rate, 
it was a bold suggestion, and one deserving of very 
careful consideration. Without committing himself 
at such short notice to any strong opinion for or 
against it, he urged upon those present who had 
expert knowledge of the Colonies and the conditions 
of development there to discuss the paper on those 
lines, because a discussion in that direction would 
obviously be of very great interest, not only to those 
present, but to those who watched more particularly 
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the proceedings of the Colonial Section of the 
Society. 


The Hon. Sir Jonn W. TAVERNER (Agent- 
General for Victoria) confessed in the first place that 
the paper came quite as a surprise and a shock to 
him, and he was inclined to think that when it 
reached the Colonies it would have something like 
the effect of a dose of physic. He appreciated 
the intention of the paper, and agreed with the 
Chairman that it contained much food for thought, 
and also for fierce controversy. It was only a little 
over 100 years ago since Australia obtained its Con- 
stitution, and since then he thought the colonists 
there had done credit to the Mother Country as 
Britishers, in producing a very loyal country, and in 
maintaining for the British race a great continent. It 
was about 134 years since Captain Cook planted the 
British flag on Australian soil. The flag still flew to- 
day and it would fly for ever. There was not time to 
debate the very many interesting points in the paper, 
and he proposed to confine his remarks to the general 
question of the development of the Empire. His first 
point was that the future prosperity of Great Britain 
lay in Imperial unity with the Colonies, and his second 
point was that it was time to establish an Imperial 
Council drawn from all parts of the Empire. He 
had excised the question of the formation of a 
Commonwealth, because that would take, in Parlia- 
mentary language, a whole session to debate, and he 
would not care to be a member of the Government 
which introduced a Bill to bring about the Common- 
wealth suggested in the paper. He held in his hand 
a pamphlet called ‘‘ Australia in Europe,” which 
showed the size of Europe compared with Australia 
and their respective populations. Bearing in mind 
the difference in the population of Europe and 
Australia, it was possible to form an idea of the 
possibilities of the development, in the interests of the 
Empire, of Australia, which at present only possessed 
4,500,000 people. Coming events cast their shadows 
before, and it was only a question of time when 
the Mother Country would have to face the con- 
gested population problem; and it was a matter 
of gratification that the Mother Country possessed 
_ over-seas States which were capable of such deve- 
lopment, and which would lend themselves to 
the enlargement of the British Empire. He could 


name a few countries that would like to have. 


an Australia, some of them not many hundred 
miles away from the Motherland. England, however, 
had Australia, and Australia was entitled to the 
greatest consideration from an Imperial point of view. 
He thought every nerve should be strained to keep 
the British race under the: British flag, and ‘ full- 
speed ahead” should be adopted in. trying to wake 
up the people of this country to the advisability of 
that Imperial idea. The policy which he had thus 
briefly advocated embraced Imperial defence, immi- 
gration, and the consolidation of the British Empire. 
He thoroughly believed it would be a wise policy for 
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the Imperial Government and the over-seas States 
governments to co-operate on the great question of 
peopling other parts of the Empire. England had 
been very much engaged in political matters of 
late, and he trusted the time was not far distant 


when the Imperial aspect of the Colonial question 


would receive that consideration which it was 
entitled to receive. Another suggestion of the 
author’s with which he was thoroughly in accord 
was the establishment of an Imperial Council 
drawn from all parts of the Empire. He looked 
upon the adoption of that idea as the forerunner of 
great results. If there was one thing the people of 
Australia were anxious for, it was to be. brought into 
closer contact with the people of this country ; they 
wanted to be known and to be understood. They 
wanted the people of this country to realise the- 
dissimilar conditions under which they were working. 
As India had an Indian Council in this country, he 
thought the over-seas states were entitled to an 
There were a number of excellent 
ex-governors of various Dominions and Colonies, who 
would make splendid members of such a Council, and 
who would be able to give great knowledge from their 
personal experience of the different countries where 
they had exercised their powers as governors. He 
also thought the Colonial Secretary for the time being 
would, or should, be glad to have the knowledge and 
experience gained by those governors placed at his 
disposal. Asa public man from Australia he wished 
to say that the men who had occupied the position 
of governor in His Majesty’s over-seas states were 
entitled to the greatest amount of praise for the very 
fine way in which they had always instilled into the 
people the wisdom of loyalty, and he was sure every 
one of the governors, when they came back would say. 
that that loyalty had stood the test. He did not 
know whether it was safe to say anything on the 
present occasion about the House of Lords, but he 
was thoroughly in accord with the recommendations 
made by Lord Rosebery’s Committee. He thought 
Canada, Australia, New Zealand, and other countries 
were entitled to have representatives in the House of 
Lords, and he believed that would result in good 
work being done for the Empire. Fle considered 
they had every reason to be proud of their great 
Empire. Of course, mistakes had been made, as 


they were made in every country. Other Empires’ 


had gone down, but the British Empire was getting 
stronger every day. That, he thought, was the best 
evidence of the work the British people were doing,,. 
no matter in what part of the Empire they were 
stationed. They were one people, and, so far as 
Australians were concerned, desired to be one people. 
He could only repeat what the Prince of Wales said 
on his return from visiting the over-seas States—that 
the people of England should wake up and realise the 
great problems before them. It was necessary for. 
them to realise that they must have territory, because 
the natural growth of the Mother Country needed an 
outlet. He thought they should thank God that the 
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Mother Country had such fine over-seas States, which 
would be able tosolve the serious problem which was 
confronting her, and, in solving that problem, to 
build up one great united Empire. 


Mr. E. T. SCAMMELL, as himself a dreamer and 
idealist, after congratulating the author on the 
beautiful dream and ideal he had placed before the 
Society, said that the passing years had taught him 
that such dreams and ideals must be brought down to 


the level of common life if they were to be of service - 


to humanity. He desired to criticise the paper at 
two or three points. In the first place, it was far too 
long for busy men to read, the introductory part, 
however excellent in itself, being rather beside the 
mark. No one present needed to be reminded of the 
poverty and distress which prevailed in the M other- 
land, nor of the potentialities of the over-seas do- 
minions; what they required to know was how to 
remedy the one and how to avail themselves of the 
other. The remedy which had been sketched out in 
the paper was called by the author a New Imperial 
doctrine. He was not surprised to hear that Sir 
John Taverner, as an Australian, in referring to that 
doctrine, felt some sensation of ‘‘shock,’’ and that 
he expressed the opinion that Australia would be 
‘¢ shocked ’’ when the idea was brought before them 
in the form in which it was embodied in the paper. 
The author made a twofold assumption in his New 
Imperial doctrine, the first being that the municipali. 
ties would be able, and willing, to undertake work of 
the kind mentioned. He desired to ask the author if 
he had consulted any of the municipal authorities of 
the United Kingdom on the subject, and if so, 
whether they were prepared seriously to consider 
such a proposal? In the second place, the author 
had assumed that free lands in sufficient quantities 
were available for the purpose in view. He wished 
to ask the author what steps he had taken to ascertain 
whether this was so? Had he enquired of Sir John 
Taverner, or any of the other Agents-General in 
London, or did he know that the Governments of the 
various Colonies were prepared to hand over such lands 
to the municipalities? He knew personally that great 
areas of land had been and were being acquired in the 
Colonies, so much so that in a few years large areas 
of the most suitable land in Canada, Australia, and 
probably South Africa would be fully acquired. In 
New South Wales, Victoria and Tasmania there were 
no free lands that could be allocated for the purpose ; 
while in South Australia the only lands of. the kind 
were in the arid districts where men could not settle. 
The only two States in Australia which could grant 
free lands on any conditions were Western Australia 
and Queensland, and in those two States the land 
was being so rapidly taken up that in a, few years’ 
time there would be very little available for the 
scheme described by the author. The same remark 
applied to New Zealand, and to a certain extent to 
Canada, But, even if the lands were available, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


351 


were the Governments of the Colonies able, and 
if able, willing to allocate such areas or earmark 
them, so that the municipalities at home should, at 
their discretion and at their own time, settle people 
on them? It seemed to him the line to be followed 
was, first of all, to ask the Colonial Governments 
what they were prepared to do. He noticed that 
underlying the author’s suggestion was the idea that 
the Mother Country could compel to acertain extent, 
morally if not materially, her daughter States to do 
as the author suggested. If, however, this country 
said to them, ‘‘You must,’ the Governments of 
those States would certainly say ‘‘ We won’t.’’? On 
that point he spoke with some knowledge, because he 
knew Australia well, and to a certain extent Canada, 
and the conditions prevailing with regard to land 
settlement in those countries; and before coming to 
the meeting he had had an interview with one of the 
leading representatives of the Canadian Government 
in London. He was, therefore, prepared to say that 
the Colonial Governments were not likely to rise to 
the proposal. He heartily sympathised with a good 
deal of what had been said, particularly with regard 
to the financial part of the scheme, as any 
scheme of land settlement or emigration to be 
successful must be run on sound business lines. 
He believed in philanthropy, but, as his friend Mr. 
Stead was accustomed to say, ‘‘ philanthropy at 5 
per cent.” He was at present engaged in an 
interesting movement in connection with the emi- 
gration of ex-service men, a movement that had 
been taken up by the British Empire Agency. A 
Naval and Military Emigration League had been 
formed for the purpose of assisting the thousands of 
ex-service men who were crowding the labour market 
to emigrate under conditions which would be of ad- 
vantage not only to them but to the State where 
they settled. The scheme was based on a commercial 
foundation, the desire being to make it pay its own way, 
and to be not merely a philanthropic concern but a 
sound workable scheme. In conclusion, he desired to 
make three suggestions to the author. Firstly, that 
he should at once send a copy of the paper to all the 
Colonial representatives in London, and ask them 
whether they approved of his suggestions. Secondly, 
that the author should consult some of the leading 
municipal authorities in the United Kingdom, and 
enquire whether they would be prepared to accept 
his scheme. In the third place, he suggested that 
the author should devote his great literary faculty. 
and energies towards helping to secure what 


.he thought was an urgent need at the present 


moment, a conference on the part of the home and 
Colonial authorities on the general question of Emi- 
gration and Immigration. There had been an Im- 
perial Defence Conference, and the time was nowripe 
for a Conference on Migration within the Empire. 
He suggested also that if the Royal Society of Arts 
or the Royal Colonial Institute could bring together 
the various leagues and societies interested in Empire 
matters it would prepare the way for the suggested. 
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Conference and be a practical step towards helping 
the Mother Country and her daughter States. 


Mr. T. SEDGWICK said that while a great difference 
of opinion had been expressed in regard to the way 
matters should be carried out, there was unanimity 
of opinion on the subject of an Imperial Common- 
wealth being brought about by transferring the unem- 
ployed men in this country to the manless land over- 
seas. He quite agreed with the previous speaker, 
that the efforts which were made for useful emigra- 
tion were not sufficient to achieve that purpose, and 
that it was necessary to increase useful emigration 
before anything would be done. A year ago he tried 
to emigrate six lads who were capable of walking 
20 miles, carrying a hundredweight, and anxious 
to go on Colonial farms, and no institution 
in the whole of England would assist them 
to emigrate even by advancing their fares. He 
was glad to say, however, that last November the 
Central Unemployed Body issued a new order to the 
Local Distress Committees under the Workman’s 
Unemployed Act of 1905, and boys of fifteen to 
twenty-one willing to work on farms were now 
registered at the Distress Committees’ offices for 
the purpose of being sent to the Colonies. It had 
been found in all classes of business, whether that of 
a carpenter or of a Prime Minister, that the way to 
get the best results was to start a boy young; and if 
the boys were taught to milk a cow, to plough, 
sow and reap, they then became potential agri- 
culturists ; so that what would, in the normal state 
of affairs, become a charge on the payer of the rates 
at home, became a source of profit by having a 
consumer over the seas. An Imperial Commonwealth 
could be gained by increasing the receipts or by the 
diminishing of expenditure; and every removal that 
was made from overcrowded conditions at home 
meant that some unnecessary expenditure was taken 
off the rates at home. It had been said that this 
country ought not to send its best citizens to the 
Colonies, but if the Colonies offered the best condi- 
tions and the best chances they deserved to have the 
best men. A further argument adduced was that the 
men should not be sent when it was possible to use 
them at home; but if a man was out of work for a 
long time he eventually began to deteriorate, owing to 
unemployment and compulsory low diet, and in course 
of time he became unemployable. Those were not 
the people the Colonies wanted; they required young 
men whom they could keep in employment and pre- 
vent becoming unemployable. The more young 
fellows were sent out from this country to the Colo- 
nies, the more good would be done to the Mother 
Country, because the Colonies already bought 
50,000,000 pounds’ worth per annum of British 
goods, and with an increase in population that sum 
would go up to at least 80,000,000 pounds. Another 
point to bear in mind was that there were 13,000,000 
people in this country practically below the poverty 
line, and that there were also only 13,000,000 people 
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- scattered over one-fifth of the world, so that there was 


no doubt as to the possibility of the Colonies being 
able to receive our young men for many years to 
If the best men were sent to the Colonies, it 
would be a splendid opportunity for having a united 
Empire and a Commonwealth. 


Colonel F. S. TERRY thought the suggestion the 
author had brought forward was an excellent one, 
and that it was time not only this country, but Aus- 
tralia too, should wake up to the present condition of 
affairs. Australia possessed comparatively few inhabi- 
tants, and was not active enough in endeavouring 
to fill the Continent with people. Ifa serious state 
of affairs happened in this part of the world, Austra- 
lians would find that other nations would not be very 
patient at seeing such a wonderfully productive land 
kept to themselves by about 4,000,000 people. He 
thought the Australian Government and people should 
trust to the Home municipalities to send out the 
proper men, exclusive of other sources of supply. 


Mr. JAMES PORTER said that as a visitor from 
Canada he had listened with considerable interest and 
pleasure to the paper, although he did not agree with 
it to any great extent. With regard to what the 
author had said about the large influx of emigrants to 
Canada from the United States and Europe, outside 
of Great Britain, it must be remembered that pre- 
viously the flow of emigration from Europe was to 
the United States, and only to a very limited extent 
to Canada. Within the last fifteen years, however, 
the free lands of the United States had been nearly 
all taken up, and, therefore, the emigrants now went 
to Canada largely on that account. A few years 
ago a census was taken of the people in Winnipeg, 
and it was found that 44 different. languages were 
spoken in that city, so that it was quite as 
cosmopolitan .as New York, which was supposed 
to be the most cosmopolitan city in the Western 
Hemisphere. He thought the author's suggest- 
ion of municipalities acquiring land was neither 
feasible nor practical. In bis opinion it was a dog- 
in-the-manger principle of not at present using the 
land, but keeping it for the future. Canada now 
required, irrespective of nationality, people who would 
come and settle on the land and cultivate it. 


The CHAIRMAN proposed and Sir JAMES WILSON, 
K.C.S.I. seconded, a vote of thanks to the author. 


The resolution having been carried unanimously, 


Mr. C. R. ENOCK, in reply, thought he might 
congratulate himself on the fact that the paper had 
aroused a controversy. That was really the object 
with which it was written, because, in his opinion, 
if a paper of that nature pleased everybody it had not 
accomplished its end. He did not think there was 
anything in the paper which could offend any of their 
Colonial friends. As an Imperialist of the deepest 
dye, he looked upon the Empire as the heritage of the 
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British. It belonged to one and all, and should have as 
its motto, ‘‘ Non mihi, non tibi, sed nobis’ —not mine, 
not thine, but ours. It was for the purpose of carrying 
out that idea that he suggested that the municipal 
districts of the United Kingdom should acquire areas 
of land in the Colonies, on which the surplus population 
could create new centres of industry and revenue. Of 
course, the free lands would be acquired under proper 
arrangements. The principle he had brought forward 
had been controverted and discussed, but he believed 
it would be taken hold of sooner or later. When a 
new principle was brought forward it was always 
received with some antagonism, but he held that the 
Empire belonged to one and all, and that they were 
entitled to a share in it. He believed one of the 
greatest dangers that confronted the people at home 
was that of falling asleep. If an ordinary Britisher 
was asked what he knew about the Colonies or what 
he cared about them, he would not give a very satis- 
factory reply at present, possibly because he had no 
sense of ownership in them. He had endeavoured to 
rouse some spirit of imperial interest in the matter, and 
he contended that if an Empire was to be built up 
which would endure it must be in the form of a Com- 
monwealth, and it must have underlying it the legiti- 
mate self-interest of its people, because without that 
interest he did not believe any human organisation 
would endure. 


Mr. HAROLD HAMEL SMITH (Editor of 7yo- 
pical Life) writes :—‘‘I notice Mr. Enock’s regret 
that our own people do not go to our Colonies 
to a greater extent. Emigration on a satisfactory 
scale will never take place from this side unless 
we train the children to become countrymen and 
agriculturists instead of townsmen. Our present 
system of education is quite unsuitable for the 
boy or girl of to-day. We are forcing them to go 
to school to be trained to become unemployables, 
because we do not teach them that which will perma- 
nently enable them to earn their living when they 
grow up. It is only the exceptions that benefit by 
the education and training they now receive. The 
bulk of the children of our very poor are dragged up 
by the State and’ by their parents, until they escape 
into the streets to do whatever casual jobs they can 
pick up. The girls, perhaps, do best, as they work 
more cheaply, and obtain employment at the factories, 
and in the end keep the boys and men when they are 
out of work. Until we train our children to agricul- 
tural pursuits this will and must continue. No one of 
the lower classes should go abroad who has not had 
some experience on theland. This is why the Ameri- 
cans now swarm into Canada—they know what to do 
when they get there; so do the Germans, Italians, 
and Scandinavians in South America, or the Cor- 
sicans and Portuguese in our West Indian colonies. 
Our people do not know anything that suits them 
for agricultural or Colonial life, and we are spending 
millions a year, that we can ill afford, in keeping them 
from gaining this knowledge. Until children, as a 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


353 


start, are taken into the country, and trained, not in 
institutions, but boarded out in “ lines,’’ like labourers 
abroad, and taught to cultivate the land, and to pro- 
duce what they need to eat, and learn to do so ona 
commercial basis, we cannot expect our people to emi- 
grate successfully to the Colonies in sufficient numbers 
to benefit the labour market over here, and develop our 
Colonies and the trade of the country over-seas. Yet 
it is of the utmost importance that they should go. 
This country must have more money for revenue pur- 
poses. That means more of us must go abroad to 
extend the trade of the Empire. To-day we grumble 
at £150,000,000 of taxation; in a few years we shall 
want £200,000,000. Let us, therefore, change our 
educational methods. Teach all the children that we 
can get control of to become agriculturists and colo- 
nisers. Later on they can always become townsmen 
—and make better men than the average lower class 
boy now has a chance of being—and if they are am- 
bitious and try their luck abroad, they will, like the 
Americans in Canada, know what to do and how to 
do it.” 


TENTH ORDINARY MEETING. 


Wednesday evening, February 16th, 1910; 
COLONEL SIR FırzRoy CLAYTON, K.C.V.O., 
Chairman of the Royal National Lifeboat 
Institution, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Dungey, Miss M. Edith, Glendower, Redruth. 

Feyzoullah Bey, Poste Italienne, Constantinople, 
Turkey. 

King, Hugh Sebastian, 18, Pall-mall, S.W. 

Nath, Rai Bahadur Lala Baij, Executive Engineer, 
Sirhind Canal, Ludhiana, Punjab, India. 

Payne, Edwin Arthur, P.O. Box 242, Cape Town, 
South Africa. 

Russell, Charles James, M.D., Tristram-house, 204, 
Manchester-street, Christchurch, New Zealand. 
Sothman, P. W., 540, Dovercourt-road, Toronto, 

' Canada. 
Stomm, Captain William John, Grove Hil], Harrow- 
on-the-Hill. 
Wood, Robert S.,65, Fawe-park-road, Putney, S.W. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Beanland, Henry, Hazelwood, Stratford-on-Avon. 

Gnapp, George Cecil, Coniston, Fontenoy-road, 
Balham, S.W. 

Hill, Joseph Lawrence, B.A., Assoc.M.Inst.C.E., 
The Cleveland Bridge Company, Khartoum North, 
Soudan, Egypt. 

Reuben, Abraham, Municipal Surveyor, Municipal 
Offices, Karachi, India. . 

Warrington, James N., 617 South Grand Avenue, 
Los Angeles, California, U.S.A. 


The paper read was— 


354 


THE LIFEBOAT AND ITS WORK. 


By SIR JOHN CAMERON LAMB, C.B.,C.M.G., 
Deputy-Chairman of the Royal National Lifeboat 
Institution. 

The Council of your Society have thought it 
appropriate that, in this, the jubilee year of the 
charter of the Royal National Lifeboat Insti- 
tution, a paper on the Lifeboat and its Work 
might be offered for your consideration. 

It is not to be supposed that lives were not 
faved from shipwreck before the advent of the 
lifeboat. From time immemorial there have 
been gallant rescues by all kinds of boats ; 
and they continue to the present day. But 
the lifeboat has saved thousands of lives which 
would otherwise have been lost ; and it has led 
to a concentration of thought and of effort, both 
in this country and abroad, which has radically 
changed the character of the service rendered 
by brave men to their shipwrecked fellow- 
creatures. No longer does the service depend 
on the generous impulse of scattered, irre- 
sponsible, ill-requited men: it is organised 
_and under control; it has public recognition 
and support; it is constant in its operation, 
and it is inspired by as much courage and 
generosity as ever. | 

It is impossible to assign to any one person 
the merit of inventing the lifeboat. 

As early as 1777, a Monsieur Bernieres, 
Director of Roads and Bridges in France, in- 
vented a boat which, while carrying eight men 
on board, would not sink when she was filled 
with water, and would not capsize when she 
was hove down so far that the top of her mast 
touched the sea*; but I cannot find that the 
invention was ever put to practical use.t 

Lionel Lukin, with his plans for increasing 
the buoyancy and stability of boats, was first 
in the field in this country. He appears to 
have had no knowledge of the work of Mon- 
sieur Bernieres. A coach-builder in Long 
Acre, he was a very worthy member of the 
Worshipful Company of Coachmakers, of 
which he became Master in 1793. Although 
a landsman, he had sea blood in his veins, 
being descended on his mother’s side from 
Lionel Lane, one of Blake’s captains. Writing 


Ce “Cheap Magazine,” published at Haddington, 1814, 
Vol. II. 

+ A high official in Paris, under date of 24th January, 1910, 
writes as follows :—‘‘ Dans le grand dictionnaire Larousse, 
j’ai bien constaté que cet ingénieur avait fait diverses inven- 
tions intéressantes, mais on ne mentionne pas celle-la. On 

trouve aussi, dans ce recueil, à l’article ‘sauvetage,’ qu’au 
18e siècle, des Anglais et des Français ont decouvert des 
engins de sauvetage, mais il y est ajouté qu’a]’époque on n’y 
porta pas attention et que rien ne parait en avoir subsisté.’’ 
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to the Prince of Wales* (afterwards George 
IV.), whom he had frequently to see on other 
business, he described how, in 1784, he was 
led to study the subject, how His Royal High- 
ness encouraged him, and how far success 
attended his efforts. It appears that, having 
purchased a Norway yawl,t he converted her 
into what he called an ‘‘ unimmergible boat,”’ 


- tested her on the Thames, and took out a 


patent.{ The name “ unimmergible ” did not 
suggest a sufficiently philanthropic purpose, 
and it was not simple enough to be popular. 
It is evidence indeed that Lukin was thinking 
rather of making people in boats safe than of 
using those people to save others. But some 
of the essential features of a lifeboat were 
there, as may be seen from the diagram on the 
screen. 

The larger figure shows the plan of the 
Norway yawl as converted by Lukin, and the 
smaller a cross section amidships. A is a 
projecting cork gunwale; B, B, B, are air- 
tight cases at the ends of the boat, and. along 
the sides above and below the thwarts ; C is an 
iron keel, The patent is dated 2nd November, 


1785. 


* The invention, principles of construction, and uses of 
unimmergible boats, stated in a letter to H.R.H. the Prince 
of Wales, by Lionel Lukin. Printed for the author by J. 
Nichols and Son, London, 18c6. 


+ On the advice of the Deputy-Master of the Trinity 
House, Lukin entrusted this boat toa Ramsgate pilot to be 
tested in bad weather. He never heard from this man or saw 
his boat again, but he learned that she had frequently crossed 
the Channel when no other boat would venture out, and he 
surmised that she was employed in smuggling, and eventually 
captured and destroyed. He then had one like her built for 
himself, and called her the Wztch, because of the prodigies 
of sailing which she performed in bad weather. But she was 
not employed as a lifeboat.— Obituary in “‘ Gentleman’s 
Magazine,” 1834. 


+ Extract from Specification: . . . . to the outside of the 
boats and vessels, of the common or any other form, are 
projecting gunnels, sloping from the top of the common 
gunnel, in a faint curve, towards the water, so as not to 
interrupt the oars in rowing; and, from the extreme pro- 
jection (which may be greater or less, according to the size 
and use the boat or vessel is intended for), returning to the 
side in a faint curve, at a proper distance above the water- 
line. These projecting gunnels may be made solid, of any 
light materials that will repel the water, or hollow and 


_water-tight, or of cork, and covered with thin wood, canvas, 


leather, tin, or any other light metal, mixture, or composition. 
These projections are very small at the stem and stern, and 
increase gradually to the dimensions required. .... In the 
inside at the stem and stern, and at the sides (where the pro- 
jecting gunnels are not necessary), and under the seats and 
thwarts, are inclosures, or bulkheads, made water-tight, or 
filled with cork, or other light materials that will repel the 
water: the spaces between the timbers may in like manner 
be filled up, .... Under the bottom, along the-centre of 
the keel, is affixed a false one of cast-iron, or other metal ; 
this .... will act as ballast with more power than a much 
greater weight in the common situation, and is... . not 
liable to shift by any sudden motion of the boat or vessel. 
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By accident Lukin was associated with the 
earliest known attempt to establish a life- 
saving service. Nathaniel, 3rd Baron Crewe 
of Stene and Bishop of Durham, married the 
daughter of William Forster of, Bamburgh, 
Northumberland, and acquired the estates of 
that gentleman. Dying in 1721 without 


children, he left the estates to trustees for 


charitable purposes. In course of time the 
management was undertaken by Archdeacon 
Sharp, an enlightened philanthropist who not 
merely administered the Trust as Chairman, 
but furthered its objects by contributions out 
of his own pocket. It was owing to his initia- 
tive that the funds were partly devoted to pur- 
poses connected with the sea. He devised 
schemes under the Trust for the benefit of 
matiners and shipwrecked persons; and, in 


1786, he sent a coble to London to be con- - 


verted by Lukin into a safety-boat, which was 
afterwards employed for some years at Bam- 
burgh in saving life from shipwreck. Thus, 
although only to the extent of applying his 
ideas to the coble which was sent to him, Lukin 
was concerned in the first life-saving station on 
the coast.* 

At about the same time, William Would- 
have, a house painter in South Shields, who 
taught singing in the charity school, and 
eventually became parish clerk, a versatile 
and eccentric genius, was trying to design 
a boat which would neither sink nor remain 
upset ; but his final model was not made until 
1789, between three and four years after the 
date of Lukin’s patent. 

A third claimant to the invention was Henry 
Greathead, also of South Shields. This gentle- 
man received £1,200 from Parliament, and a 
gold medal and 50 guineas from the Society of 
Arts, besides other rewards.t 

In the ‘‘Gentleman’s Magazine” of 1806 
there is a voluminous correspondence on the 
merits of the claimants, two Tyneside gentle- 
men taking up the cudgels for Wouldhave, 
against both Lukin and Greathead, and 
Lukin defending his own position. The 
controversy has been revived from time 


* The humane plans of Archdeacon Sharp have been 
varied from time to time, but they have never been inter- 
rupted, and the lifeboat cause now receives from the Trust 
substantial support in the shape of contributions towards the 
maintenance of lifeboats in the neighbourhood of Bam- 
burgh. 

+ 100 guineas each from the Trinity House and Lloyd’s; 
5 guineas from the Literary ard Philosophical Society of 
Newcastle-on-Tyne ; a medallion from the Royal Humane 
Society, and a diamond ring from the Czar of Russia. The 
rewards were all given in 1802, and Lukin remarked that 
none were applied for until his patent had expired. 
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to time, and Sir David Brewster became 
the champion of Lukin in an article which 
appeared in ‘‘Good Words” in 1863. The 
materials now available are perhaps scarcely 
sufficient for an unassailable judgment; but 
what emerges from the conflicting claims may 
be stated thus: Lukin, when he took out his 
patent, had not thought of self-righting quali- 


ties, and did not propose to construct a boat 


to be specially employed in saving life; neither 
did he propose to establish a lifeboat service. 
His aim (and he afterwards said he thought it 
was a higher aim) was to make all kinds of 
boats safe and buoyant. Although he liked 
the build of the Norway yawl, he .did not 
attach importance to it or to any particular 
design, but proposed that his invention should 


-be applied to any boat. 


Wouldhave, unlike Lukin, thought Much of 
build or design. He was not insensible to the 
value of watertight chambers and cork; but 
it was on the shape of the boat that his 
mind kept working; and he intended that 
his boat should be a lifeboat, and nothing else. 
He did not suppose that the owners of the 
vessels, which frequented the Tyne, could be 
induced to convert their ships’ boats into 
safety boats; he was possessed with the con- 
viction that if life was to be saved from ship- 
wreck, it must be by means of a boat speci- 
ally constructed, set apart for the purpose, and 
always ready. The kind of seas encountered 
at the mouth of the Tyne, made it important 
that a boat stationed there should have self- 
righting qualities, and this gave direction to 
his aims. A firm of brewers allowed him to 
test his models in their tanks, but it was an 
accident which suggested the solution of the 
problem. Ina ramble, early in 1789, he hap- 
pened to see a woman who had just been 
drawing water from a well. Her skeel was 
full, and on the surface of the water there 
floated the half of a circular wooden dish. 
While he chatted with her before helping 
to lift the skeel to her head he tried to 
make the wooden fragment turn over, but 
at his every attempt it righted, and would 
not remain upside down. Wouldhave might 
have cried “‘ Eureka,” but he probably used 
some more homely expression as, with a 
light step, he went off to continue his experi- 
ments at the brewery. Presently he ran into 
the office of the firm, saying that he had dis- 
covered the principle he was looking for. Soon 
afterwards an advertisement appeared in the 
Newcastle Courant offering a premium of two 
guineas for a plan or model of a boat capable 
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of living in the stormy seas at the mouth of 
the Tyne. Wouldhave was ready, and, on the 
roth June, submitted the model,* of which a 
photograph is shown on the screen. 

It was made of tin; and his idea was that 
the actual lifeboat might be made of iron, or 
preferably of copper as not being liable to tear. 
She was to have a straight keel, high-peaked 
ends fitted with water-tight cases containing 
cork, cork along her sides within board and 
-above the floor amidships, and great shear of 
gunwale. It has been suggested that he must 
have known of Lukin’s patent, and made use 
of the knowledge, but the es8ence of Would- 
have’s invention lay in the shape of the boat, 
.and in the high ends, the value of which he 
had learnt from the broken wooden dish. He 
was evidently working independently; and he 
could not have learnt about the high ends from 
Lukin, as that gentleman never mentioned 
them. Wouldhave and Lukin were both men 
of honour and singleness of mind. One was 
poor and the other well off, but they were 
both of the same mindjin desiring to serve 
their fellow-creatures and in lightly eslecmag 
monetary reward. 

A careful consideration of the facts will, I 
think, lead you to the conclusion that Would- 
have was the father of the self-righting life- 
boat and Lukin of the staunch ee ne 
sailing lifeboat. 

To ascertain Greathead’s part it is necessary 
to revert to the advertisement in the Vewcastle 
Courant, and to admit to our minds the testi- 
mony of Mr. Nicholas Fairles, a gentleman of 
South Shields, who had more to do with the 
matter than anyone. ` The advertisement 
originated with a body bearing the curious 
name of “The Gentlemen of the Lawe 
House.” They met in a house which had 
been built as barracks for a battery on an emi- 
nence called the Lawe. : From their reading- 
.room they could look on the entrance to 
the Tyne, and they must have seen many 
dreadful wrecks—among others, that of the 
Adventure, whose crew dropped off the 
rigging one by one, and perished in the sight 
of thousands of helpless spectators. 

The ‘‘ Gentlemen of the Lawe House’’ were 
not very solemn personages, for they playfully 
- dubbed their Treasurer ‘‘ Chancellor of the 
- Exchequer,” and they had a ‘‘ Sergeant-at- 
- Arms,’’ who wore an imposing badge of office. 
But they had feeling, and they were practical 


* Preserved in the Public Museum, South Shields. It is 
22 inches long, 9 inches broad, 44 inches deep amidships 
outside and 3 inches inside. l 
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and prompt. The wreck of the Adventure 
was on the 15th March, 1789.* In April they 
submitted to the Brethren of the Newcastle 
Trinity House a proposal to station a boat 
permanently at the mouth of the river for the 
saving of shipwrecked persons, and to erect 
beacons for the guidance of mariners. 
Their proposal was warmly approved both 
by the Brethren and by that important 
body known as the ‘‘ Committee of the Coal 
Trade.’’+ Thus encouraged, the ‘‘ Gentlemen 
”? in May of the same year, 
appointed a committee of six, who, under the 
chairmanship of Mr. Nicholas Fairles,{ drew 
up a table of what they regarded as the essen- 
tial qualities. of a lifeboat, and issued the 
advertisement to which: reference has been 
made. Various plans, models, and sugges- 
tions were submitted, including Wouldhave's 
model and:a model prepared by Greathead. 
It was now (the roth June, 1789) that Great- 
The 
committee duly met; and we have it on the 
authority of Mr. Fairles, their chairman, that 
they did not accept Greathead’s model—a 
model shaped like a raft which they con- 
sidered quite unsuitable—and that they > 
did not give him the premium.§ How 
then, did his name become associated with 
the lifeboat? The answer is, that he was 
a skilled boat-builder, accustomed to the sea 
as a ship’s. carpenter and mate, and he was 
employed to build the lifeboat. 

What happened was this: not satisfied with 
any of the models or plans, the committee 
thought enough of Wouldhave’s model to 
award him half the premium. There is a 
tradition that Wouldhave, after addressing 
the committee in what he deemed appropriate 
language, flung the guinea down and walked 
His friends blamed him for leaving his 
model in the hands of the committee, but his 
native goodness came out in the reply, ‘‘ Never 
mind, never mind; I know they have sense 
enough to adopt the good points of my model, 
and, though I am poor, if they refuse to give 


‚me the reward, I shall have the satisfaction of 


being instrumental in saving the lives of some 
of my fellow-creatures.’’ || 


* Newcastle Courant, March zist, 1789. 

+ Eventually these. two bodies voluntarily bore the whole 
of the expenses. 

f The other members of the committee were Michael Rock- 
wood, Henry Heath, Cuthbert Marshall, William Master- 
man, and Joseph Roxby. 

$ Mr. G. B..:Hodgson’s ‘6 History of the Borough of South 


- Shields.” 


|| Mr. Hodgson’s: History. 
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Mr. Fairles, and Mr. Rockwood, a member 
_~0f the committee who had himself suffered 
‘shipwreck and been rescued by a Norway 
yawl, revolving in their..minds the ideas 
which had been presented’ to them, went 
together into a brick-field belonging to Mr. 
Fairles and modelled a boat in clay. It bore 
.a general resemblance to a Norway yawl, and 
it is remarkable that this type of boat should 
enter into the early history of the Tyne life- 
boat as well as of Lukin’s invention. After 
making the model they instructed Greathead 
to build a boat like it. He suggested that its 
keel should be curved or ‘‘:rockered ;’’ and, 
-ccording to Mr. Fairles,- this was the only 
part Greathead had in the design.* The 
-curved keel was adopted, and the boat was 
forthwith constructed by Greathead. She em- 
bodied some of Wouldhave’s ideas, but:ell short 
-of his most important one, namely, that of self- 
righting power. She was completed before the 
-end of 1789, at a cost of £76 gs. 8d. t; and 
she continued to do service until 1830, when 
she was dashed on the rocks and broken 
in two.{ Thanks to the skill with which she 
was handled she never lost a single hand 
-and she saved hundreds of persons from 
death. She was the first boat ever cailed a 
-lifeboat and the first one expressly built for the 
-Saving. of life from shipwreck; and we cannot 
but pay a tribute of respect to the memory of 
the ‘‘Gentlemen of the Lawe House,’’ espe- 
‘cially Mr. Fairles and Mr. Rockwood, to 
‘whom belongs.the credit‘of. having originated 
-at the mouth of the Tyne a public, permanent, 
and organised lifeboat service, a service which 
has never ceased, which has been the means 
-of saving more than 4,000 lives, and which at 
this day is in full activity under the control of 
‘the ‘‘ Tyne Lifeboat Society.” This society, 
, possessing four boats ready for service, main- 
‘tains with sturdy independence a_ separate 


-existence, is supported by a voluntary tax. 


paid at the Custom House ‘by ships entering 
the river, and seeks no assistance from the 
general public. i 

The photograph on the screen, taken from 


* Mr. Hodgson’s History. 

+ The total bill for boat. boat-house, cork jackets, and 
“incidental expenses was £149 13s. 9d, which sum, with a 
“ margin,” which may have been intended as a mark of 
-appreciation of the excellent work of the builder, was paid 
by the two Bcdies at Newcastle mentioned in the text.— /6za, 


+ Her name was the Origznal: she was 30 feet by 10 
-teet by 3 feet 3 inches, and at each end she was 5 feet 9 inches 
‘high. Exclusive of the steam boats the largest lifeboat now 
in the service of the Royal National Lifebeat Institution is 

46 feet by 14. The cost of rowing and sailing lifeboats with- 
-out gear, ranges from about £800 to about £1,700. 
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an engraving in Volume XX. of the “ Tran- 
sactions of the. Society of Arts,? may be 
regarded as a faithful picture of the first life- 
boat.. Her ends were alike: she’ had no 
rudder, but a long steering oar at each end, 
and she could be rowed in either direction. 
She was clinker-built, and, where the over- 
lapping planks ceased to be visible, there was 
the wale of cork which was one of her essen- 
tial features. The cork was held in position 
by copper straps. Mr. Greathead, himself, 
submitted this picture to the Society in 1802 
along with an explanatory diagram, which is 
also now shown on the screen. 

There were no air-chambers, no compart- 
ments at the ends, and no means of getting rid 
of water except by baling. The model on the 
table correctly shows her general design, but 
it does not represent.what she was like inside 
when she first came into use. It shows water 
tubes and other modifications which were in- 
troduced at a later date. A sister boat, built in 
1800, and placed at Redcar in 1802, performed 
a service as late as 1880, when, in the absence 


.of other lifeboats, she saved the crew of the 


brig Luna. Rescued from the breaking-up 
yard, she is now carefully preserved as a 
historic relic. Her name is the Zetland. All 
the boats of this type had the curved, or 
‘‘rockered,’’ keel, suggested by Greathead ; 
and the Tyne Lifeboat Society, for local 
reasons which they deem sufficient, keep 
it up in a modified degree to this day, 
but it is.not to be found. in.lifeboats elsewhere, 
and is generally regarded with disfavour. The 
Ledford is the newest boat of the Society. She 
has air-cases at the ends but not up to the level 
of the gunwale, air-cases along the sides within 
board and a closed water-ballast tank in the 
centre. She is steered by oars, and is fitted for 
rowing only. With all the modifications which 
have been made in internal fittings it is 
wonderful to see how closely for 100 years 
the builders of the Tyne lifeboats have adhered 
to the general design of the “ original ” boat. 
The next picture shows you the Zyre, built by 


. Oliver in 1834*; and if you will glance at the 


Bedford, built in 1886, you will see how small 
has been the change. 

Looking to South Shields as the place where 
the word ‘‘ lifeboat ’’- was first used, where the 
earliest boat designed for the saving of life by 
shipwreck was built, and where public spirited 
men did so much to establish a lifeboat service, 


* The 7: yne, built in 1833 to replace the first lifeboat, was 
reconstructed in 1845, and was withdrawn from service in 
1887. She had saved 1,024 lives. 
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you will not be surprised to learn that the town, 
on receiving its charter of incorporation, chose 
the lifeboat for its'coat of arms and the words 
‘< Always Ready” for its motto; or that the 
townspeople went the length of placing a 
model of a lifeboat in their parish church. 
In France we see in the churchés on the 
coast votive offerings in the form of models of 
fishing boats and other craft; but probably 
St. Hilda’s Church in South Shields is alone 
in this country in having a model of a lifeboat 
suspended from the ceiling in full view of the 
congregation. It is there as a testimony to 
the interest which the people of the town take 
in the lifeboat service; it stirs the minds of 
the young ; and it helps to keep alive the fame 
of the men who have worked and suffered for 
the cause. | 

It was not until 1798 that Greathead built 
the second lifeboat. She was ordered by 
Hugh, Duke of Northumberland,* the father 
of the ‘‘sailor duke,’’ and he placed her at 


North Shields with an endowment for her 


maintenance. Greathead’s third boat went 
to our old allies the Portuguese, being pre- 
sented in 1800 by the Duke of Northumber- 
land to the town of Oporto.t 

In the same year Mr. Cathcart Dempster, a 
magistrate of St. Andrews, had a boat built 
for that place ; and Greathead, with a reputa- 
tion now well established, found orders pouring 
in from all sides. Before the end of 1803 he 
had built 31 boats—18 for England, five for 
Scotland, and eight for foreign countries.{ All 
were fitted for rowing only and were not pro- 
vided with sails.§ 

After 1803 there was little or no advance 
until 1807, when Lukin, the coachbuilder, 
again appeared on the scene, and made man- 

kind his debtor by the part he took in design- 
-ing and constructing a sailing lifeboat. Con- 


ues by the Suffolk Humane Society, he gave 


* Born 1742, siccseded 1786; died 1817. 


_ + The reason for this gift was no doubt recorded in the 

archives of the British Consulate, but they disappeared in 
the siege of Oporto, and a careful search, kindly made by 
High Authorities, has failed to reveal any sign of a record of 
the Duke's generosity, although, in a pamphlet of 1832 which 
is preserved in the Public Library, it is stated that a lifeboat 
sent at an early date from England to the care of the British 
Consul, was taken as the model for a new one, built in 1828. 

+ One built. in 1802; was purchased. by Lord Crewe’s 
Trustees for Bamburgh, and it. may-be.gathered that, the old 
coble fitted up by Lukin: was no longer’ of. any, use. 


3 He told the Society of Arts in 1802 that he could convert 
them into sailing boats by fitting them with sliding keels, 
and in the model which he submitted to the Society he pro- 
fessed to show how this could be done. But it may well be 
doubted whether they would have been. of any use as saring 
boats in bad weather. 
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them advice and superintended for them the 
building and fitting of a boat which is held to 
be the true fore-runner of the Norfolk and 
Suffolk type—a type still most popular with 
the Norfolk and Suffolk fishermen, and repre- 
sented at this day by 18 examples on the coast. 
Admirable under sail, Lukin’s powerful boat 
could search the outlying sands as no other 
lifeboat then in existence could. Here, there- 
fore, we see Lukin, I will not say abandoning 
his overmastering idea of making boats of all 
kinds unimmergible, but taking a part, a 
notable part, in directing the construction of 
a boat expressly designed for the saving of 
life from shipwreck and adapted to the seas in 
which she was to do her work. Her dimensions 
were 40 feet by 10 feet by 3 feet 6. She was 
built by Bareham, of Lowestoft, at a cost of 
#200, and she had a life of 43 years, during 
which she saved 300 lives. Thus Lukin estab- 
lished a double claim to be regarded as the 
father of the sailing lifeboat. 

For the next important event, we must look 
to the year 1824. 

But meanwhile the Society of Arts had not 
been idle. We saw that in 1802 it gave a 
reward to Greathead. In 1807, it awarded a 
gold medal to Christopher Wilson, of London, 
for a ‘‘ neutral-built self-balanced boat.” The 
sides of this boat had outer and inner planking 
with an air space between.* Wilson, like 
Lukin, intended that his system should be 
followed in the construction of ‘‘ all open boats 
of whatever form or use;’’ but a boat to his 
design had been specially built and placed at 
Newhaven, in competition with one of Great- 
head’s lifeboats, and apparently it was her 
excellent behaviour in a heavy sea which 
helped to win for Wilson the reward of 
the gold medal. The Society gave three other 
rewards in 1810, 1814, and 1817 respectively. 
The first was one of zo guineas and the silver 
medal to Mr. Bremner, Minister of Walls and 
Flota, in the Orkneys, for his plan of convert- 
ing any ship’s boat into a lifeboat.t The 
second was one of 10 guineas and the silver 
medal, to Mr. Boyce, of Dean-street, Fetter- 
lane, for an elaborate buoy.{ The third was 
the silver medal to Captain Gabriel Bray for 

* The outer planking was carvel, and the inner, clinker. 


+ By means of empty casks lashed inside the boat, one 
forward and the other aft, and packed in with bundles of 


' cork covered with pitch, the operation being completed by 


the attachment of a bar of iron or lead tothe inside of the 
keel. 

+t To be held suspended at the stern of a- ship and dropped 
if a man fell overboard. It carried a mast and sail, which, if 
set up, would enable it (so Mr. Boyce le to follow a ship 
or reach the shore. 
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his plan of making ordinary boats buoyant.* 
The inventions were no doubt put forward in 
good faith as original, and they were certainly 
ingenious, but they were not novel in principle; 
and it is difficult to restrain a smile at the 
details of two of them. 

What occurred in 1824 was the birth of 
‘The National Institution for the Preservation 
of Life from Shipwreck,’’ which now exists in 
our midst under the name of ‘The Royal 
National Lifeboat Institution.” No one heard 
of this event with more satisfaction than Lukin. 
Greathead had died in 1816, and Wouldhave 
in-1821; but Lukin, who was 82 years of age, 
and had still 10 years to live, wrote to con- 
gratulate the chairman of the Institution, 
and sent him a copy of a pamphlet con- 
taining a description of the sailing life- 
boat which he had designed in 1807. 
The founder of the Institution was Sir William 
Hillary, Baronet, a resident in the Isle of Man, 
whose heart was moved by the terrible loss of 
life on our coasts and who roused the public by 
his appeals. 
City of London Tavern, promoted by Sir 
William Hillary, and presided over by Mr. 
Thos. Wilson, one of the members of the City, 
it was resolved to convene a general meeting 
for the formation of the Institution. This 
general meeting was held on the 4th of March 
with Dr. Manners Sutton, Archbishop of 
Canterbury, in the chair. Wilberforce moved 
one of the resolutions, and the Institution 
began its course under Royal patrenage, with 
the Prime Minister (the Earl of Liverpool) as 
President, and Peel, Canning, Lord John 
Russell, and other eminent men as Vice- 
Presidents. Mr. Wilson was elected Chairman 


of Committee, other officers were appointed - 


and offices taken at 12, Austin Friars. In 
the forefront of the resolutions adopted at the 
meeting it was declared that the objects of the 
Institution ‘‘ extend to all without distinction 
of country, in war and in peace;’’ and the 
Institution has always acted in the spirit of 
this declaration. For some: years its: work em- 
braced the care of mariners after their rescue 
from shipwreck, and the establishment of 
mortar and rocket apparatus. But the former 
was taken over in 1854 by the Shipwrecked 
Fishermen and Mariners’ Society,t and the 


_ * By means of wooden air-boxes to be fastened by coppe, 


- «clasps under the thwarts, and long air-cases: to be lashed 
- ‘fore and aft outside. - 


+ ‘That society, possessed. several Tifeboats, which it trans- 


: ferred to the Institution, and the two ‘bodies have always 
worked together with the utmost harmony: 
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latter was transferred to the Board of Trade 
in 1855. From the earliest days the Institution 
cared for the families of men who perished in 
going out in boats to save life; and in the 
very. first year they made grants to widows 


and orphans at Redcar, Yarmouth, and 
Carnarvon. In that year they received 
contributions amounting to £9,706, and 


arranged to establish 11 boats in England, 
2 in Scotland, and 2 in Ireland. Twelve 
were built by Pellew Plenty, of Newbury, 
and 3 by Skelton, of Scarborough:* The 
committee recorded the fact that, before they 
began operations, there were already thirty- 
nine lifeboats on the coast. They claimed that 
in the first year, three whole crews and 124 
other persons had been saved by exertions 
which they had rewarded.t Subsequent annual 
reports exhibit a fluctuating but diminishing 
revenue from donations and subscriptions. In 
the year 1832-33 it was as lowas £319, and 
in 1837-38 it went down to £254. Deploring 
the inadequate support of the public, and see- 
ing no prospect of the establishment of suffi- 


cient lifeboat stations, the Institution inces- 


santly recommended the adoption of methods 
for rendering ships’ boats safe, and of appli- 
ances for sending lines from wrecked ships to 
the shore. The deputy-chairman, Mr. George 
Palmer, M.P., an able and devoted friend of 
the Institution, had designed a lifeboat [model 
exhibited’ on the table], which was super- 
seding Plenty’s, and, on his suggestion, they 
issued circulars, showing how, at small ex- 
pense, all kinds of shore boats could be 
made safe. There is reason to believe that 
the Society of Arts lent its aid in the distri- 
bution of these circulars. Mr. Palmer’s ideas 
do not seem to have been in advance of 
Lukin’s, but his position in the Institution 
and his reputation as a sailor{ lent authority 
to his suggestions, and they met with a fav- 
ourable reception. From 1841 to 1850 the 
Institution published no Report and made no 
appeal to the public. Various local asso- 


* The latter were probably of the Greathead. type. The 
former were designed by Plenty himself; they were of great 
breadth amidships, had upright stem.and stern, straight keel,. 
bilge pieces, a mass of cork on the bottom for. protection from 
stony beaches, and small internal capacity for holding- water. 
Buoyancy was secured by air-cases. built along the sides 
within board. They had good qualities and were. selected 
after careful trials of various types. by ra cae naval. 


officers and other experts. 


t n the 31st. December, 1909, the number had risen to 


+ He had been a cömmander in the service of the Hon. 
East India Company. 
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ciations* helped to keep the cause alive; but 
in 1849 it had reached its lowest ebb, and 
there is reason to doubt whether, among the 
lifeboats then on the coast, there were as 
many as twenty in an efficient condition. It 
may seem strange that a cause launched with 
so much enthusiasm, and supported by such 
influential men, a cause appealing so strongly 
to the feelings of our countrymen, should have 
languished and almost died. But the nation was 
going through a time of deep distress and agi- 
tation, and many people thought the State itself 
was on the verge of shipwreck. In 1825, the 
very first year after the foundation of the Insti- 
tution, there was a panic, the Bank of England 
refused accommodation to its best customers, 
and money was so scarce that Mr. Huskisson 
said, ‘‘ We were within 24 hours of barter.’’ 
Dr. Arnold, of Rugby, writing in February, 
1833, to a friend who was on the eve of leaving 
for India, said, ‘‘ You are going from what 
bids fair, I fear, to deservé the name of a City 
of Destruction.’’ Glance at the table of con- 
tents of any history of the period :— 

1826. Bloody riots. Power looms destroyed. 
Drought. 

General distress. 

Agitation for repeal of the Union. 
Rejection of the Reform Bill. Out- 
rages. Cholera. | 
Reform Bill. Strike of pitmen and 
murder of Mr. Fairles, of the Tyne 
Lifeboat Society. 

Agricultural distress. 

Paralysis of trade. 

Rebellion in Canada. Chartist riots. 
Cotton strike and .organisation for 
murder in Scotland. 

1840. War with China. 

1841-1843. War in Afghanistan. 

1845. Irish Famine.. | 

1849. Close of the Corn Law agitation. 

In such a period we need not wonder that 
the Lifeboat Institution received little public 
attention. But it kept the flickering flame of 
pity for the shipwrecked mariner alive, and in 
its worst times it was the means of encourag- 
ing and rewarding heroic deeds. Every now 
and then the gloom was relieved by some act of 
gallantry or ‘self-sacrifice. Thus, on the 2oth 
of November, 1830, when . the Royal Mail 
Steamer St. George, under the command 
of Lieut. Tudor, R.N., was wrecked in 
Douglas Bay, Sir William Hillary, the founder 


1829. 
1831. 


1832. 


1835. 
1836. 


1839. 


* For example, on the Tyne, in Lincolnshire, in Norfolk 
and Suffolk, and in the Isle. of. Man where Sir. William 
Hillary made his powerful influence felt.. -., 
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of the Institution, performed a brilliant service 
as leader of a party of rescue. The vessel 
arrived on the evening of the roth and 
anchored in the Bay, the weather being stormy. 
In the night the storm increased in violence ; 
at 5 a.m. her cable parted and she began 
to drive in between two dangerous rocks, on 
one of which she presently struck. The life- 
boat (one of Palmer’s) was new, and was not 
ready for service, as she was still without her 
stern air-case. Nevertheless Sir William, with: 
the help of two other gentlemen, and a crew of 
fourteen men, put off and rescued the whole 
company of twenty-two persons. He and three 
others were washed overboard, but were got 
on board again, and he stuck to his task 
although he had his chest crushed and a rib- 
broken. This is only a sample of the brave 
deeds performed by Sir William. A second 
gold medal was awarded him, and you will 
agree that it was well bestowed. Looking 
further through the records of the Institution, 
you may find the following entry :— 
‘¢ 1838. William Darling, Lighthouse Keeper, Silver 
Medal. 

Grace Darling, His daughter, Silver medal.” 
These medals were given for the rescue, in 
an ordinary boat, of nine persons from the 


wreck of the Forfarshire, an exploit which,. 


as every one knows, gained for Grace Darling- 
a name that is not likely to die. 

The year 1849 closed with a tragedy at the 
mouth, of the Tyne which made a deep. im- 
pression on the public mind. A lifeboat named: 


the Providence, seven years old, went out in a. 


heavy sea to the brig Beźsy of Littlehampton 
which had stranded on the Herd sand. She 
reached the wreck and was lying alongside with 
her head to the eastward and a rope made- 
fast to the quarter; but through some error 
her bowfast was not properly secured and a 
wave recoiling from the bow of the vessel 
caught the lifeboat’s bow and threw her 
on end causing her crew and the water she- 


had shipped to fall into the stern sheets. 


The bowfast not holding, the lifeboat in 
this condition, drove astern of the vessel: 
and the ebb tide then catching her, she- 
turned end over end and drifted ashore bottom 
up. Out of her crew of 24* of the finest and 
most skilful pilots of the Tyne no fewer than: 
20 were drowned; and there can be little 


doubt that it was owing to her being without: 
the self-righting qualties which Woodhave 


had proposed. This, event not only created: 


sorrow for the families of the brave men who- 


* This was a double crew. 
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had sacrificed their lives, but directed renewed 
attention to the claims of the lifeboat service. 
The nation was now emerging from the agita- 
tion and distress in which it had been plunged ; 
prosperity was returning, and people had time 
‘to think of the wrecks round the coast. Her 
Majesty Queen Victoria. and the Prince Consort 
came to the aid of the Institution ; and their 
heartfelt interest, sustained and steadfast, 
finds its generous counterpart in that of His 
Majesty King Edward and His Royal Highness 
the Prince of Wales, who are now respectively 
Patron and President of the Institution. There 
had been no President since the death of the 


Earl of Liverpool in 1828; but in 1851, 
Algernon, Duke of ‘Northumberland, the 
“ Sailor Duke,’’* became President; and, 


under thé impulsé of his powerful and sympa- 
thetic nature, the Institution began a new 
and uninterrupted career of usefulness, in 
the course’ of which it has absorbed all 
the local lifeboat associations except those 
of the Tyne and two or three other places; 
has increased its fleet until it now numbers 
282, including a steam-tug; has attracted a 
large, although I fear I must say insufficient, 
income ;f has left no clearly indicated danger 
spot unprotected, and has become in fact as 
well as in name, a National Institution. Time 
would fail me to tell of all that has contributed 
to this result, but I cannot refrain from men- 
tioning the help given to the Institution since 
1891 by the Lifeboat: Saturday Fund, and the 
unselfish labours of the late Sir Edward Birk- 
beck, at one time a member of Council of the 
Society of Arts, who for 25 years was chairman 
of the Institution. He was concerned in its 
management for more than 40 years, and up 
to within a few weeks of his death he ceased 
not to devote himself to the promotion of its aims 
and the defence ofits interests. He was largely 
instrumental in persuading the Government to 
sanction the system of Coast Telegraphs, de- 
signed and carried out by the Post Office, which 
affords communication with coastguard sta- 
tions, lighthouses, and light vessels, and adds 
so much to the efficiency of the lifeboat service. 


* Second son of Hugh, sécond Duke, born 1792, succeeded 
his srother Hugh 1847 ; died 1865 , entered Navy 1805; Acting 
Captain Caledonia, Lord Exmouth’s flagship, 1841; Rear- 
Admiral 1850; First Lord of Admiralty 1852; accompanied 
Herschell’s scientific expedition to: Cape, 1834: supported 
study of Egyptian antiquities and Lane’s gigantic work, the 
‘Arabic Lexicon. 

t In. 1909 the receipts were £126,215, including £27,318 
from investments. £ 19,351 from the Lifeboat Saturday Fund, 
‘and £47,513 from Legacies and special gifts in.Trust. But 
-for the Legacies, the income would.have fallen far short of 
the expenses. 
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When the Duke of Northumberland became 
President in 1851, realising that the ‘‘ first and 
most obvious step was to endeavour to intro- 
duce an improved lifeboat,” he offéréd a prize 
of 100 guineas, and appointed a committee of 
experts, under the chairmanship of Captain 
Washington, R.N., to report on the models 
which might be sent in. Boatbuilders and 
others in all parts of the United Kingdom 
and in France, Germany, Holland, and the 
United States responded, and no fewer than 
280 models and plans were received. Fifty of 
these were sent to the Great Exhibition and 
there contributed to the awakening of public 
interest.* After a patient and exhaustive 
examination the committee awarded the prize 
to Mr. James Beeching, of Great Yarmouth. 
His model; kindly lént by the United Service 
Institution, is on the table, and a photograph 
is shown on the screen ; also a diagram giving 
details of her construction. 

He at once built a boat, which was purchased 
by the Harbour Trustees of Ramsgate, and 
there did splendid work for many years. 
He embodied most of Wouldhave’s ideas, ° 
with improvements of which that gentleman 
probably never dreamt. Coming 62 years 
after he sent in his model to the committee at 
South Shields, she was the first genuine self- 
righting boat ever built. 

The Duke of Northumberland’s committee, 
while giving the prize to Beeching, could not 
bring, themselves to adopt his device of air- 
éhambérs and a water-ballast tank in the 
bottom of the boat. They thought the parti- 
tions would be certain to be injured, and that 


* At the suggestion of the Prince Consort, lectures on the 
results of the Exhibition were delivered before the Society of 
Arts in the winter of 1851-2. One of these, on “Naval 
Architecture and Lifeboats,’ was given by Captain Wash- 
ington, and he described the work of the Duke of North- 
umberland’s Committee and the state of the Lifeboat service. 

+ Her dimensions were 36 feet by 94 feet by 33 feet, and she 
could carry about 70 persons. The cork employed in her con- 
struction was confined to the fender below the gunwale. 
Apart from her general design, her buoyancy was secured by 
air-tight cases at the ends, along the bottom and partly round 
the sides; and her self-righting power by the height of the 
end cases, by the absence of side air-cases amidships, by 
2} tons of water ballast, and by aniron keel. The lifeboat 
which capsized in 1849, at the wreck of ‘the Bezsy, had water 
ballast, but it was in an open tank, and when she turned end 
over end, the water ran out, and the tank became an air- 
space—an air-space in the wrong place—which simply in- 
creased her tendency to remain bottom up. In Beeching’s 
boat, the. water ballast was confined in a closed tank, and 
could not shift or run out. She had ample means of freeing 
herself of any seas that might come aboard, which none of 
the early lifeboats had. There was some controversy as’ to 
who first thought of closed tanks. Farrow of South Shields, 
and Greener of Birmingham, both claimed to have proposed 
them in 184r. Probably they thought of them independently. 
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the water-ballast would make its way into the 
air-chambers. So they got one of their 
number, Mr. . Peake, assistant master-ship- 
wright of Woolwich Dockyard, to design a 
boat with a very heavy iron keel, cork* instead 
of air-chambers along the bottom, and. no 
water ballast. This type underwent a long 
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and the risk of injury apprehended by the 
Duke’s committee is guarded against by 
the exceedingly strong structure of the boat*, 
the use of: numerous air-casest which are 
fitted into the hold, and the division 
of the closed water-ballast tank into four 
compartments. One advantage of water ballast 


DIAGRAM Tf, 


SELF- RICHTING TYPE.. 


Fig.2. 


BODY PLAN. 


12/99 
A.—Represents the deck. 
B.—Relieving valves for the automatic discharge of 
water off the deck. 
c.—Side air-cases above deck. 
D.—End air-compartments, usually called “ end- 
boses,’’ an.important factor. in “‘ self-rjghting.”” 


series of trials and alterations, and eventually 
the self-righting lifeboat of the present day 
was evolved. 

This boat is practically a reversion to 
Beeching’s ideas. There is no cork about 
her except the fender under the gunwale ; 


# The earlier builders of lifeboats had a great fancy for - 


cork, but it went entirely out of favour, except for fehders, 
because it was found’ that it became sodden and lost its 
buoyant qualities. - 


MIDSHIP SECTION ,, 


E.—The “ wale ” or ‘‘ tender.” 

F.—Iron keel ballast, important in general stability 
and self-righting. . 

G.—Water-ballast tanks. 

H.—Drop keels. 


is that when the boat is placed at a station 
where she. may have to be transported some 
distance by road, the water need not be ad- 


* Canada elm frame, and double mahogany planking 
put.on diagonally, and copper fastened. 

+ The number of separate cases ranges from about 70 in 
the smaller boats to: more than reo in the larger. They are 
made of white pine, served inside with. a preservative against 
decay, smeared outside. with mastic, covered with ‘strong 
calico, smeared again with mastic, and them painted twice 
with white lead. 
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mitted until she is launched, and she is, 
therefore, lighter to transport. [Model of latest 
type on table.] In some cases, where the 
boat is never transported by road, the iron 
keel is made heavier and water ballast is 
dispensed with. 

Remark the‘high air-case at each end, and 
the drop keel which, since 1884, has been 
adopted for all boats intended to carry sail.* 
The tests which a self-righting boat has now to 
pass before being sent to her station are of the 
utmost severity, and they make it certain that 


if she capsizes she will self-right immediately.+ 


There are 182 self-righting boats in the 
service, which shows how popular they are 
with the lifeboat crews.t{ These men are 
always consulted as to the type of boat they 
would like, and before making their Wishes 
known they are allowed to elect representatives 
and send them, at the expense of the Insti- 
tution, to inspect boats which have to work 
under similar conditions. The choice is natur- 
ally governed, to a large extent, by such 
conditions, but it is also governed by the likes 
and dislikes of the men. The Institution does 
not give any crew a boat with which they do 
not express themselves satisfied. 

Non-self-righting boats number 99§; the 
most prominent type being the Watson boat, 


* The larger boats, both of this type and of the non-self- 
righting types, carry two drop keels. 

+ In 1887, after some serious lifeboat accidents, the 
whole subject of the self-righting power of.the Institution’s 
lifeboats was under‘review, and it was décided that all 
self-righting lifeboats should be proved to “right” with 
their full crew (represented by deadweights, taking 11 stone 
as the average weight of a man}on beard, in addition to all 
their gear; and further, that they should “ right ” with their 
sails set, but the foresheet not belayed. The lifeboats had to 
answer this test both with the water-ballast tanks full and 
empty, and no self-righting lifeboat built in 1887 nor since 
has ever been sent to her station without passing this 
severe ordeal, This great increase in the self-righting 
power of the lifeboats involved a considerable increase 
in the weight of the iron keel and in the capacity 
of the end air-chambers, these latter being made longer, 
higher, and wider at the tops. The weight of the boat 
consequently was much increased, and the space for the 
crew considerably encroached on by the larger end boxes. 
As great “ beam” is a factor agaznsZ self-righting power, 
the new boats were built with beam of less proportion to 
length than had hitherto been the rule. 

+ This number includes sqme boats designed by Mr. 

` Rubie, the surveyor of the Institution, to meet demands for 
lifeboats of specially light weight. 
 Non-self-righting boats :— 


Steam Lifeboats ... <.. o keg 
Cromer type ... sa sa owe ee I 
Liverpool type no se oee ee vee 32 
. Norfolk and Suffolk eles pad? Tete $.. 
Tubular... saa) casa wae AE 
Watsor ... ds Dike aes re E 
_ Whale boats... oe eee 2 
99 
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designed by the late consulting naval architect 
of the Institution, Mr. G. I. Watson, the 
famous designer of yachts and other craft. 
Broadly speaking it may be said that, with 
large sailing lifeboats, intended to go well out 
to sea, it is better to set aside the self-righting 
principle and aim at great buoyancy, stability 
and speed. This is what Mr. Watson did, 
and his boats have beautiful lines, are safe, 
weatherly, quick in-stays, and of great speed, 
and they are prime favourites on many parts 
of the coast. [Model on table.] The diagram 
shows wherein they differ from the self-righting 
boat. (See page 364.) 

The breadth amidships is greater; the ends 
are lower; the heavy iron keel does not extend 
so far; and there are air-cases along the 
sides, not only ‘between the deck and the 
thwarts, but also above the thwarts, so as to 
give increase of buoyancy and leave no ledge 
or crevice in which water can lodge when the 
boat heels over. 

As already stated, the fleet includes a steam 
tug. Her name is the Helen Peel, and her 
station is Padstow. She is built of steel, is more 
than twice as long as the largest sailing life- 
boat, displaces 231 tons, and has twin screws. 
She is employed to tow lifeboats and to render 
aid to vessels in distress which have no chance 
of getting private tugs. [Model on table. | 

The Institution also possesses four steam life- 
boats. The first, the Duke of Northumberland, 
was built by Messrs. R. and H. Green, in 1889, 
and sent to Harwichin 1890. [Model on table. } 
Her hull is of stéel, treble riveted, and divided 
into fifteen compartments. She does not lose 
her stability until she reaches an angle of 110 
degrees from the perpendicular. She is pro- 
pelled by a water turbine, the idea being that 
a screw might get fouled by wreckage or sea- 
weed. She is now stationed at Holyhead. The 
Queen, built in 1897, has the same means of 
propulsion. She is at,New Brighton. The 


James Stephens, No. 3, built in 1898, and the 


City of Glasgow, built in „1901, are. stationed 
respectively at Angle (Milford Haven) and 
Harwich. These two are screw steamers, and 
the risk of. fouling is guarded against. by 
placing the screw in a cavity, as shown in 
the diagram. (See page 365.) 

These steam lifeboats are very useful at the 
carefully-selected stations where they have been 


, placed, but it does not seem that their number 


should be increased. They are more: than 
twice as heavy as the heaviest sailing lifeboat, 
they cannot be launched and hauled up like 
other boats, they must lie afloat at all times ‘of 
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DIAGRAM 2. 


WATSON TYPE 


Fig. 2. 


be 


BODY.. PLAN 


A.—The'deck. ~ ie r i 
B.—Relieving valves for the automatic discharge 
of water off the deck. id 
.C,—Side air-cases above, deck and thwarts. 
D.—End air-compartments. 


t 


the tide in safe harbours not remote from scenes 
of wreck, and they are expensive to maintain. 
There are very few places where the requisite 
conditions obtain. 

-Four sailing lifeboats have been fitted ex- 
perimentally with petrol motors and screws ; 
and, as the experiment is proving successful, 
the Institution is proceeding with the building 
of new boats with a „protective cavity in which 
the scréw will be placed as in the case of the 
later steam lifeboats.* Three of these new boats 
are already on the coast. The photographs 


— 


* The main requirements in motors for lifeboats may be 
stated thus :— 

1. Simplicity, reliability, and strength in every part. 

2. The engine should not have more than four cylinders, to 
avoid complications and: to prevent the parts being too 
numerous, too small, or too delicate. 

3 Accessibility to all parts. 

4. No aluminium 

5. The spread of the bearers which support the engine to 
be designed to suit the construction of the boat. 


MIDSHIP SECTION. 


F,— Wale or fender. 
F.—Iron keel ballast 


G.—Water-ballast tanks. 
H.—Drop-keels, 


6. The engine to work properly when placed ona perma- 
nent longitudinal angle of 1 in 4 on a slipway and a perma- 
nent list under sail of 25° either to starboard or port, ora 
momentary list of 45° either way. 

7. The engine to be capable of running 12 hours continu- 
ously without any attention or any need to open the casing. 

8. In self-righting boats an automatic cut-out switch, to 
stop the engine when she is thrown over to an angle of about 
60° to 70°. 

9. A governor (independent of hand control) to control the 
engine and prevent racing. 

10. The carbtretter and magneto placed as high as pos- 
sible so that they can be easily got at. 

11. Two camshafts, one on each side of the engine, so as 
to distribute the weights. 

12. Petrol feed on pressure system with a small gravity 
tank inside the motor casing as well. 

13. Ignition : one system only, and low tension much pre- 
ferred. Engine fitted with half compression, to enable it to 
start on low tension. 

14. Lubrication : Mechanical oil feed to all the main bear- 
ings. A supplementary lubricating system to be embodied 
whereby the bearings, connecting rods, and pistons may be 
lubricated by splash. 

15. Air pump fof pressure feed (plunger pump). 
pump continuously running (gear pump). 
lating water pump (gear pump). 


Bilge 
Large size circu- 
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DIAGRAM 3. 


STEAM LIFE-BOAT. 


BODY PLAN 


‘A.—Cockpit. 

a.—Deck. 

b.— Propeller hatch. 

c.— Relief valves. 
B.— Engine room. 
c.—Boiler room. 


on the screen show a motor boat under trial. 
An important feature of all lifeboats is the 
series of self-acting, non-return, relieving valves 
for getting rid of any water which may come on 
board. These are the outcome of discussions 
and experiments which followed the Duke of 
Northumberland’s prize competition in 1851. 


16. Inlet for circulating water to be in position arranged 
by boat builder. . : 

17. Very large water jacket capacity. (The engine, being 
in a water-tight casing, is apt to get hot, and thus it is neces- 
sary that the cylinders should be well cooled.) 


18. None of the circulating water to be dischaged in the: 


exhaust, so that no water may get back to the cylinders. The 


exhaust to be water jacketted and a very effective water- 


cooled silencer provided. 
-19. The engine to be fixed in a water-tight casing, and all 
the reversing gear and other. parts to be below water-tight 


hatches, with the exception of the control gear, which is te 


bè in a standard on the deck. 


i a 


oO 


ees | eee 


—— ee 


MIDSHIP SECTION. 


D.— Water-tight compartments. 

E.—Coal bunkers, 

¥.—Capstan. 

G.—Hatches to engine and boiler rooms. 
. H.—Cable reel. 

I.—Anchor davit. 


Before that time the ‘‘ relieving tubes,” which 
had been introduced early in the century, were 
open at each end, and, although they let the 
water out, they also let it in, and, even in a 
slight sea, allowed it to spurt up, to the great. 
discomfort of the crew. Now they act in only. 
one direction, and they discharge the water in 
an incredibly short time.* . B 
Every lifeboat carries a stout anchor and 
cable to enable her to veer down to a vessel- 
wrecked on a lee shòre. Many of the latger 


‘* The principle on which the tubes act is the simple one - 


_ that water must find its own level. : The boat is so designed: 


that, in any trim, her deck is higher than the surface of ‘the 
sea. Any water, therefore, that comes over the gunwale ‘to: 
the deck makes its way down the-tubes: immediately, and the 
non-return valves prevent it from rising again. Fhe greatest 
quantity that can come on board is discharged in less than ` 
one minute. no Gk oe a ee ai a dae 
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boats are fitted with a wheel for steering. All 
boats carry a drogue or canvas bag, shaped 
like a candle extinguisher, to be towed astern 
with the mouth foremost, its purpose being to 
hold the boat’s stern back when she is 
ruuning before a sea and prevent her 
from being turned broadside to the sea or 
broaching to. They are all provided with a 
compass, ropes of the finest make, grappling 
irons, life buoys, a lamp, signal lights, an 
axe, two hatchets and other tools, and an air- 
tight case containing some chocolate (the gift 
of a well-known firm), biscuits, and a bottle of 
spirits, to be served out to the rescued or used 
in emergency by the crew of the boat. Every 
member of the crew wears a life-belt. Formerly 
the belt was always of cork, like the one worn 
by the fine old coxswain, John Owston, whose 
portrait is shown on the screen:; but ‘‘ Kapok’’ 
is now being substituted for cork, and you wiil 
presently see a picture of a whole crew wearing 
belts of that substance. It comes from a plant 
which grows in the Malay Peninsula.* Very 
like cotton, but with a shorter staple, it is not 
merely more buoyant than cork, but retains its 
buoyancy longer, and it makes the belt warm 
and comfortable for the wearer, which is more 
than can be said for cork. The Institution has 
just determined, after a prolonged trial, to go 
still further, and to use it for buoys as well as 
belts. A buoy stuffed with ‘‘ Kapok’’ is more 
efficient, and, as it is lighter and softer than 
a cork buoy, it can be thrown further, and, if 
it hits a man,.it will not hurt him so much.f 
There is great variety in the methods of 
launching the boats. In the simplest cases 

* “ Kapok” is described in the. Society’s Journal of 
July 23rd, 1909, vol. lvii., page 737; and its use for life- 
belts is mentioned in the Journal of October 15h, 1900, 
page 981. 

+ A “Kapok” life-belt returned for examination after it. 
had been constantly used at Whitby for four years, was 
thoroughly tested, with the following result :— Weight before 
immersion, 3 lbs. 14-0zs., supported 26 lbs. in water 24 hours ; 
weight after immersion; 5 lbs. xoz. A comparative test of 
old cork belts resulted as follows: Weight before immersion, 
6 lbs., supported 22 lbs. in water 24 hoars; weight after im- 
mersion, 6lbs. 10 ozs. A “Kapok ”’ lifebuoy, which was sent 
to Moelfre in September, 1905, and had been in service ever 
since, was recently returned for examination, It was in 
excellent condition. It was tested along with a new cork 
lifebuoy and an old cork lifebuoy which had been on the coast 
about 10 years. The result was as follows: New cork buoy, 
weight prior to immersion, 9 lbs., supported 313 lbs. for 15 
hours and then sank: carried awash 28 lbs. for 9 more 
hours; weight after immersion, 1331lbs. Old cork buoy, 
weight prior to immersion, 13 lbs.; supported 324 lbs. for 5 
hours; and then sank; carried awash 28 lbs. for 19 hours; 
weight after immersion, 153 lbs. Kapok buoy, weight prior 
to immersion, 5} lbs , supported 344 lbs. for 24 hours ; weight 
after immersion, 64 lbs. Althoygh more yielding than cork 


buoys, Kapok buoys can easily be bent back to shape, and 
they have borne a severe test for strength. 
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men haul or push them over greased skids, 
and on the screen you see a North Deal boat 
ready to be launched in this way. If men 
helpers are not available, women come to the 
fore, and the next picture shows you the wives 
and daughters, and perhaps sweethearts, of 
the lifeboat-men at Runswick bravely helping 
to get the boat off to a wreck. Sometimes a 
stretch of sand or shallow water intervenes, or 
a launching: place to suit the direction of the 
gale has to be reached by road. The boat 
must then be mounted on a carriage, and 
drawn by horses, which take her into the sea 
until she is in deep enough water to be 
launched. 

Where there is soft gand or mud, Tip- 
ping’s wheel-plates have to be put on the 
main wheels. You may see a typical case 
at Worthing. Haul - off warps are used 
in some cases. Away, in a sufficient depth 
of water, an anchor or a solid mass of 
concrete is embedded, with a buoy and block 
attached. Through the block a warp from the 
shore is rove, and by thig means the boat is 
hauled through the surf. Jt is a method which 
has been in use since 1829, when it was intro- 
duced at Yarmouth by the celebrated Captain 
Manby. In many cases a single rope attached 
to an anchor is found sufficient for the pur- 
pose. Sometimes a permanent timber launch- 
ing place has to be provided, as at Totland 
Bay. Where rocks or other obstructions 
are in the way, a solid slipway has to be built 
so that the boat may be launched clear and 
free. If there are local reasons against a solid 
structure, the slipway is ‘constructed on piles, 
as at Margate. There are some stations, like 
Cemaes, in Anglesey, wheré' both boat-house 
and slipway must be placed on piles. At 
Atherfield, in the Isle of Wight, the boat 
is conveyed from the top of the cliff on’ 
ways which slant down a land slip for 300 
feet. I need not multiply examples, and 
I must refrain from telling in detail’ what 
is done at the various stations, but it may be 
interesting to describe one case which illus- 
trates several features in the work of the 
Institution. At. Newquay, in Cornwall, there 
is a sandy beach, from which it was possible 
to launch a boat on a carriage very well, but 
the beach being deeply embayed, it was diffi- 
cult and tedious, and sometimes impossible, 
to-beat out against an adverse wind to a vessel 
in distress in the open sea. It became im- 
perative to devise some other arrangement. 
On the west side of the bay lies a rocky head- 
land, which gives protection from westerly 
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gales. Near the end there is a natural depres- 
sion, and beyond this the extremity rises and 
spreads so as to form a shelter from the north. 
A site was chosen here, a lifeboat house built, 
and.a concrete slipway constructed, so that 
the boat might be launched into Ceep water 
within easy reach of the open sea and in com- 
mand of the whole bay. The slipway is little 
more than a boat’s length from the doors of 
the house. . When required the boat is brought 
to the edge, and the crew, having donned 
their oilies and ‘‘ Kapok ’’ life-belts, climb in 
and take their places. The masts are stepped, 
and, at the word of command, she isre- 
leased, shoots down the slipway, and dashes 
into the sea in a cloud of spray.* After she 
has done her work she has to be housed again ; 
but she cannot be brought to the slipway and 
hauled up there; she must be beached; she 
therefore turns before the gale and makes for 
the head.of the bay; here she is met: by willing 
hands and a team of magnificent: horses ;f 
tackle is made fast, and she is drawn over 
skids to her carriage. The eight horses, 
trained to -obey the whistle. of the. foreman 
teamster, act as one, and go in fine style up 
the beach, through the.town, and away to the 
house at the headland, where. the boat..is 
promptly made ready. for further service. 

: The pictures you have seén are picturds of 
an exercise on the occasion of a visit last June 
of: their Royal Highnesses the Prince and 
Princess of Wales,.who went.to Newquay 
for the express purpose of seeing the exercise 
and of encouraging the. crew ‘and the local 
committee. I regret I am unable to show you 
what the conditions are:in a storm.’ There are 
pictures of rescues -in gales. of: wind, but they 
are generally fancy. pictures, and I prefer: to 
léave’ them to your imagination. I- venture, 
however, in conclusion, to tell- three short 
unvarnishied tales which may enable you to 
carry away ‘some impression of the’ kind of 
work which the’ lifeboat service renders to 
humanity. 

In September, 1906, the Caister lifeboat 
effected a rescue in, circumstances of great 
danger. The Russian ‘barque, Anna Precht, 
carrying 12 hands, under the ‘cémimand ' of 
Captain’ Jansson, and bound to Yarmouth, 
encountered an. east- ‘north- east, gale, and, was 
running: for an anchorage, when she drove, on 
the Cockle sands. | Before she. could make. a 
distress signal she went to pieces, , Three men 


* Except near the toe, this slipway. Bas a gradient of T "fa 3. 
-+ -Placed,- without’: fee’ oF*réward! af the digposali6e- the 
Institution by a: public; spirited. anerchant of the tows 3:56 
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got. into her small boat, and, without oars, 
trusted themselves to the waves. The coast- 
guard had not seen the wreck, but they descried 
the small boat, and at once aroused Coxswain 
Haylett, who mustered his crew, and the life- 
boat, Nancy Lucy (of the ‘‘ Norfolk and 
Suffolk ’’ type) was launched. Meanwhile the 
ship’s little boat was thrown on the beach, and 
the three sailors were cared for by the coast- 
guard. There were still nine men to account 
for, and the lifeboat men made their way out 
and found Captain Jansson, whom they rescued. 
Proceeding with their. search, they discovered 
on the wreckage a lad, whom they unlashed 
and saved. Still persisting, they found four 
men clinging to another piece of the wreck, 
and made them safe. Then, although drenched 
to the skin and suffering from exposure, they 
kept on, searching, but could find no more. 
The wreckage was surrounded by loose: spars. 
and pieces of wood, and it was with great risk 
and: difficulty that the lifeboat was brought 
through it and near enough to the distressed 
sailors, while -in the case of some of these poor 
fellows, who were benumbed and helpless, the 
lifeboat: men, had to clamber on to the pieces. 
of wreckage to effect. their rescue.. Coxswain 
Haylett, Assistant-coxswain Plummer, Solomon 
Brown, and Walter Haylett, were awarded 


co $ 


silver medals, and-the’ whole crew were given 


an additional pecuniary reward. , 

: In a dense fog, at 10.30 p.m: on the 17th 
March, 1907; the White Star. liner, Suevzc, 
with 524 persons on: board, ran. on the 
Maenheere Reef, off. the Lizard. There was 
a strong S.W. -wind, and: heavy. sea. Her 
signals of. distress were promptly responded to. 
by the lifeboats at the. Lizard, and. Cadgwith, 
and further aid: was summoned. by. telephone 
from. Coverack; and; Porthleven. Two of the 
ship’s’: boats: :were filled with women; and' 
children, but it; - was.fortunate,that. they, had 
scarcely. left. the, ship: when the two -nearést 
lifeboats. :arrived,ifor. the officers in-:charge 


had no:knowledge:of, the rocks around them. 


‘The, Lizard lifeboat, took one in tow to Polpear- 
and. returned’ to;:thé. wreck. The.other ship’s. 
boat: was picked.up :by.the Cadgwith. lifeboat,. 
and-the local “honorary secretary, the Rev. H. 
Vyvyan; jumped: from the: lifeboat into. the 

ship’s: boat, and; slipping the.tow-rope, sac- 
cessfully:piloted.her.ashore-through the rocky 
and dangerous channel.,, He then returned to 
the wreek pwhefe:he-assisted:.in-the. saving - of 
the passengers.:;: Meanwhile; the lifeboats from 
Goyerack and Rorthlevenarrived;.and the work 
of yescue-was, Cgntinued.thraughout the night. 
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The darkness was intense, and between three: 


and four o’clock the weather became worse, but 
by noon every one was in safety. There was 
not a single accident or injury to report 
although sixty of the children on board were 
under three years of age. Two sailors, George 
Anderson and William Williams, distinguished 
themselves in the work of carrying the children 
down the rope ladders, and were each rewarded 
with a gratuity and: the silver ‘medal.. The 
silver medal was also given to the Rev. H. 
Vyvyan, Coxswain Rutter, Coxswain W. H. 
Mitchell, and Assistant - Coxswain. Edwin 
Mitchell, and a large sum was distributed 
in rewards to the crews and helpers. Three 
of the boats engaged were self-righting boats 
and one was of tne Liverpool type. 

- There is one story, perhaps the most thrill- 
ing, still to tell. On the 22nd February, 1908, 
a gale of unusual severity blew over the United 
Kingdom ; and the Holyhead steam lifeboat, 
the Duke of Northumberland, which had just 


returned from. rendering. assistance to- a-dis-. 


abled-. steamer, „received - information, that 
another steamer, the Harold, was in danger. 


Failing to reach Holyhead, this vessel was. 


drifting with. the. tide towards the rock-bound 
coast of Anglesea, between the North and South 
4t Stacks.” Nothwithstanding the terrible seas, 
the lifeboat went out again immediately. ‘the 
wind had been. increasing, and was blowing 
with hurricane force; but the lifeboat made 
headway against it, and found the distressed 
steamer anchored not far from the cliffs amid 
such seas that it was impossible to get near 
her. Huge waves tossed the lifeboat like a 
cork; but, eventually, after two hours’ skilful 
manoeuvring by the coxswain, and helped by 
the slackening tide, she was able to approach 
sufficiently near to effect communication by 
means.of a rope. Seven of the shipwrecked 
sailors were drawn through the water to the 
lifeboat when a heavy sea carried her almost 
alongside, and the two remaining men jumped 
on board. The rope was slipped, and the 
lifeboat steamed clear, and landed the whole 
vf the ship’s crew safe and sound. The service 
was attended by extraordinary risk, as the life- 
boat .was in imminent danger of being driven 
against the disabled steamer, which would 
have been death to all.on board. The cool- 
ness and courage displayed by Coxswain 
Owen and his crew were the subject of uni- 
versal admiration at Holyhead, and were fully 
apcreciated by the Committee of the In- 
stitution. The slightest error of judgment 
on the part of Owen or any hesitation in catry- 
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ing out his orders on the part of his crew, 
could only have brought destruction upon all. 
The engine-room staff were not less deserving 
of praise than the others. Battened down 
below and not knowing how matters were going 
on, they endured suspense which it would be 
difficult to describe. Owen was voted the gold 
medal, and each of the deck hands and 
engine-room staff received the silver medal,. 
besides’ pecuniary rewards. ‘His Royal High- 
ness the Prince of Wales marked his sense of 
the. importance of the service by graciously 
commanding the attendance of Owen at 
Marlborough-house, when, after pinning the 
gold medal on his breast, he congratulated 
him and shook him cordially by the hand. 
Owen already held the silver medal for a 
gallant rescue in 1890, as well as the medal of 
the Royal Humane Society. 

Stories of equal heroism in Scotland and in 
Ireland might be told, but my purpose being 
rather to convey an impression of the kind of 
work done than to. praise, the gallantry of the 
lifeboat men,'I will 'now' only point you ‘to the 
wreck chart of the Board of Trade—the latest 
chart published—which, with: its.sinister black. 
marks, tells of thé ‘nécessity for the ‘work of 
these men all round our coasts. There, better 
than in any words of mine, you will discover 
why there must be a- Lifeboat Institution ; 
there you will see what is the task it is called 
on to perform ; and there, may I say, you will 
find an invitation to forget sectarian and party 
strife, and to join in fervent prayer for a bless- 
ing on the lifeboat cause. 


Norer.—I am indebted to Mr.. Cave and Mr. 
Hargood, members.of the Gommittee-of the Lifeboat 
Institution, for several photographs; and to Mr. G. 
B. Hodgson, of South Shields, Mr. Malcolm and 
Mr. Robinson, Vice- President and Secietary respec- 
tively of the Tyne ‘Lifeboat Society ; Mr. Hawkey, 
of Newquay: Mr. Bayley, Secretary of Lord Crewe’s 
Trustees; the officers of the Lifeboat Institution, and ` 
other gentlemen, for much valuable information. 


DISCUSSION. 


The CHAIRMAN (Col. Sir FitzRoy Clayton, 
K.C.V.O.), in proposing a very hearty vote of thanks 
10 the author for his admirable paper, said he desired 
to add a few words to the description given by Sir 
John of the splendid performance of the steam life- 
boat at Holyhead. Curiously enough, after the 
Institution had decided to present Coxswain Owen 
with the gold medal, he (the Chairman) had a con- 
versation with a gentleman who happened to be on the 
hills above Holy head looking down upon the harbour 
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on the day of the terrific storm to which refer- 
ence had been made, and that gentleman with his 
binoculars saw the whole of the, daring feat 
which the lifeboat performed. Anything more 
splendid than the way in which the lifeboat Was 
handled on that occasion could nòt be’ imagined, He 
thought the merits of the case had been met, not only 
by presenting the gold medal to Coxswain Owen, but 
by presenting the silver medal to all the members of 
the crew and the engine-room staff, because there 
could not be anything more trying to the nerves 
than that men should be battened down in the 
engine-room for hours at a time, with only a limited 
supply of air through a few ventilators, which also let 
in some rain and spray, and without any idea how close 
they were to the rocks, against which they were in 
imminent danger of being dashed at any moment. 
He maintained that the splendid service then per- 
formed showed the immense power and courage of 
the British sailor. The author had very kindly re- 
ferred to him as a sort of father and mother of the 
centre-board now provided in some of the boats ot 
the Institution. Twenty or more years ago he re- 
membered a very tedious journey he performed in 
trying to get from London to the Isle of Wight in a 
45 feet sailing lifeboat, and from that momént he 
decided it was necessary that acentre-board should be 
provided. Mr. Tipping, a member of the Institution, 
and himself, had been used to centre-boards at the 


time for some years, and knew,the great advantage’ 


they possessed for boats with shallow draught ; but 
when he suggested that centre-boards should be 
fitted, he was met with the remark that all the 
boats would be upset if centre-boards were introduced 
into the service. The contrary had proved to be the 
case, and the fact that nearly all the coxswains of the 
crews round the coast asked that the boats should be 
fitted with centre-boards was sufficient to indicate the 
esteem in which they were held. He would always 
remember to the day of his death that he was instru- 
mental in introducing the centre-board to the lifeboat. 
He thought it would be of interest if he showed a 
model of the first lifeboat fitted with a centre-board, 
which was sent to Clacton-on-Sea; and when the 
coxswain there used it he said he could work 
the boat like a yacht, and do anything with her. 
He had been connected with the Institution for 
forty-eight years, and had taken much interest in 
its noble work, and had listened to many lectures 


dealing with its accomplishments, bit he had 
never listened to one which was so replete 
with interesting details with regard to the 


ancient history of.-lifeboats and their inventors. 
The Institution had been a great hobby of his 
for many years, and he now held the post 
of Chairman in succession to Sir Edward 
Birhbeck, who was facile princeps in the wok he 
undertook. He was devoted to the sea, and the 
sailors on the Norfolk coast were devoted to him. 
He (the Chairman) had tried to followin Sir Edward’s 
steps, and during the first year of office he had 
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succeeded very well, because, in spite of the new 
Chairman, the balance in hand last year was £5,000 
more than in the previous year. He not only con- 
gratulated the members, but himself upon that fact. 
The Institution had no politics, and only one ‘policy, 
namely, the maintenance of an up-to-date fleet of 
lifeboats in the highest possible state of efficiency, 
always ready for war against the elements, the 
sea and the wind, which constantly surrounded the 
coast. It was the Ipstitution’s pride, that the 
lifeboats were always ready for use; he could 
hardly remember a single instance where a boat 
had not been ready for instant service. They 
were always prepared for war, not for the purpose of 
destroying the enemy’s fleet but to save the ships of 
all nations. It was the great pride of the Institution 
that it did not differentiate between British sailors 
and sailors belonging to foreign countries. He had 
heard it said that when a foreign ship got into diffi- 
culties on the English coast, directly the captain saw 
a red, white and blue boat coming to bis assistance 
he knew where he was, because the lifeboat succoured 
every vessel in distress, irrespective of nationality. 


Sir ROBERT PENROSE FITZGERALD, in seconding 
the vote of thanks to the autbor for his excellent 
paper, desired also to couple with it thanks to the 
Royal Society of Arts for allowing the paper on the 
subject of the work of the Royal National Lifeboat 
Institution to bê read at one of its meetings. He 
desired to emphasise the fact that the Institution was 
not helped by His Majesty’s Government, but de- 
pended entirely upon the subscriptions of the public. 
Its sole object was the saving of life, no matter whose 
life it was, or what his politics, religion, or nationality, 
and that was one of the main arguments used in . 
appealing to the public for money. More money was 
required for keeping the boats thoroughly up-to- 
date. He had been in a good many rough-and- 
tumbles with the Chairman, who was an old salt, 
and they both believed in oars and sails, but 
science had now ' produced steamboats and 
motor-boats and other new-fangled things which 
an Institution that appealed to the public for 
subscriptions for saving life dare not neglect. For 
that reason, as had already been stated, after first 
trying steamboats, motor-boats were now being in- 
troduced, which he believed would ultimately take 
the place of most of the rowing boats. Machinery 
would not do everything, however, because it was 
necessary to remember that when a lifeboat got 
alongside a wreck its work was only just begun. 
Very frequently a large number of women, most of 
them very sea-sick, and all of them probably 
blinded with salt spray, and perbaps occasionally tied 
to masts, and usually accompanied by children, 
had to be brought into the lifeboat, and only 
men could perform that work. No engine had 
yet been invented which could undertake such a task, 
although he believed that if those present lived long 
enough, the author, or some other scientific gentlem4n, 
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might invent an engine that would fetch the women 
and children over the side and put them on board. 
He trusted the public would do everything in its 
power to assist the Institution in carrying on its 
beneficent work. 


Mr. H. HarGoop, in supporting the resolution of 
thanks, expressed the hope that the publication of the 
paper would be an incentive to more people to support 
the noble work of the Institution. 


The CHAIRMAN thought it would be of interest if 
he stated, before formally putting the vote of thanks, 
that the boats of the Institution were manned last 
year, both for exercise and service, by over 22,000 
men—a regular army; and: he, was sure the audience 
would be glad to hear that, in spite of that large 
number of men, there had not been last year the 
loss of a single life among the crews, which said a 
great deal not only for the splendid construction of 
the boats, but for the way in which they were 
managed bythe men. A fund existed for the widows 
and orphans of men lost on service, but he was happy 
to say that in the previous year there had not been 
a call for a single sixpence on that fund. He, there- 
fore, thought the Institution could congratulate itself 
on the splendid efficiency of its boats. 


The resolution of thanks was then put and carried 
unanimously. 


Sir JOHN CAMERON LAMB briefly thanked the 
audience for the very kind way in which they had 
received his paper, and the meeting terminated. 


HOME INDUSTRIES. 


The Coal Crists.—The Northumberland miners 
have decided by a sufficient majority in favour of the 
Eight Hours Act agreement, but the struggle 
against the three shift system will be continued by 
the men now idle. Where work is proceeding, the 
general feeling is against resorting to extreme 
measures, but where work is suspended there is a 
decided feeling in favour of a strike. Happily, the 
bulk of the men are working, and a two-thirds 
majority ig necessary before a strike can take place, 
whilst the Association’s funds have already been 
seriously depleted by the payment of relief money. 
Unfortunately, the result of the ballot in favour of 
continuing work does not settle the question in dis- 
pute, since it does not say the men are going back 
to work two or three shifts, The difficulty remains. 
In South Wales, the preliminary negotiations for a 
new agreement have bcen concluded, and the parties 
separated without registering a decision upon any of 
the many issues which divide them. However, five 
more weeks intervene before March 3Ist, when the 
present agreement and existing contracts terminate, 
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and it is permissible to hope that, in the interval, an 
agreement will be arrived at which will prevent a 
suspension of operations. The coalowners have now 
tabled what they term their final demands, and with 
these in their possession the men’s leaders will to- 
morrow meet a conference of miners’ delegates at 
Cardiff, and, among other things, will then seek the 
plenary powers with which it is essential they shall be 
armed before the negotiations can approach finality. 
It is being urged by influential members of the coal 
industry that pressure should be put upon Parliament 
to amend the Act. It can hardly be denied that 
it handicaps the industry, and makes it more 
difficult for it to hold its own in its competition with 
Westphalian coal. 


The Rubber Industry.—The price of rubber, which 
in November reached 9s. 23d. per lb., and a fortnight 
ago had fallen to 7s. 9d., is now about 8s. 3d. per lb., 
and possibilities point to the maintenance of high 
quotations for the remainder of the year. The con- 
trolling factor is the American demand, since the 
United States take about two-thirds of the total 
output of fine rubber, and there is good reason to 
anticipate increasing prosperity (and consequent 
growth of the demand for rubber) in that country. 
In an article on Rubber and Rubber Companies, 
the Statzsi{ gives some interesting figures relating to 
the industry. The capital value of rubber companies 
registered at Somerset House last year was about 
413,700,000, and since the beginning of the present 
year a further total of nearly £1,000,000 of rubber 
capital has been added. It is estimated that on an 
average, taking all classes of motor-cars, each car 
will consume about one hundred weight of good 
rubber per annum, and in the United States alone 
for the twelve months ending July next the output of 
cars is estimated at about 150,000, or an effective 
increase of something like 100,000 cars, allowing for 
cars no longer serviceable. Assuming this estimate 
to be near the mark, an additional output of 10,000 
tons of good rubber per annum will be required to 
meet the American demand alone. The present 
output of rubber is about 70,000 tons, of which about 
40,000 tons come from Brazil, leaving 30,000 tons. 
from the rest of the world, in addition to the second 
quality and lower grades obtained from the Congo, 
West Africa, Mexico, &c. It is estimated that up to. 
the end of 1909 about 70,000,000 rubber trees had 
been planted, but the production of the plantation 
companies will not seriously affect the position until 
1912 and onwards. 


British Shipping.—The annual report of the 
Liverpool Steamship Owners’ Association directs. 
attention to the rapid increase of foreign shipping in 
the international carrying trade, and gives figures 
which are startling. In 1895 the British tonnage 
afloat was 13 million tons deadweight, and the foreign 
tonnage was 10 millions; in the same year the net 
tonnage entered and cleared in the principal ports of 
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the world was 180 millions British against 165 
millions foreign. In 1900 the British tonnage had 
increased to 16 millions, and the foreign to 15 
millions ; the tonnage carried had increased to 207 
millions British and 246 foreign. 
tonnage was 22 millions and the foreign the same 
figure, but in regard to cargo tonnage, whilst the 
British figure stood at 259 million tons, the foreign 
tonnage had increased to 328 million tons, so that a 
British majority of 15 million tons carried in 1895 had 
changed to a foreign majority of 69 million tons in 
ten years. A second table gives the percentages 
over the same period, and the report adds that the 
disproportionate increase between the tonnage and 
employment of vessels under foreign flags as com- 
pared with that of vessels under the British flag is the 
best justification for the efforts made by the Associa- 
tion for so many years to direct attention to the 
manner in which the British shipowner has been 
unnecessarily handicapped in the competition for the 
over-sea Carrying trade.’ Much has, however, been 
done by the Merchant Shipping’ Act of 1906—the 
full effect of which is only now beginning to make 
itself felt—to put, things straight. Thus the Act 
brings into existence for the first time an international 
load line recognised by the leading maritime coun- 
tries. This has tended to eliminate unequal com- 
petition. The standard load line reduces the loading 
limit by about 10 per cent., a change which often 
means all the difference between profit and loss. 


Over-Insurance of Ships.— The: findings of the 
Court appointed by the Board of Trade to inquire into 
the loss of the Cardoxton are calculated to direct public 
attention to the questioa of over-insurance of ships. 
The Cardoxton left Cardiff for Lisbon with coals 
in November and, according to ‘the master, on the 
18th, whilst the steamer was in the Bay of Biscay, 
he heard the water was coming in and later a 
tremendous sea was shipped and he was told that 
it had. almost put out: the fires.’ 
the crew was taken off by:a passing schooner. The 
Cardoxton was of 1,668 tons gross register, built in 
1880. At the time of her loss she was insured for 
£12,000, with an additional £1,000 on freight, but 
the Court found that her outside value was £6,000. 
The case is not dissimilar to that of the ship Carnedd 
Llewelyn, lost last year. That vessel was insured for 
411,000, though her market value was stated not to 
exceed £7,500. The presiding magistrate at the Court 
of Inquiry then stated that “an insurance system by 
which underwriters induce shipowners to over-insure 
their ships is opposed to the public weal.” In the 
case of the Cardoxton the Court of Inquiry found that 
the cause of the water in the ship was ‘‘a mystery ;’ 
but “the cause would not have, been followed by 
its effect, the abandonment and loss of their vessel, 
if the master and chief engineer had made every effort 
to save her,” and that whilst there was no evidence 
that either the master or engineer had any pecuniary 
interest in the vessel ‘“‘ the loss of the Cardoxton was 
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not dissimilar to previous cases heard in the Court in 
their salient features—namely, an old vessel trading at 
a loss, over-insured, cause of loss a mystery, and 
neglect of prompt, and obviously available measures 
to save the vessel.” It must not be assumed that 
over-insurance, when it occurs, is always, or perhaps 
generally, due to the shipowner ; oftener than not it is 
the insistence of the underwriters that brings about 
the high valuation on not very desirable ships. 


CORRESPONDENCE. 


JAPANESE “MAGIC” MIRRORS. 

In reply to the letter of Mr. E. F. Mondy, in the 
Journal of Feb. 11th, I beg to say that the explanation 
of the ‘‘ magic’ property of (some) Japanese mirrors 
is substantially the same as that which I myself gave in 
reply to a questioner, and is that originally given by the 
late Professor Ayrton, The portions of the front conyex 
surface of the mirror which correspond to the raised 
forms on the back are, in fact, slightly less convex, 
and in the image of the mirror on the screen, the 
corresponding parts appear slightly more illuminated 
than the rest. A discussion of the whole-phenomenon 
will be found in my ‘book, “ Light: Visible and 
Invisible,” published in 1897. 

The matter arose from the success with which 
Mr. Rosenberg, at the reading of his paper, re- 
polished with a film of silver, the badly tarnished 
surfaces of the two old Japanese mirrors which I 
brought to the meeting as a test of his process. 


SILVANUS P. THOMPSON. 
Feb. 14, 1910. 


OBITUARY. 


WALTER LAZENBY.—The death has occurred, 
after a long illness, of Mr. Walter Lazenby, chairman 
of Lazenby and Company, pickle and sauce manu- 
facturers. Mr. Lazenby’s age was 75, and his con- 
nection with the firm extended over some 50 years. 
He became a member of the Society in 1899. 


GENERAL NOTES. 


HISTORIC BUILDINGS IN JAMAICA.—The supple- 
ment to the Jamaica Gazette, published on the 23rd 
of December last, contains some interesting informa- 
tion on the question of historic sites, ancient buildings, 


and monuments in Jamaica, collected by Mr. Frank 


Cundall, Secretary of the Institute of Jamaica. A 
full list is given, with a prefatory note. From the 
latter, it appears that while there are many memorials 
of interest still existing in the island relating to times 
subsequent to the British occupation, there are very 
few relics indeed of Spanish times, and nothing but 
a few kitchen middens associated with the earliest 
Arawak inhabitants of the island. 
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MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


FEBRUARY 23.—‘‘ Oxy-Acetylene Welding.” By 
H. S. SMITH. CHARLES VERNON Boys, F.R.S., 
will preside. 

MARCH 2.—‘‘ The Teaching of Design.” By E. 
CooKkE. SIR WILLIAM BOUSFIELD, M.A. LL.D., 
will preside. 

MARCH 9.—‘‘The Public Trustee and his 
Work.” - By CHARLES JOHN STEWART, Public 
Trustee. The Lorp CHIEF Justicr, G.C.M.G., 
F.R.S., will preside. 

Marcu 16.—‘* The Foundations, of Stained Glass 
Work.” By Norr 'HEATON,.B,Sc., F.C.S. Lewis 
F. Day, F.S.A., will preside. 


INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock :— 


MARCH I0.--‘‘ Indian State Forestry.” By SAINT- 
Hitt EARDLEY-WILMOT, C.I.E., late Inspector- 
General of Forests. Sır WILLIAM LEE-WARNER, 
K.C.S.1., will preside. 

APRIL 21.—‘‘The Arts and Crafts of Tibet and 
the Eastern Himalayas.’ By J. CLAUDE WHITE, 
C.LE. l 7 

May 26.—‘‘ The People of Burma.” By Sir 
RICHARD TEMPLE, Bart., C.LE. 


COLONIAL SECTION. 


Tuesday afternoons, at 4.30 0’clock :— 


Marcu 1.—‘ Fruit Production in the British 
Empire.” By Dr. Jonn McCALL, Agent-General 
for Tasmania. A. W. ORWIN, M.D., Master of the 
Worshipful Company of Fruiterers, will preside. 

May 3.— ‘Commercial Expansion within the 
Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony. 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 


PROFESSOR W. Watson, D,Sc., F.R.S., 
‘' The Petrol Motor.’’ Four Lectures. 


LecTURE II{.—FEBRUARY 21.—Combustion of 
air and petrol mixtures—Limits of inflammability— 
Temperature required for ignition—Pre-ignition— 
Speed of ignition and pressure produced— Analysis 
of the exhaust gases—Study of the action of the 
carburettor by means of exhaust gas analysis. 


LAWRENCE WEAVER, F.S.A., 


Work.” Two Lectures. 
March 7, 14. 


“Lead 
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ALFRED B. SEARLE, M.S.C.I., ‘‘ Moderm 
Methods of Brick-making.’’ Four Lectures. 
April 11, 18, 25, May 2. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Frs. 21..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Professor W. Watson, ‘‘The Petrol Motor.” 
(Lecture ITI.) 

Surveyors, 12, Great George-street, S.W., 8 p.m. 
Mr. R. M. D. Sanders, “ Land Banks and Small! 
Holdings.” 

Geographical, Burlington - gardens, W., 8% p.m. 
Capt. J. Tilho, ‘“ Explorations in and around! 
Lake Chad.” 

Victoria Institute, 1, Adelphi-terrace, W.C., 44 p.m. 
Rev. Professor -H. M. Gwatkin, *‘ Arianism in its 
Bearing on Modern Questions.” 


Tugspay, FEB. 22...Royal Institution, Albemarle- street, W., 
3 p.m. Prof. F. W. Mott, ‘The Emotions and: 
their Expression.” (Lecture IIT.) 

Civil Engineers, 25, Great George-street, S.W., 
8p.m. Mr. C. M. Jacobs, ‘‘ The Hudson River 
Tunnels of the Hudson and Manhattan Railroad 
Company.” 

WEDNESDAY, Fer. 23. ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 pm. Mr. H. S. 
Smith, ‘‘ Oxy-Acetylene Welding.” 

Meteorological, in the Physical Laboratory of the 
University, Manchester, 5 p.m. 1. Dr. W. 
Marower, Mr. A. J. Marower, and Miss M. 
White, “ Investigation of the Electrical State 
of the Upper Atmosphere made at the Howard 
Estate Observatory, Glossop.” 2. Mr. W. A. 
Harwood, “ Results of the Hourly Registering- 
Balloon Ascents from Manchester, June 2nd 
and 3rd, 1909.”’ 3. Messrs. R. G. K. Lempfert and 
R. Corless, “ Line Squalls and Associated 
Phenomena.” 

, Geological, Burlington-house, W., 8 p.m. Mr. 

" Thomas Owen Bosworth, “ Metamorphism around 
the Ross of Mull Granite.” 

Royal Society of Literature, 20, Hanover-square, 
W., 5 pm. Dr. W. J. Courthope, “ Modern 
Features in an Ancient Author: Xenophon.” 

Japan Society, 20, Hanover-square, W., 8} pm. 
Illustrated lecture by Mr. Y. Komma. 


THuRSDAY, FEB. 23...Royal, Burlington-house, W., 43 p.m. 
Antiquaries, Burlington-house, W., 8} p.m. 
Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. Silvanus P. Thompson, “ Illumination: 
Natural and Artificial.” (Lecture II.) 


Fripay, Fes. 25...Royal Institution, Albemarle-street, W., 
9 p-m. Lord Kayleigh, “ Colours of Sea and 
Sky.” 

Physical, Imperial College of Science, South Ken- 
sington, S.W ,5 p.m. 1. Prof. J. Perry, “ Tele 
phone Circuits.” 2. Prof. C. H. Lees, “ The 
Laws Regarding ee Direction of Thermo-Electric 
Currents enunciated by M. Thomas.” 3. Mr. H. 
R. Nettleton, “ A New Method of Determining 
Thermal Conductivity.” 

Civil Engineers, 25, Great George-street, S W., & 
p-m. (Students’ Meeting.) Sir R. Hanbury 
Brown, “ Irrigation Works.” (Wernon-Harcourt 
Lecture II.) 


SATURDAY, FEB. 26—Royal Institution, Albemarle-street, 
W., 3 pm. Prof. Sir J. J. Thomson, ‘ Electric 


Waves] and the Electro- Magnetic Theory of 
Light.” (Lecture III.) 
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NOTICES. 


NEXT WEEK. 


MONDAY, FEBRUARY 28th, 8 p.m. (Cantor 
Lecture.) PROFESSOR W. WATSON, D.Sc., 
F.R.S., ‘* The Petrol Motor.” (Lecture IV.) 


TUESDAY, MARCH Ist, 4.30 p.m. (Colonial 
Section.) Dr. JOHN MCCALL, Agent-General 
for Tasmania, ‘‘ Fruit Production in the British 
Empire.” A. W. ORWIN, M.D., Master of 
the Worshipful Company of Fruiterers, will 
preside. 

WEDNESDAY, MARCH 2nd, 8 p.m. (Ordi- 
nary Meeting.) E. CooxKeE, ‘‘ The Teaching 
of Design.” SIR WILLIAM BOUSFIELD, 
M.A., LL.D., will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE ON “THE PETROL 
MOTOR.”’ 

On Monday evening, the 14th inst., Pro- 
fessor W. WATSON, D.Sc., F.R.S., delivered 
the third lecture of his course on ‘‘ The 
Petrol Motor.” 

The lectures will be published in the Journal 
during the summer recess. 


CANTOR LECTURES ON 
“ AERONAUTICS.” 

The Cantor Lectures on ‘‘ Aeronautics,” by 
Mr. Charles Cyril Turner, have been reprinted 
from the Journal, and the pamphlets (price 
one shilling) can be obtained on application 
to the Secretary, Royal Society of Arts, John- 
street, Adelphi, London, W.C. 

A full list of the Cantor Lectures which have 
been published separately, and are still on 
sale, can also be obtained on application to the 


Secretary. 


PROCEEDINGS OF THE SOCIETY. 


ELEVENTH ORDINARY MEETING. 


Wednesday evening, February 23rd, 1910; 
CHARLES VERNON Boys, F.R.S., in the 
chair. 


The following candidates were proposed for 
election as members of the Society :— 
Green, Roland, Fair Home, Bourne End, Bucks. 
Hoffmann, Theodore Julius, 22, Chowringhee-road, 
Calcutta, India. 
Watkin-Lewis, William Thomas, J.P., Eastbrook 
Hall, Dynas Point, near Cardiff. 


The following candidates were balloted for 
and duly elected members of the Society :— 
Chivers, Samuel Frederick, 13, Loudoun-road, St. 

John’s-wood, N.W. 

Clarke, John Joseph, F.S.S., Rosemary, 48, Laurel- 
road, Fairfield, Liverpool. 
Damant, Engineer-Lieutenant Walter S., R.N., 

H.M. Yacht Victoria and Albert, Portsmouth, 
Henry, Walter, Assoc.M.Inst.C.E., Siputeh, Perak, 

Federated Malay States. 

Hoskins, William, 81, South Clark-street, Chicago, 

Illinois, U.S.A. 

Samuel, George Archer Hilleary, Morden-house, 

Perry-hill, Catford, S.E. 

Thompson, William Wardlaw, Kimberley-cottage, 

Kalk Bay, near Cape Town, South Africa, 


The paper read was— 


OXY-ACETYLENE WELDING. 
By H. S. SMITH. 


When I first undertook to read this paper 
before your Society, I was under the impression 
that there was very little likelihood of papers 
on the same subject being read in the interim 
elsewhere, but, unfortunately for myself, such 
has not been the case, and during the last few 
weeks several papers on this subject have 
been read before various scientific and other 
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societies. In most of these cases, I was 
approached by the gentlemen who gave them 
for various information, and of course, where it 
was possible, did all in my power to assist 
them. If, therefore, in my paper this evening, 
some of the matter is not altogether original, I 
must ask your forbearance, owing to the some- 
what peculiar circumstances. 

The term ‘‘ Autogenous Welding,” asapplied 
to the oxy-acetylene system, is a somewhat 
misleading one. It may be said to be perfectly 
correct where the process is applied in a general 
way to the welding of steel or iron, but where 
the process is applied to cast-iron, copper, 
copper alloys and aluminium, this is not the 
case, as the employment of a flux is quite 
essential. The process of autogenous welding 
by means of the oxy-hydrogen, oxy-coal-gas 
and electric systems, has, of course, been going 
on, and been well understood, for a number of 
years. Allthese systems have their limitations. 

In the case of electric welding, its limitations 
are not as regards temperature, but more 
particularly as regards capital outlay, which 
really precludes the system being adopted in 
any but large concerns, or where welding work 
is the speciality. There are, of course, certain 
classes of work for which electric welding is the 
most suitable system to employ, but un- 
doubtedly for general workshop use, a gas 
welding plant is more adaptable: apart from 
the question of cost, a gas welding plant is far 
more portable, particularly in cases where both 
the gases employed are compressed into 
cylinders. It must also be remembered that 
with the electric process, the heat is bound 
to be concentrated upon the point to be 
welded, and no local annealing of the metal 
round the weld is possible, as is the case when 
gases are employed. This question of local 
annealing is, of course, one of vital importance. 
Again, by the electrical process, it is found a 
somewhat difficult matter to effect a neat weld 
on thin-gauge metals, except in cases where a 
machine has been specially designed to tackle 
that particular class of work. Again, owing 
to the hard nature of the weld, dressing-up is 
a difficult operation. 

_ As regards-the oxy-hydrogen system, where 
this is employed, the two gases are generally 
produced electrolytically. This process of pro- 
duction of the two gases naturally entails the 
employment of skilled labour, and very careful 
supervision. When the combination of the 
two gases takes place at the blow-pipe nozzle, 
steam is formed—this steam becomes super- 
heated in the flame, and eventually becomes 
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decomposed or dissociated. This fact alone 
limits the maximum temperature that can be 
obtained by the oxy-hydrogen flame to one 
of about 4,500° F. Again, the process of 
dissociation involves the production of heat 
which is abstracted from the flame, and it 
leads to the presence of free oxygen, a very 
serious factor which will result in the oxidation 
of the metal operated upon. This can be got 
over only by using a large excess of hydrogen. 
Any excess of hydrogen used beyond what is 
necessary in conjunction with oxygen to form 
water, is, of course, completely wasted as re- 
gards the heating value of the flame. Whereas 
only two volumes of hydrogen are required to 
one of oxygen to form water, it is found in 
actual practice that with the oxy-hydrogen 
blow-pipe, four to five volumes of hydrogen 
are required to ensure a non-oxidising flame ; 
this large excess of hydrogen is naturally the 
cause of the process being somewhat un- 
economical, and, of course, where the two 
gases are produced electrolytically, either the 
excess of hydrogen required must be obtained 
from an outside source, or some of the 
oxygen produced, sold, or wasted. In 
spite of this drawback, the oxy-hydrogen 
process has some advantages over the oxy- 
acetylene process, where very thin-gauge 
materials have to be manipulated. This is 
due to the fact that the oxy-hydrogen flame is 
avery much more diffused one than the oxy- 
acetylene flame ; consequently, in the hands of 
the ordinary workman, it is not so easy to 
perforate or melt away the metal. The oxy- 
hydrogen system of welding was, until a few 
years ago, very extensively used on the Conti- 
nent, mainly owing to the fact that commercial 
oxygen was there chiefly produced by the 
electrolytic process, and some market had to 
be obtained for the hydrogen. In this 
country, however, very little has been done 
with the process, and it was not until the 
introduction of the oxy-acetylene process a 
few years ago, that autogenous welding by 
means of oxygen in conjunction with a com- 
bustible gas, became a commercial factor. 
Previous to the year 1901, it was fully appre- 
ciated that advantages would accrue from 
using oxygen and acetylene in conjunction in 
a blow pipe; but until the use of compressed 
acetylene was rendered possible in the above- 
mentioned year, it had been found impossible 
to provide a blow pipe which would consume 
acetylene at a low pressure as delivered from 
a generator. 

Experimenters at first went entirely on the 
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wrong track, and attempted to use acetylene 
and oxygen in blow pipes similar to those 
employed for oxygen and hydrogen. These 
naturally proved quite unsuitable, as it was 
found that the acetylene dissociated prema- 
turely in the blow pipes, choking them with 
graphite, and only liberating its hydrogen, 
which burned in conjunction with the oxygen. 
Thus the same results were obtained as when 
oxygen and hydrogen only were employed. 

In 1901 an exemption was obtained from the 
Order in Council dated 1896, prohibiting the 
use of compressed acetylene in this country, 
This exemption permitted compressed acety- 
lene to become obtainable in the dissolved form. 
As soon as this was so, experimenters got on 
to the right track, and brought out blow-pipes 
which would give eminently satisfactory re- 
sults when both the oxygen and acetylene were 
delivered to the blow pipe under a few pounds 
pressure. When a start had once been made, 
and the right lines found, it was not long 
before inventors brought out blow pipes that 
used oxygen only under pressure and acety- 
lene as delivered from a generator. From that 
date there have been in this country what are 
known as the high-pressure and low-pressure 
systems of oxy-acetylene welding. 

The temperature of the oxy-acetylene flame 
is approximately 6,000° F. Acetylene, C: H», 
is an endothermic gas composed of 92'5 per 
cent. carbon and 7'5 per cent. hydrogen. 
These, when consumed with oxygen, form 
carbon di-oxide and water. When issuing 
from the blow pipe the acetylene splits up into 
its two constituents, the carbon combining 
with oxygen to form carbon di-oxide, the 
hydrogen combining with oxygen and forming 
water. The high temperature caused by the 
combustion of the carbon and oxygen imme- 
diately dissociates the water into its original 
constituents, oxygen and hydrogen; the oxygen 
at once assists in the combustion of the carbon 
and oxygen, the hydrogen passing away and 
only combining with oxygen afterit has passed 
the high temperature zone of the flame; con- 
sequently there is a zone of more or less free 
hydrogen surrounding the high temperature 
flame, which renders the whole flame a reduc- 
ing one, and protects the inner flame from loss 
of heat, also tending to exclude the possi- 
bility of oxidation of the metals operated upon. 
To ensure the complete combustion of acety- 
lene, theoretically 2'5 volumes of oxygen are 
required to one of acetylene, but in actual 
practice it is found that the proportions are 
approximately 1°4 to 1'o. It is only in the last 
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two or three years that the proportions of the 
two gases required have been brought to this 
low mark,mainly owing to the fact that the 
liquid air process of making oxygen has 
recently been adopted in this country, and 
commercial oxygen can now be obtained prac- 
tically pure. 

The strength of a weld produced by the 
oxy-acetylene flame is, naturally, less than 
that of the original metal. There are several 
reasons to account for this. In actual practice, 
it is very rarely found possible to obtain shear- 
ings of similar metal to that operated upon. 
When this is not the case, where iron and 
steel are being worked, Swedish iron is gener- 
ally used as the welding or filling-in metal. 
This Swedish iron is usually of inferior 
tensile strength to the metal operated upon. 
Unless very skilled workmen are employed, 
the welded parts are invariably less homo- 
geneous than the original metal, and conse- 
quently of inferior strength. This point at 
once raises the vital question of workmen. It 
is not a difficult matter to make an ordinarily 
intelligent man a competent welder on medium 
gauge materials; that is to say, on plates 
varying in thickness from -inch to 3 inch. 
To weld plates under ;}; inch in thickness 
requires more experience, owing to buckling 
difficulties, but inferior work on materials as 
thin as this is not generally associated with 
any accruing danger. To weld plates above 
4 inch thickness requires considerable skill, 
and, essentially, honesty on the part of the 
man employed. It is impossible to detect by 
means of mere examination a faulty weld, and 
unless the workman can be thoroughly trusted 
not to scamp the work, very careful watching 
is required. Usually, where metal over ġ inch 
in thickness is to be welded, it is in connection 
with some important class of work, and a 
faulty weld might have disastrous results. As 
stated above, the workmen employed on thick 
material must have considerable skill, but such 
skill should be obtainable with a few months’ 
practice, provided the man has capable in- 
structors. Under no circumstances should 
workmen thus employed be hurried, and piece- 
work should never be considered. Unfortun- 
ately, when the oxy-acetylene industry was 
first started, a whole host of enthusiasts 
entered the field—the majority had no know- 
ledge of engineering principles—and work 
was undertaken that should never have been 


attempted. Of course, the inevitable failures 


ensued. This naturally put back the industry 
for some time, but, as in other cases, the in- 
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competent went to the wall, and to-day the 
industry is attaining a firm footing. These 
remarks apply more particularly to boiler 
work ; in the construction of and repairs to 
boilers the oxy-acetylene process is proving a 
great boon. . 

I now propose to give you a brief description 
of the plants that are employed in the high and 
low pressure systems. 

In the case of the high-pressure system, the 

oxygen is used from an ordinary trade bottle, 
and acetylene is likewise supplied in cylinders 
in the dissolved form. It might not be out of 
place here to tell you briefly what dissolved 
acetylene actually is, as I find that a good 
many people have the impression that dissolved 
acetylene is acetylene in a liquid form. Such 
is not the case. It is, in fact, acetylene com- 
pressed into ordinary gas bottles or cylinders, 
which have been previously filled with some 
porous substance soaked with acetone. Ace- 
tone, as you will know, is a liquid which 
has the property of absorbing twenty-five 
times its own volume of acetylene at atmo- 
spheric pressure. If pressure is applied, it is 
‘found that the acetone will continue absorbing 
acetylene in the above proportion for every 
atmosphere of pressure that is put on the gas. 
Trade dissolved acetylene cylinders are, in 
this country, only compressed to ten atmo- 
spheres, and the amount of acetone in the 
cylinders is so regulated that the cylinder 
contains 10 volumes of acetylene for every 
atmosphere of pressure; consequently, at 10 
atmospheres of pressure, bottles contain 100 
times their own volume of pure acetylene. 
When acetylene is dissolved, it is . found 
essential that the gas be very thoroughly 
purified before compression, otherwise the 
risks of accident in the actual compression 
are greatly increased, the properties of the 
acetone in the cylinders are gradually changed, 
and the porous material ruined. Manufacturers 
of dissolved acetylene will not, of course, risk 
this, and those using dissolved acetylene are 
consequently in a position to know that they 
are obtaining gas in its purest form. 

Now, coming back to the high-pressure 
plant, with both the oxygen and acetylene 
cylinders, special regulators are required ; it is 
always advisable that these be obtained from 
-firms of standing, who thoroughly understand 
the manufacture of such apparatus. A good 
many regulators of foreign origin are dumped 
‘on the English market from time to time. 
These are not, as a rule, satisfactory, and 
-those who desire to make oxy-acetylene weld- 
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ing a success shouldjbe warned to steer clear 
of them, as a perfect regulation of the flame 
is one of the main secrets of success in this 
system. It is essential that both regulators 
be fitted with safety devices. The blow-pipes 
used with the high-pressure system are gene- 
rally very simple and inexpensive. On the 
table you will find specimens of the regulators 
and blow-pipes that are generally employed 
in this country. You will notice that the 
thread on the oxygen regulators is right- 
handed, whereas that on those for the acety- 
lene is left-handed. This is to comply with 
the suggestions laid down by the Home Office, 
and is done with the idea of rendering it im- 
possible for a regulator that has been used for 
acetylene, or other combustible gas, to be 
afterwards employed on an oxygen bottle, or 
v2ce versa. 

I now come to the low-pressure plant. The 
chief item of importance is, naturally, the 
generator and necessary purifier. The plants 
on the market may be divided into two classes, 
viz., the automatic and non-automatic. Both 
types are commonly employed in this country. 

The question whether an automatic or non- 
automatic plant is employed for welding work, of 
course, depends a good deal on circumstances. 
Where the oxy-acetylene system is installed in 
large works, it is undoubtedly best to employ 
the non-automatic plant, using a gas holder 
of such capacity as will permit of the whole of 
the blow-pipes used drawing gas from it for 
four or five hours without being refilled. The 
non-automatic plant is necessarily, when a 
large gasholder has to be provided, more 
expensive than the automatic plant, but in 
any case the outlay is not a seriousone. In 
small works, where only two or three blow- 
pipes are in use at one time, and where 
capital outlay is a consideration, the automatic 
plant will give satisfactory results, provided 
care is taken in its selection. Intending 
users cannot go far wrong if they see that 
their plant complies with the recommendations 
put forward by the Committee on Acetylene 
Generators, who gave their report to the 
Home Secretary in 1902, and also complies 
with the regulations laid down for the con- 
struction of acetylene generators by the 
British Acetylene Association. These regula- 
tions are, unfortunately, not law, although I 
am pleased to note. that local licensing 
authorities fully appreciate the importance of 


them, and are refusing to grant licenses for 


the storage of carbide of calcium, when the 
generator in which it is to be used does not 
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comply with these regulations and recom- 
mendations. | 

There are three types of generators on the 
English market, commonly known as the 
‘carbide to water,’’ ‘“ water to carbide,” and 
‘ dipping or displacement’’ types. Where it 
is proposed to employ a water to carbide type 
of generator, it is very essential to see that 
a sufficiently large generator is obtained. 
Ordinary commercial carbide of calcium, when 
used in well-designed machines, yields from 
4°5 to 4°8 cubic feet of gas per pound. No 
one compartment of a generator of this type 
should decompose more than 4 pounds of 
carbide per hour, z.e., yield about 18 cubic 
feet of gas. If a generator of this type is 
allowed to decompose carbide at a faster rate, 
trouble is bound to come. Overheating will 
take place in the generator, and polymerisa- 
tion will ensue. Some of the hydrocarbons 
so formed, when mixed with acetylene, are 
highly injurious to molten metal, and eradi- 
cation of some of these hydrocarbons is 
practically impossible; not only are they 
injurious to the metal, but their combus- 
tion necessitates more oxygen than is neces- 
sary for pure acetylene. It is to be re- 
membered that the capacity of the gas 
holder of an automatic machine of this type 
should be sufficient to hold enough gas to 
supply the whole of the blow-pipes in use for 
at least a quarter of an hour. It is probable 
that for welding work, a generator on the 
carbide to water principle is the most satis- 
factory. In this class of generator, the de- 
composition of the carbide takes place in a 
sufficient quantity of water to ensure that dis- 
sociation of the acetylene cannot occur. This 
type of plant, possibly, does not give sucha 
high gas yield as the water to carbide type, 
but it certainly ensures purer gas. In this 
class of generator, the water capacity should 
be one cubic foot for every five to six pounds 
of carbide decomposed per hour. ` Another 
advantage of this type of machine is that it is 
impossible to have an after-make of gas. I 
am of opinion that the dipping or displace- 
ment type of generator should not be employed 
for welding plants; polymerisation nearly 
always occurs in this type, and the delivery 
pressure is an uncertain factor. However, no 
matter what type of generator is used, to 
ensure good welds very careful purification of 
the gas is essential. It, therefore, behoves 
users to be sure that an efficient purifying 
plant is obtained. Calcium carbide, if pur- 
chased under the specification of the British 
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Acetylene Association will, except in very rare 
cases, be found to be commercially pure. In 
any case, however, the acetylene is bound to 
contain some ammonia, sulphuretted hydrogen 
and phosphorus. The ammonia can, of 
course, be removed by washing. It is, there- 
fore, desirable that the gas, after leaving the 
generator, should be passed through a washer. 
Some chemical agent must be employed to 
remove the phosphorus and sulphuretted 
hydrogen, as the presence of either of these in 
the acetylene would be bound to spoil the weld 
in some degree. There are on the market at 
the present time a number of fancy-named 
purifying materials, which will give satisfactory 
results. The best known and most satisfactory 
are the following :— 

Heratol—which is chromic acid absorbed in 
kieselguhr. This purifying material is stated 
by the chief users of acetylene to be the most 
complete purifier, removing phosphorus and 
sulphur most rapidly and thoroughly, and act- 
ing perfectly until its chromic acid is practi- 
cally used up. | 

Frankoline.—This is cuprous chloride in 
solution in strong hydrochloric acid mixed 
with ferric chloride and absorbed in kieselguhr. 
This purifying material is perfect as regards 
the extraction of phosphorus, but it does not 
wholly extract sulphur. 

Acogine and Puratylene.—In the first- 
named, bleaching powder is mixed with lead 
chromate and sometimes barium sulphate. In 
the second, the bleaching powder is mixed 
with calcium chloride and slaked lime. These 
two in a similar manner to frankoline, remove 
the phosphorus, but leave some of the sulphur 
behind. 

All purifying materialsfor acetylene should be 
of a solid nature. The gas, after passing from 
the purifiers should be tested periodically, to 
see whether the purifying material is spent or 
not. This is usually done by means of silver- 
nitrate test papers, and if they become dis- 
coloured in the presence of the gas it shows 
that the purifying material requires renewing. 
With low-pressure welding plants the gas after 
leaving the purifiers is passed through ordinary 
gas or steam-barrel to the various points in the 
workshop where the blow pipes are to be used. 
It is absolutely essential that, at every point 
where gas is drawn from the mains for use in 
a blow pipe, a hydraulic back-pressure valve 
should be inserted. This is to prevent, in the 
event of the blow-pipe nozzle becoming fused, 
the possibility of oxygen flowing into the acety- 
lene service ; you will see on the table a speci- 
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men of this valve as generally employed. An 
oxygen regulator has, of course, to be em- 


ployed on the oxygen bottle as is the case with 


the high-pressure system. It is very essential 
that users of the oxy-acetylene process of 
welding see that their workmen are provided 
with properly tinted glasses ; otherwise eye 
trouble is bound to ensue. 

As regards the blow-pipes employed with 
the low-pressure plant, the first to be intro- 
duced was the Fouché blow-pipe. From the 
very start this blow-pipe worked most satis- 
factorily, and although since its introduction 
some hundreds of patents relating to acetylene 
blow-pipes have been taken out, the Fouché 
still holds its own with the user. Specimens of 
this blow-pipe and various others of the low- 
pressure type are here for your inspection. 

Both the high-pressure and low-pressure 
systems have their separate fields of 
operation. In large works, where there is 
a continuous supply of work, it is un- 
doubtedly best to instal a low-pressure plant, 
as, of course, acetylene can be manufactured 
in a generator at a lower figure than that at 
which it can be bought in the compressed form. 
Where, however, portability is desired, high- 
pressure plants are usually employed; also in 
small workshops and garages where there are 
only occasional jobs to be tackled. In the 
case of marine boiler repairs zz sz¢u, the high- 
pressure system should certainly be employed. 
The work generally has to be carried out whilst 
the boats are discharging or loading, and one 
boiler is generally in use to supply the winch 
engines with steam. It is, therefore, highly 
dangerous to take an acetylene generator 
down into the stokehold. Apart from this, 
the blow-pipes generally employed in this 
class of work are large ones, and consume a 
considerable quantity of gas. Small portable 
generators, unless they: are overworked, will 
not produce the gas fast enough; if they are 
overworked, as previously pointed out, impure 
gas will be generated. With small portable 
plants, proper purification cannot be effected, 
and to use impure gas on the class of work 
which probably opens the largest field for the 
oxy-acetylene process, would be fatal, and 
should not be risked under any circumstances. 

It might not be out of place here to refer to 
the development of metal cutting by means of 
oxygen, as, to a great extent, the process is 
generally used in conjunction with the oxy- 
acetylene blow-pipe. The blow-pipe used for 
cutting metals by oxygen generally consists of 
an oxy-acetylene or oxy-coal-gas blow-pipe, 
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fitted with a central or following jet for oxygen 
only. The work that has to be cut is first of 
all heated up by means of the oxy-acetylene 
or oxy-coal gas jet, and as soon as it is raised 
to a temperature at which oxygen will ignite 
it, the separate oxygen jet is turned on, and the 
metal at once burns away rapidly. The oxygen 
supply has sufficient pressure behind it to blow 
away the oxide as it is formed, with the result 
that a clean, narrow cut can be made through 
plates up to 12 inches in thickness, and over. 
The speed at which this work can be done is 
very high, varying from 65 feet per hour for 
metal 3-inch thick to 16 feet per hour for metal 
12 inches thick; the oxygen consumed in this 
process varying from 0°75 cubic feet per 4 inch 
thickness per foot run in 4 inch plates, to 2°25 
cubic feet per 4 inch of thickness per foot-run 
in 12 inch plates. The users of the oxy- 
acetylene welding process find it most ad- 
vantageous to have oxygen cutting-blow-pipes 
in conjunction with their plants. They are 
found most useful in preparing work which 
has to be autogenously welded, more par- 
ticularly in opening out cracks. At present 
their chief use is in the breaking up of steel 
frame structures, old boilers, ship hulls, gun- 
mountings, &c. One of the chief points to 
watch, if oxy-acetylene welding is to be carried 
out successfully, is very careful preparation of 
the work. When it is desired to make a butt 
joint on plates over 3th of an inch in thickness, 
the two pieces of metal to be jointed should be 
bevelled through, and the width of the V should 
be at least as great as the thickness of the 
work. ‘The complete removal of any rust and 
scale is also a point to be watched. 

As already stated, the feeding metal used 
should, when possible, be shearings from similar 
plate to the metal worked upon, and should 
never be of greater section or diameter than 
the thickness’ of the: work. Shearings are 
rarely obtainable, consequently low carbon 
Swedish iron is generally used. When em- 
ploying the process on thin work some experi- 
ence is found necessary to get over buckling 
troubles, but an intelligent workman will soon 
discover where a tack or clamp is required in 
order to overcome these. The speed and cost 
at which work can be done depend a great 
deal on the nature of the job, the skill of the 
workman, and the prices current for calcium 
carbide and oxygen. The following table gives 
some idea of the gas consumption per foot of 
run on different gauge iron or steel, and the 
rate at which work can be carried out in a 
straight ahead job :— 
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| 
Thickness of|CODSumption of|Consumption of|Speed of work 


platein am.) Qgeeriene, | Oryeen., in foot-run of 
I 1°8 2°25 50 
I°5 2°7 3°5 an 
2 3°6 4°5 35 
2'5 | 5°4 7°75 30 
3 8-0 10°0 24 
4 | 125 157 | 8 
5'6 | 18°0 2270 ` 14 
7-8 27°0 330 | Io 
9:10 360 440 | 7 


As is to be expected for metal over # inch in 
thickness, the gas consumption per foot of run 
increases rapidly, and the speed of doing work 
falls quickly. This leads to the conclusion 
that the process is not a suitable one for con- 
structional work, where the metal used is over 
# inch in thickness—this remark, of course, 
applies more particularly to the cost question. 
There is no doubt, however, that in the con- 
struction of light plants and containers gene- 
rally the system is a good one to employ, and 
compares most favourably with older methods ; 
and even in the case of heavy work has un- 
doubtedly rendered possible some forms of 
construction that could not otherwise have been 
tackled. 

Results of tests made on welds effected by 
the oxy-acetylene process, are, up to the 
present, somewhat confusing. One well- 
known authority, Mr. H. Ruck Keene, made 
tests on 1% inch by 3 inch bars, obtaining 
wonderful figures. He found the tensile 
strength of the welded plate to be as high as 
the solid, and the elongation also practically 
the same. I have seen no other tests which 
give anything like such good results. As a 
general rule, where competent workmen are 
employed, it may be taken that the tensile 
strength of the welded joint is about 95 per 
cent. of that of the original plate for 4 inch 
plates, and that this figure falls propor- 
tionately until it reaches 80 per cent. for 1 inch 
plates. All tests I have seen show the im- 
portance of annealing. It is, of course, 
generally impossible to anneal the whole work 
operated on after it is welded, but local 
annealing by means of the blow-pipe flame 
means the difference between complete success 
and failure. 

Now, having briefly outlined the principles 
of oxy-acetylene welding, and described the 
plants employed, I propose describing to you 
some of the classes of work on which the 
system can be advantageously and economi- 
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cally employed. Take, for instance, the 
motor-car industry; already many of the 
leading firms employ the process in the manu- 
facture of their petrol tanks, thus doing away 
altogether with the use of rivets and solder, 
and this not only considerably reduces the 
weight, but makes a far better job and greatly 
decreases the chance of leakage. It should 
also be noted that the majority of branch ex- 
haust pipes from the cylinders are to-day 
acetylene welded. In the garage and repair 
shop, the process is of enormous value for 
effecting repairs to broken teeth in gear 
wheels, building up worn shaft journals, and 
particularly in effecting repairs to faulty 
cylinders and gear cases ; of course, where the 
latter jobs are tackled, a proper annealing 
plant must be employed. The welding of cast 
iron is necessarily more uncertain than is the 
case with steel or wrought iron, as the quality 
of the metal is a somewhat uncertain factor, 
and when heated to a welding temperature, it 
cannot be manipulated easily ; the employment 
of a flux is also essential. While cast-iron 
cylinders or gear cases are being repaired, 
it is important that no draught of cold air 
should play on the metal, or it will probably 
crack directly the blow-pipe flame is with- 
drawn. After the cracks are made good, the 
work should, as quickly as possible, be put 
into a muffle, heated to a cherry-red heat, and 
then left to cool either in the muffle, or in hot 
sand. Repairs to the cracked water jackets 
are comparatively simple jobs, but where 
repairs have to be effected in the cylinder 
itself, or in the valve pockets, which so often 
develop cracks, the work is more difficult. It 
is generally found impossible to weld up the 
flaws without first cutting away part of the 
outer shell, effecting the necessary repairs, then 
welding back into position the portions cut 
away. This is, of course, somewhat delicate 
work, and it is probably best for firms who have 
no skilled welders, to send the job to some 
firm making a speciality of this line, of which 
there are, to-day, quite a considerable number 
turning out excellent work. Such repairs as 
these were, of course, altogether impossible 
before the advent of the oxy-acetylene process, 
and motor-car cylinders, directly they de- 
veloped a crack in any part, were scrapped, 
except in a few cases where patching was 
possible; whereas, to-day, cylinders can be 
made as good as new at a small cost as com- 
pared with replacement. Repairs to alumi- 
nium gear cases and fittings, by this-process, 
are also possible, but skilled labour should 
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certainly be employed. Chassis frames can be 
welded up instead of rivetted, and cracks in 
them, developed by collision or any other 
cause, made good. 

This process is very extensively used in the 
large tube works throughout the country, 
mainly for making good flaws and cracks de- 
veloped in the course of manufacture, and for 
welding on flanges. It is also most service- 
able to firms specialising in the manufacture 
of refrigerating plants, where it is employed 
for welding up brine drums, and joining up the 
various lengths of pipes in the coils. For repair 
work in this line it is extremely handy: faulty 
and corroded lengths of coil can be cut out and 
replaced in very quick time. In factories turn- 
ing out steel and malleable castings, it is found 
very valuable for repairing cracks and flaws: 
The process is also extensively used in the con- 
struction of bicycle frames, forks and rims, 
steel tanks, metal casks and containers: in 
fact, so general has the process become that it 
is doubtful whether in this generally conser- 
vative country any working process has so 
quickly found favour as has the oxy-acetylene 
welding one. 

I now come to the application which is 
generally considered to open the largest 
field—the application of the process to the 
repairs of boilers and ship hulls and gear. 
It is only during the last 18 months that this 
field has been seriously tackled. 
ago when reports reached this country of the 
work that was being carried out on the Con- 
tinent, it was not appreciated that defective 
welding in this field would be very prejudicial 
to the industry, and unfortunately a good 
deal of inferior work was done. This for 
a time made classification societies very 
chary of the process, and it was only after 
demonstrations and proof that good work 
could be done provided that skilled work- 
men were employed, and that the firms under- 
taking the work had a competent engineering 
staff that they again looked upon the process 
with favour. To-day shipowners know and 
understand what the process is saving and will 
save them in the future. 

The main reasons by which this welding 
process is rendered so very valuable for ship 
repair work are the following :— 

The principal damage to boilers is caused by 
impure water and leakage; the damage by 
impure water as arule consists of corrosions 
on the water side of the boiler and furnace. If 
boilers are not kept properly clean and soft 


water used, deposits are formed on the surface 
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of the plates and form a non-conducting 
coating. The plate underneath this coating 
naturally becomes heated to a very much 
higher temperature than the clean parts, and 
is attacked by the salts contained in this 
deposit, and corrosion is formed. As a rule, 
corrosion of this nature does not extend over a 
large area, but is usually found in strips five 
or six inches wide, longitudinally on the 
furnaces just above the line of fire-bars. 
This corrosion, when discovered, is often very 
deep, and in a somewhat inaccessible position, 
and owing to this fact is seldom inspected as 
closely and as often as is desirable. Until 
recently, furnaces so corroded had to be 
scrapped, but autogenous welding permits 
the corrosion to be built up and the plate 
to be brought to its original thickness and 
nature, provided that great care is taken 
that all scale 1s removed before the addition 
of new metal is attempted, and the work re- 
peatedly annealed after the building up is 
finished. 

Carrying out welding work on this part of a 
boiler is somewhat trying to the workmen, as | 
the space is very confined, owing to the ad- 
jacency of the shell plate or adjoining furnace ; 
of course it is necessary to remove tubes and 
stays in the neighbourhood of the corrosion in 
order to give the men employed as much 
facility as possible. When employed on 
this class of work on the water side of a 
furnace, it will be found that a man cannot 
work more than twenty minutes at a spell, and 
under no circumstances should he be alone. 

Similar corrosion caused by impure water 
will also be found on the shell plates in the 
neighbourhood, where the front and back plates 
are rivetted to the shell. 

Corrosion caused by leakage is generally to 
be found on the tube plates, in the combustion 
chambers, at any of the seams, especially in 
the lower part of the shell, and in the neigh- 
bourhood of mau and mud holes. This corro- 
sion is quite simple to repair, except in cases 
where it is on the water side of the tube 
plates. 

Internal corrosion in furnaces caused by the 
action of sulphurous coal, is quite simple to 
repair, as in this case there is plenty of room 
to work in. 

It may be said that cracks are to be found 
in all furnaces after they have been in use a few 
years, in both the corrugated and plain types, 
more especially in those where forced draught 
is employed. 

Cracks in the furnace flanges are quite 
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simple to repair, provided some rivets on both 
sides of the crack are withdrawn. It is often 
found that there are a number of adjacent 
cracks on the flanges, all extending from the 
outer edge to the rivet holes, and between the 
rivet holes, and, consequently, when the rivets 
are withdrawn, a piece of the flange drops 
away. The welding in of a piece of new metal 
in place of this, is an operation often under- 
taken. Cracks in the body of a furnace are 
more difficult to repair, especially in the case of 
circumferential cracks through the depth of the 
ribs in ribbed furnaces, mainly owing to the 
thickness of the metal. After welding up these 
cracks from the interior of the furnace, the 
welded part should be thoroughly flooded over 
with new metal, and annealed from the water 
side. 

Cracks are found to be fairly numerous on 
the line of firebars, and where these cracks are 
in numbers adjacent, itis best by far to cut 
out, with the cutting blow-pipe, the whole of 
the affected area, and weld a new piece of 
plate into its place. These defects have, in 
the past, always been got over by patching or 
screwed studs, but such repairs are usually a 
source of leakage. Of course, in any rivetted 
seam where there is.a working strain, leakage 
starts, and is got over temporarily by means 
of caulking. Continued caulking, however, 
gradually wears away the metal of the plate. 
The building up of such wasted landings is 
probably the simplest class of work one is 
called upon to tackle on a marine boiler by 
this process. a 

It can be seen from the above few classes of 
work mentioned that, provided boilers are 
systematically overhauled, and small defects 
immediately repaired, their lives are length- 
ened; eventually, however, furnaces. become 
generally worn out and must be replaced ; the 
welding and oxygen .cutting processes have, in 
boats where old types of furnaces are used, 
greatly facilitated this work. Except with 
the latest pattern it is impossible to withdraw 
the furnace from the boiler without cutting it 
up and then withdrawing the several portions. 
When this has been done it is impossible to 
insert a new furnace of a similar pattern to the 
one withdrawn, except in sections, which is 
unsatisfactory ; to-day, however, the old fur- 
nace can be quickly cut out by means of an 
oxygen cutter, the new furnace inserted in 
sections and welded up. This makes a far 
more satisfactory job than rivetting up the 
sections. Rivetted seams exposed to fire are 
to be avoided. 
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Possible repairs to the hulls of vessels are 
not nearly so numerous as those to boilers. 
Corrosion on the hull plates is possible, but 
to attempt to repair fractures is useless ; there 
are, occasionally, cases where the building up 
of the wasted edges of caulked joints can be 
undertaken. 

` Fractured stems and stern-posts can readily 
be repaired. Of course large blow-pipes must 
be employed, and the work pre-heated as much 
as possible before the welding is started. 

From the foregoing remarks, especially those 
with regard to furnace repairs, you will appre- 
ciate that very often repairs such as can now 
be carried out by this process may prolong the 
life of a boiler for a few years. This is, of 
course, an enormous consideration in any case, 
but more especially in the case of vessels where 
the hull has only a few more years’ life, and 
would not warrant the expenditure required for 
new boilers. 


At the close of the paper, a plate of iron, § inch 
thick, was cut through by the oxy-acetylene cutting 
blow-pipe to a length of one foot. The welding 
effect was also demonstrated by filling in a crack along 
about two inches of its length with metal melted by 
the same blow-pipe flame. 


DISCUSSION. 


The CHAIRMAN said the process was one of very 
great industrial importance, and one of extreme 
beauty; and no doubt many of those present had 
seen it in operation in works, and some had employed 
it. Two or three years ago a very awkward piece of 
welding wbich he wanted done was carried out by 
the process, at the British Oxygen Company’s works 
at Westminster, with the greatest possible. satisfac- 
tion. There was a long joint between two pipes, 
one a 4-inch and the other a 12-inch pipe, ł-inch 
thick, one tangential to the other. It was done with 
very great perfection. He had not seen big things 
done by it, such as ships’ frames, but at the other 
extreme, that of thinness, such as motor-car bonnets, 
it was very instructive to see the man with a minute 
blow- pipe going over the adjacent edges and leaving 
a surface which was remarkably perfect. He had been 
surprised to hear of the welding of boiler-plates for 
marine boilers being carried out by the process. That 
showed there was great confidence in the process. 
For a motor-car to break down in Piccadilly was a 
serious matter, but it could not be compared to the 
catastrophe that would occur on board ship from 
the breaking down of a boiler joint ; the blowing out. 
of one of those joints would have results incom- 
parably more disastrous. He would very much like 
to see the bigger kind of work carried out. He had 
seen work done by the ‘‘ Thermit’’ process, a process 
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he had himself described in that room some years 
ago,and he thought that it would have. advantages 
over the present one for big work, though he did 
not pretend to be able to judge as to the relative 
cost. He had, at present, a job on hand, and he 
would like to take the opportunity of being instructed 
as to whether he could safely have it done by this 
process. He wanted fastened, by some process, a 
bell-shaped casting, three inches in diameter, on to 
the end of a three-inch steel tube one-sixteenth inch 
thick ; and the material had got to be heated up 
afterwards to a temperature above that of melted zinc, 
and to be kept at an internal pressure of 18 atmo- 
spheres, Ifthe joint between the'steel tube and the 
cast-iron bell, which bell might well be of malleable 
cast-iron, was as strong as the rest of the steel of 
the tube, the strength would be superabundant. 
Would a change from the thin continuous steel tube 
to that junction with another class of metal be 
sufficiently gradual and the metal sufficiently homo- 
genous? It could be annealed to any extent. 
asked the question because he did not know to 
what extent the process could be trusted for such 
a purpose. His intention had been to cut a fine 


thread and screw one into the other and then braze it. . 


The brass would not be of much account at that 
temperature, but. the screw thread would make it 
hold. If, however, it could be done by the present 
process, it would be simpler. 


The Hon. R. C. PARSONS, said he had had 
very little experience of oxy-acetylene welding, except 
in regard to wheels for vehicles, and they were not 
very successful, which he thought was due to the 
sudden vibrations transmitted through the parts of 
those wheels, especially the rims. They were 
annealed as far as possible, but there appeared 
to be local strains, which eventually produced 
cracks, and the work did not last long. The 
present process was, as the experiment showed, 
especially suited for cutting plates. It seemed to be 
a very valuable process for filling up cracks in 
boilers, and he asked whether it had been able to 
stand the effects of corrosion. To do the work 
so as to withstand the pressure of steam in a 
boiler, he agreed with the author, required very 


great care. The welding together of the 
parts of a new boiler was a matter which 
evidently needed further investigation. It was 


very useful for repairing the part of a boiler in com- 
pression. The flue of a boiler was always in com- 
pression, and that was the part of a boiler which 
suffered from corrosion; and a process ‘of this kind 
was eminently suited for reinforcing the plates. 
It was different from reinforcing a plate which 
was under tensile strain, as there was a danger if 
the plate was made brittle, and it would not stand 
the pressures. | 


Mr. LEON GASTER said that he was much 
interésted in the question of the transport of petrol. 
In this case it was very essential to secure perfectly 
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tight iron-barrels, which would stand transport by 
rail, and also considerable differences of temperature, 
so that the oil might be shipped abroad without the- 
danger of the gradual development of a leak. He 
understood that the oxy-acetylene process had given 
very successful results in this direction. There was, 
however, another question on which he would like- 
information. Was it possible to produce a per- 
fectly satisfactory and uniform deposit of tin on 
the interior of a barrel which had been pre-- 
viously welded by this process? He fully 
agreed with what the author had said regarding 
the importance of employing men who had been 
properly trained to do welding of this nature: any 
defect in the work might lead to serious consequences. 
He thought that the process would develop rapidly in 
this country. He would like to call attention to the 
possible danger of injury to the eyes occasioned by 
working at this process, and watching it at close 
quarters, without protecting the eyes by suitable: 
glasses. He noticed that the author had not worn 
any. In welding iron an exceptional amount of 
ultra-violet light was often developed, and radia- 
tion of this kind was believed to be injurious to 
eyesight, unless proper precautions were taken. A. 
Medical Congress was shortly to be held in Brussels, 
where he understood that this point would receive 
special attention. The experiments performed by the- 
author had been very interesting. He had recently 
visited a factory in which petrol vapour was much 
used, and it was absolutely essential to prevent any 
possibility of leakage at joints in the pipes. In this. 
case the tanks and boilers had previously been: 
electrically welded, but by the use of a portable oxy- 
acetylene apparatus the pipes were welded, and any 
risk of leakage completely eliminated. This was- 
typical of many applications for the process, which 
was already widely used on the Continent. He would 
like to congratulate Mr. Smith on his paper. The- 
subject was a most important one, and he had 
evidently got information at first hand. 


Mr. K. S. MURRAY said his interest in the- 
alliance between oxygen and acetylene was on 
the side of the oxygen, and he welcomed the- 
present process as a most valuable outlet for oxygen 
for an important industry. The oxygen cutter and 
the oxy-acetylene welder, he considered, were indis-- 
pensably associated, more especially in boiler work. 
Large sections could be cut away from boilers by 
means of the oxygen cutter, the face trimmed 
up, and a fresh piece inserted and welded up. He- 
recently heard of an amusing case where a work- 
man had been repairing a big crack in a boiler 
furnace, and had been hard at it for some time. He 
had just put the finishing touches to the weld, and. 
was about to go out for a “breather,” when all at 
once the welding blow-pipe acted as a cutter, and cut 
up the workzwhich he had been engaged on. On 
investigation it was found that a man had leaned 
with his foot against the pipe, with the result. 
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“Stated. He was very much indebted to the author for 
his paper. 


Mr. F. HODDLE thanked the author for his paper, 
but could not understand why he said he could not 
obtain more than 18 feet of gas satisfactorily per 
hour from the acetylene generator. Surely it should 
have been 80 feet, as he had himself worked with 50 
feet. 


Mr. C. W. DARLEY asked how long a cylinder 
stored with acetylene, and one stored with oxygen, 
could be carried in a safe condition? If it could be 
safely carried, on board ship for instance, he saw many 
uses to which the process might be put. Before so much 
was known about it, it would be remembered that there 
' was a very disasirons explosion in Canada and loss of 
life on Lake Ontario. Perhaps the process would 
be useful in war, where a turret which was damaged 
by the enemy’s shot could be cut away. 


Mr. R. H. READ said he had hoped to hear 
more of the process as applied to cast iron. There 
was great ease in treating plates which were free, 
but was there no trouble in welding the cracks of a 
boiler flue, or structural work on which the parts 
were rigidly connected? Was there no trouble from 
subsequent contraction and expansion? The great 
local heat applied surely made that spot weaker than 
the rest of the metal ; and when it cooled one would 
think there must be a strain induced. He had hoped 
to hear more of the application of the process to 
cast-iron, in connection with which there seemed 
to be a good deal of non-success. His firm imported a 
good quantity of machinery, and when parts came 
over broken they were very successsful in fusing the 
parts together by the ordinary foundry process. Some 
things they had done in this way which had been 
unsuccessfully attempted by the process now being 
described. It was not his wish to disparage this 
process, but he thought its limitations ‘should be 
known. 


Mr. W. A, MERRICK asked whether, in » welding 
malleable cast-iron to a steel tube, say a nozzle, any 
alteration took place in the malleable iron casting ? 
The latter was dead-hard when produced; it was 
annealed with ore which made it soft, and it took 
about ten days to anneal. He had been told that 
malleable iron could not be melted up again after- 
wards. By this process did one destroy the nature of 
the malleable iron around the parts which became 
hot? 


= Mr. C. I. DAVIDSON asked what was the attitude 
of the Board of Trade with regard to such repairs, 
and would they allow Mie original pressure to remain 
for the boiler ? 


Mr. A. I. GRAHAM asked whether Lloyds, the 
Board of Trade, and the Admiralty had sanctioned 
repairs of the size depicted on the screen, and 
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: whether repairs of that magnitude had been carried 
‘out in ships actually on service ? 
frame was fractured he did not think that by the oxy- 


When the rudder 


acetylene process a repair could be got as good as the 
original frame. With the ‘‘ Thermit ” process there 
was a reinforcing collar,which must essentially increase 


- the strength of the weld, and the piece was thus 


stronger than the original section. His own experience 


- was that in cast iron the welds done by the process 


did not last—that they held only temporarily. He 
agreed as to the necessity of having trained 
welders; he had had men come down to demon- 
strate the process who did not know what it 
could do. If the promoters of the process really 
wanted success they must send out only trained men. 


The CHAIRMAN said that, as he tried to demon- 
strate during the process, by projecting an image on 
to the screen-by a lens, the jet looked like melted 
silver. It was bright pearly metal, and did not look 
like iron in the crucible. 


Mr. SMITH, in reply, said that up to the present 
there had been only a few attempts made to repair 
stem and stern posts in this country, and the firms 
which undertook that work kept the question of cost 
much to themselves. The same remark applied to the 
‘‘Thermit”? system. He would not care to undertake 
Mr. Boys’ piece of work by the process; he thought 
the Chairman’s own suggestion was the best.. He did 
not think the time had yet come when the process 


-could be used in the construction of large boilers, to 


do away with rivets, though he had heard rumours 
that even that had been done in Germany. He had 
never attempted to tin anything after the process, but 
as it brought about no alteration in composition, he 
did not see why it should not be possible. He so 
strongly agreed as to the necessity of wearing goggles 
at the work that their men were compelled to wear 
them: ,there. must be ultra-violet rays present; 
though in the three or four years he had been con- 


' nected with the work, he had not known of any 


injury to the- eyes.. Schools: for training men for 
the work might be good, but he relied most 
upon actual experience: the oral instruction 
could be communicated in a very short time. 
Such schools would probably not be an unmixed 
blessing, for a little knowledge was noto- 


-riously a dangerous thing. In regard to Mr. 


Hoddle’s question, what he said was that no one 
single compartment of the generator should be giving 
off more than 18 feet of gas per hour. There was no 


- reason why the dissolved gas should not be kept for 


ever, but it was best to keep it in a cool place; 
there was no change in the gas. He had seen gun- 


‘cotton put inside thé cylinder and exploded and yet 


nothing further had happened. In the cylinder the 
pressure rose rapidly over a certain range of tempera- 
ture. The acetone would absorb twenty-five times 
its own volume at 15°C., but with the temperature 
rising that figure fell somewhat, and between 15° 
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and 45°, if the cylinder was charged with 10 atmo- 
spheres at 15°, and the temperature was raised to 
45°, the pressure would be. 20 atmospheres. He 
did not think the process was very applicable to heavy 
cast-iron work, but it was of enormous advantage for 
small work where much machinery work had already 
been put in. Flux was essential when using cast- 
iron, and ordinary borax answered very well; but a 
mixture of half and half of carbonate and bi- 
carbonate of soda answered excellently ; and instead 
of the ordinary plain cast-iron rod, he advocated 
the use of the ferro-silicon rod. He agreed that a 
repair might be only temporary, and there was 
much of that in motor-car repairing, but it was 
mostly due to bad workmanship in the first instance, 
such as the motor cylinder not having been lined 
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BIRTHPLACE OF THE ROYAL SOCIETY 
OF ARTS. 

The exact position of the house where the 
meeting was held to consider the foundation of 
a Society for the Encouragement of Arts, 
Manufactures and Commerce, has always 
been a matter of doubt. It was known to have 
been Rawthmell’s Coffee-house in Henrietta- 
street, Covent-garden ; but the precise position 
in Henrietta-street of the house has never 
been accurately ascertained. 

At the request of the Secretary of the Society, 
Mr. G. Laurence Gomme, the Clerk of the 
London County Council, very kindly caused an 
enquiry to be made among the records of the 
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properly on the bed. Moreover, after repair the users 
did not take any more care than formerly. To 
speak of the attitude of the classification societies 
on the matter was getting on delicate ground, and he 
agreed they viewed the process with suspicion. But 
they permitted the welding of cracks in furnace 
flanges. Experiments were being carried out by 
classification societies, and the results would do much 
to determine its future use. The 95 per cent. of 
strength which he mentioned was for thin plates, as 
he said in the paper; when the plates reached an 
inch in thickness that was probably reduced to 80 
per cent. It was not often one had the chance of 
cutting a piece out of the middle of a very thick job, 
say 9 inches by 6 inches, and testing it, so he could 
not say what would be the strength in such a case ; 
but a reinforcing collar could be put on, and the 
job could be more or less guaranteed. 


On the motion of the CHAIRMAN, a vote of thanks 
was unanimously accorded to Mr. H. S. Smith, and 
the meeting terminated. 


Council, and by means of. the old sewer 
rate books, he has identified the house as 
the fourth on the north side of the street, at 
the western, or Bedford-street, end. 

After getting this information, the Secretary 
applied to the Duke of Bedford’s office, and 
he has to express his thanks for the trouble 
which Mr. Rowland E. Prothero, M.V.O., Mr. 
Alfred R. O. Stutfieid, and Mr. James W. 
Marchant, have all of them taken in hunting 
up detailed particulars about the history of the 
old house. It appears that in March, 1729, a 
building lease was granted by the then Duke 
of Bedford to ‘‘ John Rawthmell, of the Parish 
of St. Paul, Covent Garden, in the County of 
Middlesex, Coffeeman,” of a house on the north 
side of Henrietta-street, the third (or the fourth 
counting the corner house which is reckoned 
in Bedford-street), from the western end of the 
street. The lease was for 61 years from Lady 
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Day, 1729, and the rent was £12 a year. On 
the expiration of that lease, leases for varying 
periods, mostly for 21 years each, were granted 
up to 1880. In that year the whole block of 
houses on the north side of Henrietta-street, 
except the westernmost one at the corner of 
Bedford-street, was pulled down in connection 
with alocal improvement scheme. The original 
houses had abutted directly on the churchyard 
of St. Paul’s, Covent-garden, with the result 
that the drainage of the churchyard passed 
into the basements, and the whole block was 
in a somewhat insanitary condition. 

The new houses constructed on the site do 
not coincide with the old buildings. The space 
to the west of the site of the old coffee-house 
is now occupied by Macready House, the 
ground floor being in the occupation of Zhe 
Family Herald newspaper. The actual site 
of Rawthmell’s Coffee-house is now occupied 
by No. 25, the ground floor of which is in the 
occupation of Messrs. Stuart and Company, 
seed merchants, the present house extending 
some six feet further east than the old one. 
This is clearly shown in the accompanying map. 
The upper part of No. 25 forms part of St. 
Peter’s Hospital. The block of buildings was 
erected for the hospital, the ground floors 
being let off as shops. It will therefore be 
seen that the site of the old coffee-house has 
been identified with perfect certainty. Before 
1743 the original John Rawthmell must have 
died, as in that year the house was in the 
occupation of Sarah Rawthmell, widow. l 

The Coffee-house was one of the favourite 
resorts of the well-known Dr. Richard Mead, 
and amongst the distinguished frequenters of 
the place were many Fellows of the Royal 
Society. Daniel Wray, F.R.S., addressed an 
amusing poem to his friend Mr. Wollaston, of 
Charterhouse-square (1738), in which he refers 
to his literary and scientific friends and 
specially mentions Rawthmell’s. John Nichols, 
who published extracts from this poem in his 
Literary Illustrations (vol. i, 1817, p. 31) 
specially notes that there exists a very scarce 
satirical portrait of Rawthmell ‘‘in the 
character of Pan, by Vertue, engraved at the 
expense of some of the members of the Royal 
Society who frequented the Coffee-house.”’ 

- There are indications of three systems of 
numbering in Henrietta-street. From 1784 
we find the present numbering in force. The 
London directories for 1778 and 1782 show that 
at that time the street was numbered starting 
from the east end of the north side of the street, 
and counting the two houses at the corners of 
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Bedford-street as in the latter street. The 
London Directory for 1778 also gives evidence 
of a still earlier system of numbering,. which 
commenced at the west end of the north side 
of the street (still counting the corner house as 
in Bedford-street). 

The meeting above alluded to was held 
on March 22nd, 1754, when there were 
present Viscount Folkestone, Lord Romney, 
Rev. Dr Hales, Mr. Goodchild, Mr. 
Lawrence, Mr. Messiter, Mr. Short, Mr. 
Shipley, Mr. Crisp, Mr. Baker, and Mr. 
Brander. Mr. Shipley appears to have acted 
as Secretary. The meeting considered certain 
proposals for the offer of prizes, and adjourned 
till March 29th, when a second meeting was 
held, also at Rawthmell’s Coffee-house. The 
third meeting was on the 17th of July in Crane- 
court, Fleet-street. 


DISAPPEARING LONDON. 


A well-known and historic thoroughfare in West- 
minster is about to be swallowed up by the re- 
constructions consequent on the approaching extension 
of the buildings—Government offices—towards St. 
James’s-park. Delahay-street extends from Great 
George-street northward to the chief entrance of the 
India Office in Charles-street, and in a few weeks’ 
time the houses therein will be pulled down to admit 
of the completion of the big block which at present 
houses the Local Government Board and the Edu- 
cation Office. The southefn part of the street was 
formerly called Duke-street, and was thrown into 
Delahay-street within living memory. Ina house in 
Duke-street, facing Charles-street, lived Matthew 
Prior. Bishop Stillingfleet, author of the ‘‘ Origines 
Britannicze,’’ died there in 1699 ; Archbishop Hutton 
and Dr. Arnold, the musical composer, also lived 
in Duke-street, the latter in 1802. With the 
demolition of Delahay-street has vanished the last 
remembrance of ‘“‘ Blue Boar-yard,’’ which till a few 
weeks ago survived in what was not so very long ago 
the western extremity of the yard. A gateway gave ac- 
cess to it from Delahay-street, and above was inscribed 
the name, ‘‘ Blue Boar-yard.’’? Before the houses to 
the east were pulled down a few years ago to make 
room for the new public offices, the yard was a con- 
tinuous thoroughfare running into King-street, and 
at the north-east corner stood, about the middle of 
last century, an old house with a bow window, where 
Mrs. Cromwell, the mother of the Protector, lived at 
one time. On the eve of the battle of Dunbar Oliver 
is said to have sent a letter to his mother addressed 
to her at this house. But probably the most interest- 
ing relic of Duke or Delahay-street is that short flight 
of steps leading down into St. James’s-park from 
Chapel-place, where Royal Commissions have sat of 
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- late years. It was in Duke-street that Judge Jeffreys, 
of evil memory, lived when he was Chancellor. In 
the north wing.of this house Jeffreys occasionally 
. heard cases when it was inconvenient to him 
to go to Westminster or Lincoln’s-inn. This 
wing was eventually pulled down, and a chapel, 
of which Dr. Pettingale, the antiquary, was at one 

time the incumbent, erected on the site. This gave 
the name Chapel-place, still in existence. The other 
' portion of Jeffreys’ house shared the fate of the north 
‘ wing. But while the Chancellor dwelt there he ob- 
- tained permission from James II. to build a short 
- flight of steps into the park for his private use, and 
these steps may still be seen, though the iron gates 
at the top and bottom have been locked for many 
years. No doubt they will be removed to admit of 
- the line of park frontage of the new offices being 
made symmetrical with that of the India Office. 


DEPOSITS OF LITHOGRAPHIC 
STONES. 


Extensive “deposits of lithographic ‘stones ‘have 
recently been found in Thessaly, and Professor C. 
Mitzopoulo, of the National University of Greece, 
` a director of the Polytechnic School of Athens, and 
Dr. A. Tsoukala, visited the region of the*deposits, 
and made a careful survey of the extent and quality 
of the material. The deposits are situated in an 
open valley, some three or four miles from the railway 
station of Pharsalos in Thessaly. The surrounding hills 
are limestone, and near the centre of these, abundant 
springs form a river, which might be utilised to 
- furnish power for moving the stone. A military 
road passes near the beds and leads to Pharsalos. 
The area containing the lithographic stones com- 
` prises nearly 5,000 acres. Although more or less 


covered with limestone, the strata of lithographic ` 


stones are -visible -from-afar in -many.-places, and 
it was found that the beds extend under the lime- 
stone formation with a varying direction and inclina- 
tion. The lithographic stone seen on the surface by 
_ the experts, who made the examination, is estimated 
at over 35,000.000 cubic feet, while the depth and 
_ possible extent under the limestone have hardly been 
determined. At one point, where a stone pit was 
_ opened, the thickness of the layers of lithographic 
stone was twenty feet. The thickness of the flags, 
according to the American Consul at Athens, is from 
one-half to one and a half inches, occasionally reach- 
ing two inches, each flag being separated from the 
other by a small layer of red clay. The stone is for 
the most part of the grey pearl variety, fully equal, it 
is said, to the supply now derived from the Sohlen- 
hofen beds in Germany. The exception to the-above 
is a certain small percentage of white stones, worth 
fully twice as much as the grey pearl stones. The 
size of the flags is enormous, some of them showing 
surfaces of thirteen to sixteen square feet, while 
stones of three to six square feet, without the 
slightest defect, are very common. Taking the 
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prevailing prices for the German lithographic stones: 
of first and second grades as a basis, and allowing: 
no more than the 35,000,000 cubic feet actually seen, 
the experts estimate a value of at least 433,000,000: 
in the beds. This does not include the rarer white 
specimens, the quantity of which has not been deter- 
mined. Estimates made by the experts as to the 
cost of quarrying the stone, give £5 16s. as the 
average per cubic metre delivered on the’ quay at 
Volo, while the average selling price, allowing equal 
quantities of first and second grade stones to be the 
output, might be estimated at £33 per cubic metre, 
the prices at the quarries at Sohlenhofen being taken, 
as the basis for computation. 


DISCOVERIES IN NORTH ARABIA. 
THE CAIRO-QUETTA RAILWAY: PROJECT. 
The gradual exploration of Arabia is revealing 
some interesting historical facts. Mr. Douglas 
Carruthers, the last traveller in those parts, mentions 
that while in North-West Arabia, at a point some 55. 


- miles E.N.E. of the oasis of Maan, he came across a. 


well on the line of the ancient trade route between 
Egypt and Basra, with the ruins of a large khan or 
Caravanserai adjoining the well, proving that the 
region though ‘now far away in a sterile desert, was 
at one time both inhabited and frequented by tra- 
vellers. With the decay of Babylonia and the 


. dessication of Northern Arabia the trade routes 


gradually fell into disuse. Even the great trade 
centre of Petra is now deserted, and Gerra, the 


terminus of the Persian Gulf, is nothing but a name, 


its locality being quite uncertain. As the route in 
question practically coincides (though undesignedly) 
with the route of the projected railway from Cairo to- 
Quetta, the North Arabian section of which would 
run from the peninsula of Sinai and Basra, it is 
interesting to observe that this discovery by Mr.. 
Carruthers supplies another link in the chain. We 
have now an almost complete series of wells across. 
the middle part of the route from Petra to Jauf, and 
Mr. Carruthers furnishes the names and distances of 
these stages and halting places in his paper. He 
remarks that of the section from Jauf to the head of 
the Persian Gulf nothing is known, but that on the 
old maps in the atlas of Ptolemaeus names are to be- 
found at regular intervals, as if indicating the stop- 
ping places on a caravan route. It may be remarked,. 
however, that native itineraries of this part of the 
North-East Arabian route do exist, and that one 
dating only a few years back is in possession of the- 
author of the project for the Cairo to Quetta railway. 
The itinerary was supplied by some Arab merchants, 
and was obtained through the instrumentality of our 
Resident in the Persian Gulf. | 

Regarding the proposed railway, Mr. Carruthers. 
remarks that no greater hindrances exist than those 
already overcome by the builders of the Hejaz railway,. 
while, as a whole, the type of country would be 
easier than that crossed by the Mecca line, and the 


February 28, 1910. 


physical difficulties less severe. As to objections 
that the Bedouins would prove hostile to the con- 
struction of the railway, he thinks these unfounded. 
On the Hejaz railway this hostility does exist, it is 
true, but here it is partly due to weak government 
and partly to the fact that the railway has deprived 
the Bedouins of the blackmail which they have levied 
from time immemorial on the pilgrim caravans, in 
return for a safe conduct through their territory. 
Moreover, the trouble usually occurs on the edge 
or frontier of the Holy Provinces and not in the 
deserts further north. Mr. Carruthers believes if the 
Port Said to Basra line were built, the Bedouins who 
inhabit the region through which the line would pass 
need not be interfered with in any way, and thus 
would not lose their independence. The Bedouins 
are not unreasoning barbarians, but are quick to 
recognise a powerful and just administration. 


HOME INDUSTRIES. 


The Eight Hours Act.—At the time when this Act 
was before Parliament the gravity of the issues 
involved, and the doubtful wisdom of the proposed 
legislation, were frequently indicated in these Notes, 
and since the Act has been in operation the possi- 
bility of national loss consequent upon it has been 
demonstrated. It cannot be said that Parliament 
assented to the Act without ample warning. The 
Departmental Committee appointed by the late 
Home Secretary to inquire into the probable economic 
effect of a limit of eight hours to the working-day of 
coal-miners predicted that the proposed legislation 
would increase the price of coal, and the Home 
Secretary admitted in the House of Commons that 
this might very well be the case. Nor was the 
sentimental plea in favour of the change stronger 
than the economic. It is natural to say that eight 
hours labour underground is enough for any man, 
but in the first place a very large proportion of the 
miners of England, and all of those in Scotland, were 
actually working an eight hour day (some of them 
tess), and in the next the Committee found that ‘* the 
health and physique. of coal-miners at the present 
time compares favourably with that of any other class 
of workpeople, and while we have found in the dis- 
tricts in which the longest hours are worked that the 
same standard is not maintained, we believe that a 
legal limitation of hours underground to eight per day 
cannot be expected to produce any marked change.”’ 
Nor can it be said that the bulk of the miners them- 
selves wanted the Act. It was hotly opposed in 
Northumberland and Durham; it was not asked for 
in Scotland; the ostensible reason for it was the 
alleged need for reliefas to overworking in Lancashire 
and Wales. But everywhere in England and Wales 
it has produced unrest, threatening the most serious 
developments. In Northumberland, the ballot of 
miners, just. taken, has-given a- majority against ‘the 
agreement made by the representatives of the men 
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with the associated coalowners for the working of the 
pits under the Act, although, fortunately, the two- 
thirds majority required to bring about a strike, was 
not obtained. ‘The Durham miners are at one with 
those of Northumberland, whilst in’. Wales, which was 
supposed to be specially benefited by the Act, it has 
led to the termination of a working agreement between 
the miners and coalowners, and to a dispute which, if 
it is not settled by the end ofnext month, will lead to 
a strike supported by the authority and finance of the 
Miners’ Federation of Great Britain. So far as the 
miners are concerned, the Act has worked mischief all 
round and, unhappily, it does not end with the in- 
dustry primarily concerned. | 


lis Effect upon Industries.—The prediction that 
the Act would increase the price of coal, whilst re- 
ducing production, has been verified, and the increased 
cost of coal seriously injures some of our greatest in- 
dustries. In the iron trade, it is already helping to 
put up the price of both raw and finished iron and 
steel, and so checks the revival in demand. It is the 
same with shipping. It is increasing the cost of 
operating steamers, and so threatens to sweep away 
any profits shipowners might have hoped to make 
from better freights. Already shipowners are trying 
to divert their tonnage so that it shall not be in the 
British Channel at the end of March, when a strike is. 
feared in the South Wales colliery district. And the 
effect upon the export trade threatens to be disastrous. 
The Act is a Godsend to our German competitors. The 
Navigazione Générale Italiana, which: for a genera- 
tion and more has bought immense quantities of 
Welsh coal annually has gone to the United States ; 


' the Italian railways have also gone there and to 


Westphalia; upwards of fifty steamers have been 
chartered to land German coal at Rotterdam for the 
Adriatic and the Baltic, ports hitherto supplied with 
British coal, and other charters are being negotiated 
for Port. Said, the River Plate, and other South 
American ports. The coal exports for January, far 
from showing a normal increase, show a reduction of 
46,000 tons. The export of German coal has enor- 
mously expanded, These are most serious facts, and 
many. signs point to the probability of a general 
strike before the spring is over. The repeal of the 
Act is beginning to be urged in influential quarters, 
and there is much to be said in favour of it. Un- 
fortunately the political situation is so abnormal that 
it is very improbable that the Government will be in a 
position to give its attention to the question this 
Session, and before another opens irreparable injury 
to the coal industry, and great loss to other industries, 
may have been worked. 


The Cotton Industry.—There are few signs of 
improvement in the Lancashire cotton industry. 
Shipments in January were larger than in the corre- 
sponding month of last year, and a few more looms- 
are getting to work in some weaving centres, but the - 
home trade remains quiet. The supply of the raw 
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material from America and Egypt must be short, and 
prices consequently on a very high basis, but when- 
ever a rapid rise takes place in the price of cotton the 
consuming markets are slow tojfollow. The holders 
of goods try to sell out their stocks before ordering 
new supplies at the !greatly enhanced prices, so that 
whilst cotton has advanced so much in price the 
buying has been slack. It looks as if short time will 
be continued for a considerable period. At the meet- 
ing of the shareholders of the Manchester Ship Canal 
Company a few days ago, the Chairman (Mr. Bythell) 
gave some interesting figures as to the world’s pro- 
duction of cotton and its requirements. The immense 
expansion of the area under cotton cultivation in the 
United States during the last forty years is not 
generally recognised. In 1874-5 there was a crop of 
3,833,000 bales, and the average price of the standard 
quality of middling American at Liverpool was 7°67d. 
Ten years later the season’s crop was 5,069,000 bales, 
and the price 5°76d., an increase in production of 
47°9 per cent., and a decrease in price of 24:9 per 
cent. Ten years later again the crop was 9,893,000 
bales, and the price had fallen to 3:41d., an increase 
in production of 74°5 per cent., with the price 40°8 
per cent. lower. Production had then apparently for 
the time being overtaken the consuming power. In 
1904-5 the season’s crop was 13,557,000 bales, and 
the price 4:93d. As compared with 1894-5 there 
had been an increase of 37.03 in production, but the 
price was 44°6 per cent. higher. The great increase 


in the world’s spindles is shown in the following | 


figures :—1870, 58 millions; 1881, 75 millions; 1885, 
81 millions; 1895, 94 millions; 1905, 113 millions ; 
1909, 129 millions. This year, it is to be feared, the 
American crop will not exceed 11 million bales, and 
may well be less. It is satisfactory to learn that 
there will be efforts to plant an enormous acreage 
for the next crop, and to get forward an early one in 
the districts infested by the boll weevil. But the 
immediate outlook is anything but reassuring. 


British Cotton’ Fields.—Attention has frequently 
been directed in these Notes to the good work that 
is being done by thejBritish Cotton-Growing Associa- 
tion. Unfortunately, it has always suffered from 
inadequate capital, and its recent appeal, more espe- 
cially to Lancashire, for financial help has not yet 
been fully answered. 
meeting of the Manchester Chamber of Commerce, 
the President stated that ‘‘there is a magnificent 
field for exploit to discover a region where suitable 
cotton for 60’s and finer yarns could be successfully 
cultivated in ample quantities.” Mr. Hutton, the 
Chairman of the British Cotton-Growing Association, 
replies that such fields have already been discovered 
in Nyasaland,and Rhodesia, and the Association is 
to-day receiving shipments in commercial quantities 
from these Colonies, ranging in value from rod. to 
14d. per lb. But discovery is not the only essential 
for extending the growth of cotton. Itis absolutely 
essential, as Mr. Hutton insists, that in the early 
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stages the industry should be helped and fostered in 
every possible manner. The Government have offered 
for a period of years, £10,000 per annum, but stipulate 
that the Association shall open up a province, estab- 
lishing a ginning station in Nyasaland, as well as in 
other places. The British South African Company 
has offered to put down the sum of £5,000, if the 
Association will find a like amount, and undertake 
the management of a scheme for the development of 
cotton-growing in Rhodesia. But the Government 
offer cannot be acted upon, nor can the Company’s 
offer be accepted, unless the Association obtains the 
new capital it is asking for. Surely Lancashire will 
not withhold it ? 


Cycle and Motor Production.—This industry is a 
comparatively new one, but already it affords employ- 
ment to a large number of hands. The census of 
production shows that in 1907 the average number of 
persons employed in cycle and motor factories was 
returned as 46,800, viz., 41,752 wage earners and 
5,048 salaried persons, the total number being distri- 
buted according to age and sex as follows :—Males 
under 18, 5,793, over 18, 35,211; females under 18, 
1,582, over 18, 4,214. These figures do not include 
persons engaged in engineering works in the manu- 
facture of motors and cycles. Probably this is not a 
large number, since the great bulk of the output of 
cycles and motor vehicles is carried on in factories 
specially devoted to this branch of manufacture. 
Some motor vehicles and a small number of cycles 
are, however, manufactured by general engineering 
firms. Reckoning by numbers, about 23°7 per cent. 
of the motor vehicles ; 17°4 per cent. of the cycles ; 
and 25°2 percent. of the motor cycles made in the 
United Kingdom in 1907 were exported. The net 
output of motor and cycle factories as a whole was 
45,399,000, which represents the total amount by 
which the value of the products of the industry, taken 
as a whole, exceeded the cost of the materials used 
in their manufacture, and the work done on those 
materials by other firms for the principal firms, 


Associated Thrift, — The report of the Registrar 
of Friendly Societies just issued has some interesting 
figures relating to the phase of associated thrift repre- 
sented by Industrial and Provident (Co-operative) 
Societies. In the aggregate co-operation, in its 
various phases comprised in the report, represents a 
membership of 2,679,805, while the total assets of 
the societies enumerated reach a total of £58,315,484, 
or an addition of nearly two millions sterling during 
the year 1908. The expenditure for salaries, wages, 
and establishment charges in respect of ‘‘ productive ”’ 
departments—the societies are divided between 
wholly productive, wholly distributive, and both pro- 
ductive and distributive—of societies amounted to 
£3,459,910, and of the distributive departments to 
£5,632,084, a total exceeding nine millions sterling, 
the societies thus being direct employers of labour to 
a very considerable extent. The balance on the trade 
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of the year in 1,918 societies resulted in a. profit of 
£10,852,664, and in 211 societies in a loss amounting 
to £27,184. Of the profit the sum of £88,230 was 
applied to educational purposes. The growth in the 
numbér of small holdings and allotment societies is 
noteworthy. Hitherto the number of these societies 
has been relatively unimportant. At the close of 
1907 apparently only 19 such societies were engaged 
in providing small holdings and allotments for their 
members, while at the close of the following year this 
number had increased to 124, and of these 80 had 
adopted the special rules enabling the acquisition of 
land by means of local authorities. | 


Poultry Farming.—In the last year for which the 
official returns are available 2,185,208,200 eggs were 
imported, and this immense number was 43,000,000 
less than in 1907. It is surprising that so large a 
proportion of the egg consumption of the country 
should be dependent upon foreign supply. During 
the last twenty years there has been a remarkable 
development of what has been described as. ‘‘ utility ” 
poultry breeding. It'is only in recent years that the 
truth has been grasped by farmers and others that a 
fowl can be bred with as much certainty for tender or 
juicy flesh, or for a great number of eggs laid in a 
year as for some colour of feather, that feeding and 
egg-production are closely connected, and that syste- 
‘matic breeding, year after year, from the best layers 
only, is necessary if the best results are to be obtained. 
Lecturers under the County Council Technical Insti- 
tution Committees have done much to put poultry 
farming on the right lines, but poultry farms are still 
comparatively few in England. It may be hoped, 
however, that the Development Act will give an 
impetus to this most desirable industry. The secre- 
tary of the National Poultry Organisation Society 
anticipates much from it in different ways, as, for 
example, (I) grants to agricultural colleges for ex- 
perimental and ‘educational work; (2) the appointment 
through the County Councils of lecturers upon poultry 
rearing and of instructors, who will live for a time 
among the small holders; (3) loans for the supply of 
plant to improve methods of marketing; (4) the 
establishment of a complete system of light railways ; 
(5) the modernisation of the town market system, 
particularly in London. 


CORRESPONDENCE. 


AN IMPROVED METHOD OF 
ELECTRO-PLATING. 


Being, to my regret, unable to attend personally 
at the reading of Mr. Rosenberg’s very interesting 
paper, I venture to trouble you with a few observa- 
tions thereon. Some half-a-dozen years ago—viz., 
in 1904-5—I made some experiments in this direc- 
tion in consequence of noticing that the contact- 
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surfaces of an experimental form of dynamo (which 
had been running night and day for some weeks) were 
well “ coppered.’’ The said surfaces were of hardened 
steel, and ‘brushes’’ of flattened copper-wire, 
and, upon examination, the copper coating was 
found to be of appreciable thickness and very firmly 
adherent. I could not at first account for this until 
it occurred to me that the filings of a number of 
zinc castings in the same place in a warm and 
somewhat damp atmosphere (every exposed surface 
being constantly found covered with a fine dust 
mainly consisting of metallic zinc) might have some- 
thing to do with it. 

Direct experiment with fine . wire-brushes and 
zinc-dust proved the truth of this conjecture, and 
then, of course, from fine copper wire and zinc-dust, 
to mixtures of the powdered metals, was a natural 
transition. The results developed in a very promising 
manner, but absence, and the pressure of other 
matters interrupted the experiments, and it is only 
quite recently—and in a spasmodic way—that I have 
been able to return to them. 

Magnesium powder, as might be expected, answers 
even better than zinc, but, for some purposes, even 
iron filings may be employed as a very cheap sub- 
stitute, and in other cases, as, for instance, when 
antimony is to be deposited upon another. metal, a 
mixture of two or more of the electro-positive metals, 
containing pure finely-divided iron appears, with use, 
to give the best results. However, whilst I could not 
satisfy myself, with certainty, upon all points, Mr. 
Rosenberg has evidently attained complete success, 
and I warmly congratulate him thereon accordingly. 

I would like, nevertheless, to ask whether he does 
not find (as I appear to do) that the passing of a com- 
paratively weak voltaic current (say from a single 
Leclanché, or ordinary ‘‘dry” cell, even) from .the 
powdered metal mixture, or ‘‘Galvanit,’’ to the 
article treated during the rubbing process is of 
material benefit to the result ? 

I think that Mr. Rosenberg in so modestly claiming 
that ‘“‘‘Galvanit’ is intended solely for domestic 
purposes,” does himself less than justice, and I am 
quite sure it will have wide applications on the large 
manufacturing scale, besides rendering great service 
to decorative art. Where the surfaces to be “‘ plated ’’ 
are either ‘‘ undercut,” in deep “ intaglio,’ or in very 
high “‘ relievo,” mere rubbing, or even the applica- 
tion of a small brush-wheel (as used by jewellers and 
dentists) will never give very satisfactory coating 
But I have found (even with my 
own admittedly imperfect powders) by employing 
neither brush nor ‘‘rubber,’’ but a modification of 
the well-known ‘‘sand-blast ” process, keeping the 
metallic powders dry, but the depositing surface moist, 
that excellent results can be obtained, this method 
being especially A for ‘‘ manufacturing ”’ 
purposes. 

I am able to say, in reply to a question put by one 
of the speakers at the meeting (Mr. J. Anderson) 
that the “ plating ” of aluminium by the metal- 
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‘powder process enables soldering to be satisfactorily 
and easily accomplished. 

Further (responding to Mr. P. L. Bedford), a vul- 
canite, wax, or other non-conducting material, can be 
‘* coppered,”’ ‘* plated,” &c., by the metal-powder 
or ‘‘ Galvanit ” process, if the surface be first rendered 
<onductile by a suitable coating of, say, plumbago, 
(as in the ordinary ‘ electrutype ° method) both it, 
and the ‘“ rubber” being connected with a small 
‘battery in the way before suggested. 


W. LASCELLES-SCOTT. 


Chemical and Physical Laboratories, 
Little Ilford, Essex, 


February 7th, 1910. 


OBITUARY. 


COMMANDER THOMAS GEORGE ROCASTLE 
Finny, R.I.M.—Commander T. G. R. Finny, of 
the Royal Indian Marine, died suddenly at St. 
Leonards-on-Sea on the 20th inst. Born in Cork in 
1851, he served as a cadet in the Conway, and as 
‘commander in the White Star and P. and O. lines. 
In 1878 he joined the Royal Indian Marine, and as 
commander of the Czavevitch served in the Suakim 
campaign in 1885, receiving the Egyptian medal, the 
Suakim clasp, and the Khedive’s bronze star. He 
was port officer at Bazine, Burma, in 1887, at Akyab 
in 1888, at Bombay from 1896 to 1899, and at 
Madras from 1899 to 1903. He became a member 
of the Society in 1898. 


NOTES ON BOOKS. 


A DESCRIPTIVE SKETCH OF THE GEOLOGY AND 
ECONOMIC MINERALS OF CANADA. By G. A. 
Young ; with an Introduction by R. W. Brock, 
Director of the Geological Survey. Ottawa: 
Government Printing Bureau. 


The geological investigation of Canada practically 
began in 1843, when the geological survey of the 
Dominion was organised under Sir William Logan. 
Since then the work has been steadily continued, 
but owing to the vast field to be covered and the 
enormous difficulties of travel, especially in the more 
northerly parts, great tracts still remain unexplored. 
The extent of these unknown regions will be seen at 
a glance from the two excellent geological and mineral 
maps appended to the volume. Mr. Brock states 
that ‘‘ the amount of mineral-bearing territory still 
awaiting the prospector is prodigious, the greatest, in 
fact, that now remains anywhere on the globe.” 
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The book is intended to give a brief account of the 
general geological conditions of Canada and of the 
minerals which have during recent years assumed 
particular importance. The mining industries of 
Canada are as yet in their infancy, for, owing to her 
great natural facilities for agricultural development, 
the energies of her people were at first mainly turned 
in this direction. Already, however, there are signs 
that Canada is awaking to the importance of her 
mineral resources. In 1886 her mineral production 
did not reach 10,250,000 dollars in value; in 1908 it 
exceeded 87,000,000 dollars, and mining has now 
become one of the principal industries of the country, 
its output ranking second to that of agriculture. A 
striking feature of the book is the large number of 
photographs, which add very considerably to its 
interest. 


PITMAN’S WHERE TO Loox. London: Sir Isaac 
Pitman and Sons, Ltd. rs. net. 


The object of this work is to provide an index to 
the most familiar annual books of reference and a few 
standard works. In the first part is given a list, with 
particulars (publishers, prices, &c.) of nearly four 
hundred works; in the second part subjects are 
arranged in alphabetical order, and after them are 
given the names of the books of reference in which 
details relating thereto can be obtained. The book 
should prove especially useful to those who are not 
familiar with the usual sources of information. 


Messrs. Blackie and Sons send the following educa- 
tional works :— 


ADVANCED GERMAN COMMERCIAL CORRESPOND- 
ENCE. Compiled by Alfred Oswald. 3s. 6d. net. 


It is intended to be ‘‘a stepping-stone from the 
mere grammatical and conversational knowledge of 
German to the purely practical training which, of 
course, can only be thoroughly acquired in the office 
or business life itself.’’ 


FIRST PRINCIPLES OF FRENCH PRONUNCIATION. 
By Emile Saillens and E. R. Holme, B.A., with 
an introduction on the organs of speech by Pro- 
fessor T. T. Anderson Stuart, M.D., Ch.M., 
LL.D. 2s. 6d. net. 


In this book an attempt is made to teach the pro- 
nunciation of French to English-speaking persons by 
means of anatomy and phonetics. 


THE PEDAGOGY OF EDUCATIONAL HANDICRAFT. 
By T. W. Berry. Is. 6d. 


As Director of Education in Rhondda, South 
Wales, Mr. Berry has great facilities for judging the 
value of handicrafts in elementary education. The 
results of his experience are here embodied in an 
interesting essay. 
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GENERAL NOTES. 


AN EXPERIMENT IN AFFORESTATION.—Last year 
the Leeds Distress Committee decided to find employ- 
ment for a number of the workless by afforestation 
works in the Washburn Valley of Yorkshire. Mr. 
J. M. Mussen, Canadian Trade Comissioner at Leeds, 
was instructed to report to the Canadian Government 
upon the results of the experiment, and his con- 
clusions, as an independent observer, are valuable. 
They are not very favourable. In the season 1908-9, 
the total number of men sent to the afforestation 
works of the Distress Committee was 181. Of this 
number 34 were discharged for various reasons; 16 
left owing money for lodgings; 9 left owing money 


for boots; and only 15 worked the full 16 weeks - 


allowed by the Act. The number of trees planted 
during the season was 309,500, including oak, beech, 
sycamore, laurel, spruce, birch, common ash, and 
alder. The average number of trees allotted per 
acre was 3,684. The cost per acre, including labour, 
superintendence, plants, and material worked out at 
£13 12s. Id. per acre for the “ unemployed ” men. 
The cost per acre for the work done by the permanent 
staff during the same season was only £7 4s. 5d. The 
actual savings on the labour between the unemployed 
amen and permaneut staff, according to the official 
report, was £5 19s. per acre in favour of the latter. 
Twelve of the permanent men in Washburn last 
spring planted from 800 to 1,200 trees per man a day, 
while the unemployed, on similar land, were only 
-doing 300 to 400. 


THE PIASSAVA FIBRE INDUSTRY OF LIBERIA. 
—Piassava was discovered about 1889, at Grand 
Bassa, in Liberia, and was introduced into the com- 
mercial world in 1890. The value of this product 
was immediately appreciated in Europe, and for some 
years commanded high prices. Grand Bassa, with 
its piassava, soon took a leading place in the 
Liberian export trade, and became the headquarters 
for the industry of the West Coast of Africa. The 
large profits attracted .the aboriginal population 
throughout the Republic, and by 1904 piassava had 
overtaken coffee and was the chief article of Liberian 
export. For a number of years this Republic was 
the only country from which piassava was secured. 
It proved, however, to be such a profitable industry 
that Liberia was brought into keen rivalry with the 
piassava from European dependencies in West Africa 
and fibre-producing countries of South America. 
Piasseva fibre is obtained from the Raphia palm 
(Raphia vinifera). Indigenous to the country, it 
grows in abundance in Grand Bassa, and is found in 
every. district of the Republic. The fronds or 
branches of the tree are cut up into the desired 
lengths and placed in water—preferably running 
water—to remain until all the substance except the 
fibre has decayed. When sufficiently decayed the 
branches are beaten until the fibre is free of all 
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extraneous matter, then cleaned by being drawn 
through nails closely driven into a board. After 
being sun-dried the fibre is ready for market, The 
profits were so. great, and the preparation so simple, 
that many who rushed into the industry adopted . 
faulty methods, which left the fibre half cleaned. . 
This materially assisted outside competition in bring- 
ing down the price of Liberian piassava. The mer- 
chants divide the products into first and second 
grades. The commercial uses of piassava fibre are 
chiefly for miaking brushes and brooms, yet it may be 
used for baskets, in street-sweeping machines, for 
cordage, bottoms for chairs, &c. The Kaphza 
vinifera produces an ivory nut with a hard outer. 
covering, from which Africans make rings and other 
articles for decoration and dress. Piassava is tied up 
at both ends, and in bundles from two to three feet 
long. It is remarkable how strong is this fibre, and 
how well it resists decay and endures the wear and — 
tear of the roughest work. | 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 
MARCH. 2.—‘‘ The Teaching of Design.” By E. 

COOKE. SIR WILLIAM BOUSFIELD, M.A., LL.D., 
will preside. 

MARCH 9.— “The 
Work.” By CHARLES JOHN STEWART, Public 
Trustee. The LorpD CHIEF JUSTICE, G.C.M.G., 
F.R.S., will preside. 


MARCH 16.—‘* The Foundations of Stained Glass . 


Work.” ‘By NoEL HEATON, B.Sc., F.C.S. LEWIS 


F. DAY, will preside. 


Dates to be hereafter announced :— 

‘©The Port of Dover.” By ARTHUR T. WAL- 
MISLEY, M.Inst.C.E. 

‘‘Miniatures.”” By CYRIL DAVENPORT. 

‘¢The Guildhall: the Recent Discoveries and 
Restoration.” ` By SypNey Perks, F.R.LB.A., 
F.S.A. 

« Methods of Detecting Fire-damp in Mines.” By 
SIR HENRY HARDINGE CUNYNGHAMR, K.C.B. 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
MARCH 10.--“ Indian State Forestry.” By SAINT- 
HILL EARDLEY-WILMOT, C.I.E., late Inspector- 
General of Forests. Sir WILLIAM LEk- WARNER, 
K.C.S.I., will preside. 


APRIL 21.—‘‘The Arts and Crafts of Tibet and 
the Eastern ERD ”? By J. CLAUDE WHITE, 


May 26.—‘‘ The People of Burma.” 


By Sir- 
RICHARD TEMPLE, Bart., C.I.E. 


Public Trustee and his .- 
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| COLONIAL SECTION. 

Tuesday afternoons, at 4.30.0’clock :— 

-Marca 1.—“ Fruit Production in the British 
Empire.” By Dr. Joun MCCALL, Agent-General 
for Tasmania. A. W. ORWIN, M.D., Master of the 
Worshipful Company of Fruiterers, will preside. 

May 3.— ‘Commercial: Expansion within the 
Empire.” By P. J. HANNON, late Director of 
Agricultural Co-operation, Cape Colony. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
PROFESSOR W. WATSON, D.Sc., E.R.S., 
« The Petrol Motor. Four Lectures. 


` LECTURE IV.—FEBRUARY 28.—Amount of heat 
energy supplied to engine—Calorific value of the 
fuel—Efficiency of actual engines—Heat losses due 
to conduction and incomplete combustion—Theo- 
retical efficiency of internal combustion engines— To 
what extent may we hope to improve the efficiency 
at present obtained ? 


LAWRENCE WEAVER, F.S.A., “The Art and 
History of British Lead Work.” Two Lectures. 


LECTURE I.-MARCH 7.—Uses of Leadwork in 
Ecclesiastical Architecture.—The general character of 
Jead as a material for use in the fine and decorative 
arts—The thirty existing ancient English lead fonts— 
Their geographical ' distribution—The cnaracter of 
their designs and workmanship—Comparisons with 
stone fonts of like design—Various other ornamental 
vessels of lead — Mediæval leaded spires — Sir 
Christopher Wren’s use of leaded steeples— Scottish 
spires—Papal Bullee—Absolution. crosses—Pilgrims’ 
signs. | 

LECTURE TI.—MarcuH 14.— Uses of Léadwork 
in Domestic Architecture and the Garden.—Rain- 
water pipe heads a distinctively English art—The 
development of design at the coming of the Renais- 
sance— Ornamental cisterns—Portrait statues—Lead 
the best material for garden ornaments—Fountains— 
Lead and the formal gardens—Garden statues—The 
Piceadilly lead yards— Eighteenth century sculptors, 
and their use of lead— Van Nost and Cheere—Rys- 
brack and Roubiliac—The modern revival and its 
results. | 

The Lectures will be fully illustrated by lantern 
slides. 


ALFRED B. SEARLE, M.S.C.I., ‘‘ Modern 


Methods of Brick-making.’’ Four Lectures. 
April 11, 18, 25, May 2. 


MEETINGS FOR THE ENSUING WEEK. 


Mownpay, Fes. 28..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.$ 
Professor W. Watson, *‘The Petrol Motor.” 
{Lecture IV.) . 

Farmers’ Club, Whitehall-rooms, Whitehall-place, 
S.W., 4 p-m. Mr. W. Herrod, ‘‘ Bees in Relation 
to Agriculture.”’ 

British Architects, 9, Conduit-street, W., 8 p.m. 
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Turspay, Marcu. 1...ROYAL SOCIETY OF ARTS, Jobn- 
street, Adelphi, W.C. 4% p.m. (Colonial Section.) . 
Dr. John McCall, “ Fruit Production in the British 
Empire.” 

United: Service Institution, Whitehall, S.W., 3 p.m. 
Anniversary Meeting. 

Royal Institution, Albemarle-street, W., 3 p-m. 

Prof. F. W. Mott, ‘‘The Emotions and their 
Expression.’* (Lecture IV.) 

Alpine Club, 23, Savile-row, W., 8} p.m. 

Civil Engineers, Great George-street, S.W. 
8p.m. Discussion on Mr. C. M. Jacobs’ paper, 
“The Hudson River Tunnels of the Hudson and 
Manhattan Railroad Company.’’ 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Dr. J. H. Smith, ‘‘ Demonstration of the New Uto 
Colour Paper.” 


WEDNESDAY, Marcu 2..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. E. Cooke, 
“The Teaching of Design.” 
United Service Institution, Whitehall, S.W., 3 p.m. 
Captain Sir George Arthur, “Prince Rupert as a 
Soldier.” 
Royal Archæological Institution, 20, Hanover- 


square, W., 44 p.m. Mr. W. H. St. John Hope, 
“The Site of the Saxon Cathedral Church of 
Wells.” 
TuHourspAy, Marcu 3... Royal, Burlington-house, W., 47 
l p.m. l 

Linnean, Burlington-house, W., 8 p.m. 1. Mr. W. 

. Bickerton, * Our British Nesting Terns.” 

Chemical, Burlington-house, W., 8 p.m. 1. Mr. J. 
E. Marsh, ‘* Phenomena Observed when Potas- 
sium Mercuric Iodide is dissolved in Ether and 
Water.” 2. Messrs. E. C. C. Baly, W. B. Tuck, 
and Miss E. G. Marsden, “ The Relation between 
Absorption Spectra and Chemical Constitution. 
Part XIV. The Aromatic Nitro-Compounds and 
the Quinonoid Theory.” 3. Messrs. A. W. Cross- 
ley and C. Gilling, ‘‘ The Action of Ethyl Cyano- 
acetate on 5-chloro-1 : 1-dimethy] - 44-cyclohexen- 
3-one.” 4. Mr. G. Barger, ‘‘The Constitution ot 
Carpaine. Part I? 5. Messrs. A. McKenzieand 
H. Wren, “ Optically Active Glycols Derived from 
1-benzoin and from methyl 1-mandelate.’’ 6. 
Messrs. J. T. Hewitt and F. B. Thole, ‘‘ The Colour 
and Constitution of Azo-Compounds. Part V.” 
7. Mr. J. N. Pring, “The Direct Union of Carbon 
and Hydrogen at High Temperatures. Part IL.” 
8. Mr. A. J. Allmand, “ Affinity Relations of 
Cupric Oxide and of Cupric Hydroxide.” 9. 
Messrs. W. H. Mills and W. H. Watson, 
‘ 3. Amino Quinoline and the Colour of its Salts.” 
ro. Mr. J. E. Purvis, “ The Absorption Spectra of 
p-toluidine, m-xylidine, and their Condensation 
Products with Acetaldehyde.’’ 11. Messrs. H. O. 
Jones and E. J. White, “A Supposed Case of 
Stereoisomeric Tervalent Nitrogen Compounds.”’ 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. Silvanus Thompson, ‘ Illumination : Natural 
and Artificial.” (Lecture III.) 

Fripay, Marcu 4...Royal Institution, Albemarle-street, 
W.,9p.m. Dr. C. Chree, ‘‘ Magnetic Storms.” 

Architectural Association, 18, Tufton-street, S.W., 
734 pm. Mr. J. A. Gotch, “The Mediæval 

, House.” — 

Civil Engineers, Great George-street, S.W., 8 p.m. 
{Students’ Meeting.) Mr. A. J. Hart, “ Rein- 
forced Concrete as Applied to Retaining Walls. 
Reservoirs and Dams.” 

SATURDAY, MARCH 5...Royal Institution, Albemarle-street, 
W., 3 pm. Prof. Sir J. J. Thomson, ‘‘ Electric 
Waves and the Electro- Magnetic Theory of 
Light.” (Lecture IV.) 
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NOTICES. 


NEXT WEEK. 


MONDAY, MARCH 7th, 8 p.m. (Cantor 
Lecture.) LAWRENCE WEAVER, F.S.A., 
©The Art and History of British Lead 
Work.” (Lecture I.) 


WEDNESDAY, MARCH oth, 8 p.m. (Ordi- 
nary Meeting.) CHARLES JOHN STEWART, 
Public Trustee, ‘‘The Public Trustee and 
his Work.’’ The LORD CHIEF JUSTICE, 
G.C.M.G., F.R.S., will preside. 


THURSDAY, MARCH Ioth, 4.30 p.m. (Indian 
Section.) SAINT-HILL EARDLEY-WILMOT, 
C.I.E., late Inspector-General of Forests, 
‘‘Indian State Forestry.’ SIR WILLIAM 
LEE-WARNER, K.C.S.1., will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 


On Monday evening, the 28th ult., Pro- 
fessor W. WATSON, D.Sc., F.R.S., delivered 
the fourth and last lecture of his course on 
‘* The Petrol Motor.’’ 

A vote of thanks to Professor Watson for his 
interesting course was carried unanimously on 
the motion of the CHAIRMAN. 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 


On Tuesday afternoon, March 1st, The Hon. 
Joun McCALL, M.D., Agent-General for Tas- 
mania, read a paper on “ Fruit Production in 
the British Empire.” Dr. A. W. ORWIN, 
Master of the Worshipful Company of Fruiterers, 
presided. | 

The paper and discussion will be published 
in a subsequent number of the ¥ournal. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


Thursday afternoon, February 17th; The 
RIGHT Hon. LORD SANDHURST, G.C.S.L, 
G.C.I.E., in the chair. 


The paper read was— 


THE HOUSING QUESTION IN BOMBAY. 


By G. OWEN W. DUNN, 
M.Inst.C.E., M.R.San.Inst., 


Late Chief Engineer Bombay P.W.D., Chairman Bombay 
Improvement Trust, 1904-1909, President Bombay Municipal 
i Corporation, 1908-1909. 


[Before I commence my paper, I desire to offer a 
few words of apology. I hoped to be able to show 
you this afternoon soméė lantern slides of photographs 
of old slum dwellings, as well as of the new tenement 
houses, and groups of their inhabitants, but to my 
very great disappointment the photographs have not 
come from Bombay, owing, I believe, to the remiss- 
ness of a native clerk. I felt that it would interest 
you more to see photographs of actual buildings, 
rather than merely the elevations of the new buildings, 
reproduced from the designer’ s plans, which I hope 
to show. I also hoped to show you a model of an 
old dwelling-house (one of those referred to in the 
paper), which was among the exhibits I sent from 
Bombay to the Indian Section of the Shepherd’s Bush 
Exhibition, in 1908, but I find that it has recently 
been returned to Bombay. I trust, however, that. 
despite these disappointments, my subject will not 
be found entirely devoid of interest. ] 


The enormous development of the city of 
Bombay in the last sixty years has been due to 
the same causes as have operated elsewhere 
in the civilised world, namely, the revolution 
brought about by the introduction of the steam 
engine and the great industrial inventions 
which followed the advent of that power. 
Bombay, from its geographical position and 
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ky reason of its magnificent harbour, was 
already sixty years ago an iniportant com- 
mercial city, with a population of some 


- 240,000, but since then it has rapidly grown, | 


until to-day the population is little short of a 
million souls. In that time it has risen to be 
a huge industrial and commercial centre, with 
its ninety cotton mills, its extensive railway 
and other workshops, its magnificent public 
buildings, and its splendid system of docks. 
The Civil War in America, in 1861, which 
stopped supplies of cotton from that country 
to the mills of Lancashire, caused an extra- 
ordinary demand for Indian cotton at high 
prices, and it is estimated that in five years 
no less than £75,000,000 sterling were added to 
the wealth of the city. The financial disorder 
which occurred on the termination of the war, 
though staggering for a time, represented but 
the end of a period of wild speculation and 
the commencement of a sober industrial era ; 
for the cotton which England no longer re- 
quired came to be utilised locally in the mills 
which rapidly sprang up, and the smoke from 
which now darkens the sea for many miles 
before ‘‘ Bombay the Beautiful ’’ is sighted. 
As in all other similar cases, the rush of 
labour from the country found the city un- 
prepared in the matter of house accommo- 
dation, with the inevitable result of gross 
overcrowding. Jerry buildings were hurriedly 
run up under no sort of supervision, and land 
values rose to such figures that buildings were 
crowded together without regard to the most 
elementary requirements of health. The local 
authorities, such as they then were, had insuff- 
cient powers to deal with these conditions. It 
was only in 1865 that any attempt was made to 
organise a health department for the city, and 
not until 1872—by which time the population 
had increased to 644,000—was a popular 
municipality created under an Act which was, 
however, entirely inadequate to cope with the 
evils that had grown up or to prevent their 
continued extension. Even under the enlarged 
and improved Act, which was passed in 1888, 
comparatively little could be effected, and 
. meanwhile the population continued to in- 
crease. In 1881 it numbered 773,196, and in 
1891 it was 821,764, and then towards the end 
of 1896 appeared the plague, which, in addition 
to carrying off over 100,000 of the population 
in five years, caused wholesale migration to 
the neighbouring suburbs. Thus the census 
of 1901, when the plague was at its height, 
showed a population of only 776,006, where, 
had the normal increase continued, there 
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should have been about 934,000. The accuracy 
of this estimate is shown by the figures of a 
special municipal census taken in 1906, when 
the people had become more accustomed to 
the plague and had returned to the city, and 
when 977,822 persons were enumerated. 

To supplement these figures, and to com- 
plete what is really an introduction to this 
paper, it is necessary to mention that, Bombay 
being a long, narrow island, space is very 
limited. What is now the island of Bombay 
was originally seven islands, separated by 
shallow arms of the sea, which have been 
gradually reclaimed, the most important work 
with this object being the embankment on 
the western side carried out by Governor 
Hornby in 1775, and known as the Hornby 
Vellard. The areas so reclaimed were gradually 
rendered more or less available by filling, but . 
large, low-lying areas still remain in the north 
of the island, which are largely given over to 
rice cultivation, and thus the area available 
for building has hitherto been practically 
limited to the south, or narrowest part, of the 
island, where the business centres, the railway 
termini and workshops, the docks, and the 
dwellings of the great mass of the people are 
crowded together. The slender means of the 
working-classes necessitate their residing in 
as close proximity as possible to their work ; 
their habits and customs lead them to congre- 
gate in communities of race, religion, and 
caste, and these people have not the most 
elementary. ideas of sanitation. 

The conditions, thus briefly described, had 
attracted attention from time to time with no 
definite result. Successive health officers had 
called attention to the evils of the overcrowd- 
ing that existed, and the inadequacy of the 
law to prevent their continuance and extension, 
and a Government Committee had reported in 
1892 on the question of the development of the 
city and the more urgent requirements in the 
matter of communications; but it remained for 
our Chairman this afternoon, Lord Sandhurst, 
when he became Governor of Bombay in 
1895, to make himself acquainted first hand 
with the state of affairs by a series of visits to 
the worst parts of the city, and to formulate a 
scheme for its improvement on sanitary lines, 
founded on Parts I. and III. of the English 
Housing of the Working Classes Act. The 
advent of the plague at the end of 1896, and 
the consternation which it caused, afforded 
him the opportunity of introducing and passing 
through the Legislative Council an Act for the 
Improvement of the City of Bombay, under 
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which the Bombay City Improvement’ Trust 
was constituted, and by which the Trust was 
empowered to carry out schemes for the im- 
provement of insanitary areas, for the con- 
struction of new streets, for the development 
of vacant areas, for reclaiming land from the 
sea, and for providing accommodation for the 
poorer and working-classes in connection with 
these schemes. It came into operation at the 
end of 1898, and has thus been eleven years in 
existence. 

It is not my purpose this afternoon to detain 
you with any account of the improvements 
carried out in these years, of the new streets 
constructed, or the new areas developed. I 
propose to confine myself to the question of 
the housing of the poorer and working-classes, 
which, it will be readily understood, is a very 
formidable question, and it will appear more 
so when I have placed before you a few further 
particulars. 

The population of the city in 1901 when the 
last official census was taken, amounting, as 
already stated, to 776,006, were accommodated 
in 158,199 separate tenements, of which no 
fewer than 138,031, or 87°25 per cent. of the 
whole were tenements of one room each. 
These 138,031 single room tenements were 
occupied by 581,070 persons, an average of 
4'2 persons per room. In other words 80°86 
per cent. of the population were living in one 
room tenements, and if this proportion be 
applied to the total as ascertained in 1900 it 
will be seen that at the present time probably 
Over 790,000 persons are living under these 
conditions. London at the same time reported 
only 6'7 per cent. of its population as living 
in one room tenements, and the average num- 
ber of occupants per room in such tenements 
was 2°04; but to compare the 80°86 per cent. in 
‘Bombay with the 6°7 per cent. in London with- 
out consideration of the very different con- 
ditions that prevail would be to obtain a very 
erroneous impression. It must be remembered 
ithat in the former case there is a warm climate 
and a much more open air life, that the working- 
‘classes in Bombay are steeped in ignorance, 
that their requirements are few, and that the 
mere living of a family in one room is, with at 
all events the very large majority, the ordi- 
nary condition under which they have always 
‘been accustomed to live, and is not regarded 
as any hardship. Itis, however, the nature of 
the accommodation and the grossly over- 
crowded state of a large proportion of the 
tenements that render the need for speedy 
and radical improvement imperative. 
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As I shall have to make frequent use of the 
word ‘‘ ché/,’’ I may define it at once as mean- 
ing “a one-room tenement house.” It is in 
such chéls that the great majority of the | 
people are accommodated. They are of all 
sizes, some accommodating four or five hun- 
dred people, some constructed for the purpose, 
others adapted from old houses; but they have 
mostly one feature in common, namely, their 
unfitness for human habitation. I do not 
refer so much to the newer ones, for there 
have been great improvements of recent years, 
more especially since the Bombay Improve- 
ment Trust has been in existence ; but I refer 
to those which were run up during the years 
of Bombay’s rapid development, say, between 
1860 and 1890. Many of the worst of these 
have been swept away by the improvements 
carried out in the last eight years, but there 
remain thousands in which, to European eyes, 
it seems impossible that human beings can 
exist. A large number of these are ground 
floor ché/s, many consisting of two rows of 
back to back rooms with narrow verandahs. 
In the worst examples there is no plinth, and 
the earthen floors are below the level of the 
road. The rooms, less than ten feet square, 
are separated from one another by partitions 
of wood or split bamboos plastered with 
mud; there is no ceiling, only the slope 
of the low roof which is of rough, round 
rafters and a single thickness of country 
tiles. The walls and roof are black 
with the smoke and dirt of many years; 
the rooms are full of choking smoke from the 
wood fires and naked lamps, and there is no 
exit for this except through the roof tiles; the 
only openings in the walls are the doors lead- 
ing from the rooms on to the narrow verandah. 
No ventilation, damp floors, darkness, a choking 
atmosphere, and a family of five or six persons 
Refuse of 
all kinds is disposed of by the simple expedient 
of throwing it outside beyond the verandah, 
and the condition of the surroundings of the 
chal may be left to the imagination. It is the 
happy hunting ground for pariah dogs, starving 
cats, and scavenger kites. Such chéls mostly 
exist in localities which, not many years ago, 
were on the outskirts of the city, but with the 
extension of the residential areas land in these 
neighbourhoods became more valuable, and 
buildings of two, three, and four storeys have 
been erected ; many of which, however, are as 
bad, if not worse. The object, in all cases, 
has been to obtain the greatest amount of 
rentable accommodation, with absolute disre- 
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gard to such matters as light and air, and 
there was no law to prevent this. The cheapest 
possible materials have been used, any refuse 
from old buildings being good enough; the 
floors and wooden partitions gape; the stair- 
cases are narrow, dark and rickety; the sani- 
tary arrangements of the most primitive descrip- 
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tion ; repairs are considered unnecessary unless 
the building is absolutely falling to pieces, and 
a coat of whitewash is an unknown luxury. The 
native chdéZ landlord has, as a rule, ideas as 
to house property which are not altogether 
foreign to our own more advanced civilisation. 
He puts up a structure of sorts, scamped to 
the verge of instability, and he considers that 
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nothing further is necessary during its natural 
life except to collect the rents. 

I have here one or two examples, types of 
many hundreds of houses in the closely-built 
areas of the city. Outside in the street is the 
brilliant Eastern sunshine, but it is necessary 
to light a lantern before entering. 

Plan No. 1 is that of a house No. 106, 
Kamathipura Eighth-lane, with a frontage 
of 8 feet 6 inches and a depth of 81 feet 
6 inches. It consists of two storeys and 
a loft, and it is a peculiarly bad example 
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of a type of which many exist in that 
district. This particular house has been 
declared unfit for human habitation under the 
local Epidemic Diseases Act, an Act which 
was hurriedly passed on the appearance of the 
plague to enable the Municipal Commissioner 
to take action in cases of this kind without 
application to a Presidency Magistrate—and 
it has been vacant for some time past. That 
such special measure was deemed necessary 
is, I may remark in passing, a striking com- 
mentary on the inadequacy of the Municipal 
Act. This narrow building is hemmed in by 
houses on either side; partitions of split bam- 
boos, plastered with mud, separate the rooms 
from one another, and from the dark, evil- 
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smelling, 2 feet passage from which the rooms 
get their only air through the doorway; they 
get no light at all. The floors are of earth, 
and it is a matvel how human beings ever 
managed to exist, probably five or six in a 
room, in such vile dens. 

Plan No. 2 shows two houses in Bhandari- 
street, Khumbarwada, occupied until recently, 
but lately demolished by the City Improvement 
Trust in the execution of their scheme for an 
80 feet street through this densely populated 
area; a street which, under the name of 
“ Sandhurst-road ’’ will perpetuate the memory 
of the statesman who, as already mentioned, 
was the prime mover in the constitution of the 
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covered floors, split bamboo partitions plas- 
tered with mud, the darkness of night, and 
absolutely no ventilation. 

Plan No. 3 is a typical example of an attic 
floor used forhuman habitation. The external 
walls of this attic are only 2 feet high, the 
average height of the rooms being less than 
5 feet, so that the inmates have to do all their 
work in a sitting or stooping position. The 
rooms are similar otherwise to those already 
described, with mud floors, split bamboo 
partitions, and no ventilation except through 
the entrance door. 

Time does not permit of further examples of 
other types of buildings, but in every scheme 
for the improvement of areas or for new streets, 
insanitary habitations, such as those described, 
are encountered by the score, and the examples 
shown will convey some idea of the state of 
things that existed, and, indeed, still exists. 

With the bulk of the population living under 
such conditions, it is not surprising that the 
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death-rate is extremely high, or that when the 
plague appeared it should have found in these 
old, dark, damp, rat-infested chéls a most 
favourable breeding ground. For the five 
years prior to the advent of the plague, the 
average death-rate of the city was 30°62 per 
thousand per annum, the highest district rates 
being 47°55, 44°62, and 40°15, figures which 
are terrible enough; but during the period 
when the plague was at its worst the mortality 
rose to the appalling average of 75°28 per 
thousand, several districts being literally more 
than decimated, and it is significant that the 
death-rate from phthisis alone in some locali- 
ties was as high as the present total death-rate 
of London. In the last six years the average 
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death-rate has declined from 63°09 in 1903 to 
39°13 in 1908, this last being the lowest for 
twelve years, though four districts still stand 
at over 50 per thousand, and eleven others at 
upwards of 40. I shall have occasion later on 
to refer to these figures. 

The tenements of which I have shewn you a 
few selected examples are rented at from Rs. 2 
to Rs. 5 per month (2s. 8d. to 6s. 8d. per 
month) the general average being about Rs. 32 
(4s. 8d.) per month for 100 square feet of floor 
area, which is about the average size of a tene- 
ment. I have made extensive enquiries in 
Bombay to supplement my own experience as 
to rates of wages among all classes of the 
labouring population, and I find that the 
average wage of the unskilled labourer is 
about Rs. 12 (16s.) per month for a man, Rs. 7 
(gs. 4d.) for a woman, and Rs. 5 (6s. 8d.) for a 
young person. Asa rule, the women of this 
class are wage earners, and the family income, 
if we exclude the ‘‘ submerged tenth,’’ which 
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can never be reached, is probably seldom below 
Rs. 20 (26s. 8d.) per month. A mill operative 
and his family probably reach Rs. 30 (£2) per 
month, anda dock labourer about the same. 
A very large number of workers in Bombay, 
however, leave their families in their up-country 
villages and live three or four men in a room, 
sharing the rent. It will be seen from these 
figures that an average of Rs. 34 (4s. 8d.) per 
month is about as much as can be afforded for 
rent. The problem, therefore, is to provide 
sanitary accommodation for an enormous 
population whose wants are few, but whose 
means are very slender, who live the simplest 
of lives in a mild climate, and who, for the 
most part, are intensely ignorant and have to 
be protected against themselves. The space 
is limited, land is expensive, and the cost of 
building has enormously increased of late 
years. 
ments cannot be more extensive than one 
room ; they must be built in blocks of several 
storeys, and rents must be kept very low to be 
proportionate to the wages earned. Thus the 
housing question in Bombay may be said to 
be a question of sanitary chdéZs at low rents. 
Though the Municipality have for some years 
been providing quarters in different wards of the 
city for a number of their menial servants, the 
first public body to endeavour to deal with this 
question on definite principles appears to have 
been the Port Trust, their efforts being neces- 
satily limited to making decent provision for 
their own employees on their own estate; and 
the standards adopted and experience gained 
by them formed the basis of the estimates as 
regards this part of the City Improvement 
Trust Scheme. They aimed at giving each 


adult 50 superficial feet and 500 cubic feet of 


space, and they desired to limit the density of 
population on the area to 500 peracre. Asa 
matter of fact they actually provided, including 
the verandah space, 38 square feet and 456 
cubic feet per adult, and the density of popu- 
lation on the area is 618 per acre. The cost 
of the 153 rooms erected on their Elphinstone 
Estate works out to £69 (Rs. 1,030) per room 
exclusive of the value of the land, and if that 


value be included, to £181 (Rs. 2,720) per 


room. The revenue from rents, which are 
undoubtedly fixed at a very low rate—from 
2s. 8d. (Rs. 2) to 4s. (Rs. 3) per room per 
month—is insufficient to cover the mainten- 
ance charges, much less to give any return on 
the capital expended, even if the land value be 
neglected. 

When the City Improvement Trust came 
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into being their first housing essay was in 
connection with their first Improvement 
Scheme (Nagpada), under which a clean 
sweep has been made of some 73,000 square 
yards, which included the worst slum area in 
the city, but which is now a model section. 
Four blocks of chkéZs, containing in all 294 
rooms, were constructed on the neighbouring 
vested estate at Agripada, grouped around a 
large paved open space (Plan No. 4), in the 


_ centre of which is provided a common wash- 


ing platform, while a small enclosure, with 
water taps for domestic use stands adjacent 
to each block. The rooms are each 
12 feet by 10 feet with a 5 feet 6 inches 
verandah, containing a bathing place, and 
are arranged on either side of a central 
passage 5 feet wide, which is open to the 
air at both ends. Each block consists of a 
ground floor and two upper storeys, and the 
latrines are placed at one end of the block, 
cut off by an air space, but under the same 
roof. The buildings are of brick and lime 
masonry with tiled roofs. 

The exceedingly large open space was pro- 
vided in pursuance of the Port Trust standard of 
a density of 500 persons per acre, but it appears 
on the face of it to be an unnecessary waste of 
valuable land, especially where space is limited. 
The standard is no doubt sufficiently generous 
in the case of an extensive district comprising 
roads and open spaces and buildings of dif- 
ferent classes and uses, but to apply it asa 
sanitary test to one particular site alone is, I 
venture to think, an extravagant mistake, the 
infinitely more correct test being density per 
room; and even here the standards laid down 
by English sanitarians are capable of consider- 
able modification in view of the very different 
conditions that obtain. 

The cost per room of these 294 rooms 
amounted to £57 (Rs. 856) including the value 
of the land. The rooms are rented at 3s. 8d. 
(Rs. 2:12) and 4s. (Rs. 3) per month, and last 
year’s net return on the outlay was 2°70 per 
cent. As the Trust has to borrow at 4 per 
cent., and has to lay down a sinking fund for 
60 years on a 3 per cent. basis, there is a loss 
of nearly 2 per cent. on these chd/s, a loss 
which, in view of the extensive operations in 
prospect, the Trust were not prepared to accept 
without a firm endeavour to place such pro- 
jects in future on a more commercial basis, 
and the standard of 500 persons to the acre 
has not again been attempted. Accordingly, 
before further blocks were undertaken, much 
anxious Consideration was given tothe question 
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of .design to secure the greatest economy, and 
to avoid some of the defects which became 
apparent in the original blocks. Forinstance, 
the position of the latrines and the inter- 
mediate system of removal adopted were con- 
sidered objectionable; the central corridor was 
too narrow, and consequently dark; and the 
water supply arrangements were not popular. 
To economise, in addition to savings in 
structural details, it was considered that the 


rooms might be reduced in size, that an ad- 


ditional storey might be added, and that more . 


of the site area might safely be covered with 
buildings. Eventually twelve more blocks of 
four storeys each (Plan No. 5) were built 
adjacent to the first ones, providing 928 
rooms, but the desire for economy was no 
doubt carried too far when two-thirds of 
these rooms were made only to feet by 8 
feet, the miniinuim area then allowed by the 
Municipal Act. The remaining rooms were 
made g feet bv 12 feet, and in all cases a 4 
feet 6 inches verandah is provided, in whieh 
are situated the bathing and cooking places. 
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The corridor was increased in width to six 
feet, and the latrines were cut off altogether 
from the living-rooms, and placed between the 
blocks, which are constructed in pairs, as 
shown on the plan. A full water-carriage 


system was provided, with storage tanks for 
flushing purposes over the latrine stack, and 
the domestic water-supply was carried to each 
floor to a water-room with a line of taps on 
either side. 


The blocks are placed in parallel 


Outer walls._..... 1 vehi“ %2 16% 
The 2inner walls 1-6/2) 1-244 
teh “he ld 
Partition walls.. ay B-a yalo- 
Size of Verandah posts.| DU | 6X6 | 5 x5 


lines, with a space between the lines equal to 
the height of the building, thus ensuring a 
minimum angle of light of 45 degrees. The 
open spaces are paved with tar macadam, the 
surface being finished with fine material, which 
renders it easily flushed and cleansed. The 
density of population on the site in the case of 
these blocks is goo per acre. The cost of the 
improvements was a set-off against the econo- 
mies effected, but the total cost per room was 
reduced from Rs. 856 (£57) to Rs. 6323 (442 
3s. 4d.). The smaller rooms, however, neces- 
sitated smaller rents, and these were placed as 
low as from Rs. 2°4 (3s.) to Rs. 2°12 (3s. 8d.) 
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per month. The last year’s return on these 
twelve blocks was 2°89 per cent., but there 
were special items of repairs which reduced 
this below what should be the normal return. 
An increase of 4 annas (4d.) per month per 
room would raise the normal return to about 
34 per cent., which would, however, still show 
a loss of rather over 1 per cent. to the Trust. 
Two other blocks, containing 144 rooms, each 
9 feet by 12 feet were at the same time con- 
structed in the improved area (in Nagpada), 
on the same design, and give somewhat similar 
results. 

. The general arrangement of these plans 
appears to be very snitable to the purpose, and 
it has not been found possible, so far, to effect 
any economy in the planning ; indeed, we have 
since had to be more generous. Attention had, 
accordingly, to be specially directed to the 
style of construction, with a view to reduc- 
ing both the prime cost and the cost of 
recurring repairs; and the next development 
was the introduction of reinforced concrete 
work for floors, staircases, roofs, bathing 
places and screen walls, the cross walls being 
of brick work, and constituting the main walls 
of the building. This style is shown in the six 
blocks containing 672 rooms at Chandanwadi, 
in the Princess-street scheme (Plan No. 6), 
and in other six blocks at the _ Imamwada in 
connection with Sandhurst-road, containing 
$76 rooms. The latter differ very slightly in 
detail from the former, the principal alteration 
being an increase in the width of the corridor 
to eight feet, as it was found that in a ckáZ of 
more than twelve or fourteen rooms in length 
the six feet passage was insufficiently lighted ; 
and in the still longer chads which have been 
constructed at the _ Imamwada, of twenty-two 
and twenty-three rooms length, additional 
lighting is provided to the corridor by the 
omission of one room in a suitable position. 
The rooms in all these cases are g feet by 11 
feet with a 4 feet 6 inch verandah, and the 
space available for each adult under the limit- 
ing regulations of the Trust as to the number 
of persons per room is, including the verandah 
space, about 40 square feet and 375 cubic 
feet. As in the other cases, the spaces be- 
tween the blocks are treated with tar macadam 
with a fine surface, and in all cases dust-bins 
are provided on each floor, which the people 
are being gradually induced to make use of, 
though the easy road over the verandah is 
still the most popular way of disposing of 
refuse. 

The financial results of these blocks show 
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a great improvement over the earlier chd/s. 
The capital cost per room of the six blocks 
at Chandanwadi which have been occupied 
since November, 1906, was, if the value of 
the land be omitted, Rs. 13 (17s. 4d.) less 
per room than those at Agripada, in spite 
of the large advance meanwhile in building 
rates, but including the value of the land, 
which in this locality is three times as ex- 
pensive, it was Rs. 729°16 (£48 12s.), as com- 
pared with Rs. 6323 (£42 3s. 4d.) at Agripada. 
Prevailing rents, however, are also higher in 
this neighbourhood, and the Trust was able to 
fix these rooms at Rs. 3°3 (4s. 3d.) and Rs. 3'6 
(4s. 6d.) per month, a figure which is probably 
yet capable of small enhancement. The return 
here for last year was 3°74 per cent., showing 
less than 1 per cent. loss to the Trust, 
a feature in the accounts being the economy 
in repairs effected by the use of reinforced 
concrete. The fire-proof nature of the con- 
struction (the only wood-work in the buildings 
being the frames of the door shutters) has, 
moreover, enabled insurance charges to be 
saved. | 
Encouraged by this result, the Trust has 
now under construction, in connection with 
the improvement scheme in the Mandvi- 
Koliwada section, where the plague first de- 
declared itself, a housing scheme entirely of 
reinforced concrete. The land in this case 
cost the Trust no less than Rs. 79 (45 5s.) per 
square yard, but, being in a business locality, 
the ground floor is designed for 30 shops and 
28 store rooms, the upper three floors affording 
222 living rooms on the principle already 
described, but increased in size to 11 feet by 
11 feet. This improvement, combined with a 
consideration of the prevailing rates in the 
locality, will justify a rent of Rs. 4 (5s. 4d.) per 
month per room, and, as good rents are ob- 
tainable for shops and store rooms, it appears 
probable that a net return of 44 per cent. will 
be secured. Six additional blocks, with 432 
rooms, are also now in progress at Agripada, 
of similar size and construction, but without 
the advantage of the shops and store rooms, a 
loss which is, however, compensated for to 
some extent by the much lower value of the 
land. Rents in this case will probably be 
Rs. 34 (4s. 8d.) per month, and the return 
should show about 32 per cent. In this con- 
nection it may be mentioned that the Trust 
receive no assistance whatever from the Muni- 
cipality in the shape of reduced taxes or special 
rates, and that the working expenses include 
the cost of special establishment for inspection 
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and for keeping the surroundings of the chdls 
in sanitary condition, as well as the cost of 
pumping arrangements necessitated by the 
deficient pressure in the municipal water 
mains. These are heavy items of expenditure 
which the private landlord would never under- 
take, so that it may almost be said that com- 
mercial success has been attained, for, at the 
same rates of rent a private landlord could 
probably realise a 5 per cent. return. 

The operations of the Trust to date have 
resulted in the rehousing of approximately 
15,000 persons in 4,500 rooms. This is a 
fraction only of what is required in the city, 
but the example set has undoubtedly had a 
most beneficial effect on the design of later 
buildings undertaken by private enterprise, 
and it is anticipated that the City Improve- 
ment Trust may before long obtain legislative 
powers to enable them to assist the large 
employers of labour, mill-owners and others, 
to undertake housing schemes for their em- 
ployees. As already stated, the Municipality 
and the Port Trust have moved in this direc- 
tion, as have one of the large railway com- 
panies, and the construction of similar quarters 
in several localities for the police of the city, 
which is one of the duties imposed upon the 
Improvement Trust under their Act, has, in 
addition to providing the better accommoda- 
tion for several hundreds of families, made 
available the tenements previously occupied 
by them, to relieve to some extent the prevail- 
ing congestion. 

The benefits resulting from the improved 
accommodation afforded by the new chd/s are 
strikingly shown by the mortality statistics. 
It has been mentioned that the average death- 
rate for the whole city, after having been as 
high as 75.52 per thousand per annum, was 
last year 39°13. The rate among the class of 
people from which the population of the Trust 
chdéls is drawn is, of course, very much above 
this average, and judging by the returns from 
some ofthe sections of the city, it is probably no 
exaggeration to put it at well over 50 per thou- 
sand per annum. Indeed, I think I may safely 
say well over 60 per 1,000. These people come 
to the new chdéls with the seeds of disease in 
them, and debilitated by the terrible conditions 
under which they have been existing, and it is 
naturally some time before the benefits of the 
more wholesome surroundings are apparent ; 
but last year we were able to show a death- 
rate among the 4,800 of this poor population, 
who had been in residence at Agripada and 
Nagpada for over four years, of 28 per 
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thousand, while for 9,900, which included a 


- large number who had been only one or two 


years in residence, the figure was 30°88 per 
thousand. These, it must be remembered, are 
the same class of people as those whose very 
high rate of mortality under other conditions is 
mainly responsible for the high average of the 
city. The difference is well recognised by the 
people themselves, and the mortality statistics 
are prejudiced to some extent by the surrepti- 
tious introduction into the Trust chdé/s of sick 
friends or relatives, brought there as to a 
Sanatorium in the hope that the more whole- 
some conditions may ensure recovery. 

Time, unfortunately, does not permit of 
further elaboration of this subject, and I have 
been obliged of necessity practically to confine 
myself to the work of the Bombay Improve- 
ment Trust. I have had to omit reference to 
the work done by charitable organisations— 
notably that for providing accommodation for 
poor Parsis—which are, of course, on a com- 
paratively small scale, and are not run as 
commercial concerns ; nor am I able to do more 
than mention the existence of the Bombay 
Sanitary Association, which, though hampered 
for lack of funds, is doing most useful work in 
an unostentatious manner in the direction of 
sanitary education among the cá population. 

It is of course necessary, wherever this 
housing question has to be faced, for local 
requirements and conditions to be studied, so 
that what is found suitable in Bombay may 
require considerable modification to make it 
applicable to other Eastern towns. Where 
land is cheap and plentiful and building is less 
costly, the tenements might advisedly be on 
the ground floor only and the accommodation 
somewhat more extensive; in other places 
perhaps two floors would be found most suit- 
able, for high buildings have decided draw- 
backs. There is the labour of mounting so 
many stairs ; there is the fact that the children 
who swarm in these chdé/s are much safer on 
the ground floor and have readier access to 
their playground outside; and thirdly the 
water pressure, if a pipe supply exists at all, 
may not be sufficient for the upper floors, and 
then the additional labour is entailed of carry- 
ing the water up from below. Refuse removal 
is also simplified in a lower building. 

The plan I am able to give here (Plan 
No. 7) shows the design adopted by the 
Bombay Government for up-country Police 
Lines, and it appears to me to be one 
which might be usefully followed where the 
conditions are suitable. These, if constructed 
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in reinforced jconcrete, as at Poona, cost about 
Rs. 540 (£36). per quarter, including water 
supply and surface drainage, but exclusive of 
the land value, and at a rental of Rs. 3°8 
(4s. 8d.) per month. per quarter, would, allow- 
ing 25 per cent. for all outgoings, return nearly 
5 per cent. with land at 8 annas per square 
yard, which is a purely fancy price outside the 
large centres. 

It is said with regard to this question in 
England that the governing factor is wages. 
As a leading article in the Standard put it 
some time ago :—‘‘So long as the wages of 
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means more liquor, increased outlay on mär- 


riage ceremonies (with the probable accom- 
paniment of additional debt), or idleness for 
an extra day in the week; for even now large 
numbers are content to work only four or five 
days out of the seven so long as they can pro- 
vide their bare necessities. Education is at 
the very root of the housing question, and 
though I do not propose, even were I competent 
to do so, to review the educational policy of 
the Indian Government, I may perhaps be 
permitted to remark that I have always been 
of opinion that primary education has, in 
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the poorer classes are insufficient to allow the 
deduction for rent of a proportion adequate to 
pay the interest on the capital expended on 
building good houses, the problem will remain 
unsolved.” In the circumstances obtaining 
among the poorer classes of India, however, 
there is another at least equally important 
factor, and that is education. When the 
poorer classes there have attained to a stan- 
dard of education which will teach them the 
value of thrift and enable them to appre- 
ciate better the advantages of light and 
air and sanitary surroundings, better accom- 
modation will be demanded, and the increased 
efficiency of the labourer will justify in- 
creased wages to pay for it; but at present 
in too many cases a rise in wages merely 
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India, been too much neglected in favour of 
higher education which, though no doubt, 
and especially in the early days, requiring 
encouragement and assistance, should now be 
more self-supporting than it is, and should 
look for its main endowment to the generosity 
of the wealthy among the native population 
rather than to the general taxpayer. I am 
glad to know that more attention is now being 
paid to the requirements of primary education, 
but it must take at least two generations more 
to wean the working-class Indian from his 
primitive habits, and teach him the require- 
ments of a sanitary city life. The efforts 
made of late years in Bombay to improve his 
housing conditions are undoubtedly appreci- 
ated, and it is, perhaps, justifiable to claim 
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for the Improvement Trust that the direct and 
indirect effects of their operations have had at 
least some share in the recent improved health 
conditions of the city. 


DISCUSSION. 


The CHAIRMAN, before opening the discussion 
on the paper, referred to the terrible murder which 
had recently taken place, in the Bombay Presi- 
dency, of Mr. Jackson, of the Indian Civil Ser- 
vice. Owing so much as he (the Chairman) did 
to the Indian Civil Service, he thought it would 
have been unfitting if he did not refer to the fact 
that he knew Mr. Jackson (as his private secretary) for 
two and a half years, and without pausing to inquire 
as to the nature of the murder, or to make reference 
to recent measures of any kind, he wished to say he 
was convinced the Civil Service was much poorer by 
Mr. Jackson’s death, and that every native in the 
Presidency of Bombay had lost a most genuine 
friend. With regard to the extremely interesting 
paper, one thing occurred to him, namely, 
the amazing adaptability which was shown by 
English officials when they went to India. Mr. 
Dunn received his professional education at Cooper’s 
Hill; went out to India and served his apprentice- 
ship, going through the various stages of an executive 
engineer, and finished up his career by being the 
superintendent of the left bank of the Indus, which 
meant that he had to guard that mighty river from 
overflowing and laying waste the country, but at the 
same time so carefully letting out the water, almost 
by the gallon or the pint, that in the result, the desert 
of Sind became in certain places a fertile area. In 
other parts of the Presidency which were not of 
a desert nature, but were parched and thirsty, the 
same husbanding of the water had to be effected, 
with the result that it was, to a certain extent, an in- 
surance against famine. But that was not all Mr. 
Dunn had performed. There were all the famine 
works to be provided, and other innumerable duties, 
an instance of which was the provision of police 
barracks, to which attention had been called in the 
paper. Then, when he was no longer young, 
the author was taken away from his natural engineer- 
ing work, and became the Chairman of the Board of 
an undertaking which had hardly any precedent to 
guide him, which had only been in existence a few 
years; but, in the estimation of all, Mr. Dunn had 
carried out that duty not only with great ability, but 
with a consummate tact which had endeared him to 
the public of Bombay, with the result that he finished 
up in the chair of the Municipality. With regard to 
the Trust, he was in some degree responsible for the 
improvements which had been effected. Very early 
after he (the Chairman) arrived in Bombay, having 
had something to do with housing questions in Eng- 
land before he went to India, especially as a member 
of what was known, twenty-five years ago, as the 
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Sweating Committee, he thought he would gain some 
experience for himself of how the poorest classes of 
his fellow citizens lived in Bombay. Therefore, 
one afternoon, in the company of the Health 
Officer, the Chairman of the Municipality, Mr. 
Abdulla Dharamsi and Sir Bhalchandra Krishna, 
he paid a visit to the slums to which reference 
had been made in the paper, with the result that, as 
nobody knew of his projected visit, he was able to 
see a good many of the buildings and chals which 
had been so graphically described by the author. On 
his return to Government House, he found there the 
Commissioner of Police, who, as far as he felt he could, 
gave him a sound wigging for doing anything so rash, 
and made him promise never again to undertake such 
a journey into those parts without letting him know. 
He freely gave the promise, because he had already 
accomplished what he wanted, and it was quite un- 
necessary to repeat an experiment which gave an 
insight into how the poor people lived. That was in 
the spring of 1896. Governors often formed projects 
in their minds, but the great difficulty they experi- 
enced was to know how to begin their work. He 
was fortunate, however, in two respects in that regard, 
because it was pointed out to him that a report of a 
Commission for the Development of Bombay had been 
left by one of his predecessors, Lord Reay, which 
gave him the basis of the material that he required, 
and, into the bargain, he had two men of extreme 
capacity and experience at his command. In the 
first place there was Sir Charles Ollivant, who was 
his colleague on the Executive Council, and who had 
been, as well as a distinguished civilian, for many 
years the Municipal Commissioner of Bombay, and 
knew it from end to end, and also what the re- 
and the wishes of the inhabitants 
there was a Public Works 


quirements 


were; and further 


officer, Sir Walter Hughes, who was a most 
successful Chairman of that most successful 
undertaking, the Bombay Port Trust. He knew 


that with the advice of those two gentlemen, at 
any rate, he had some chance. But another 
incentive appeared, which made people determine 
that something must be done, and that was the 
epidemic of plague which occurred in 1896, It ever 
there was fruitful ground for plague to increase and 
multiply it was in the dwellings in Bombay which 
the author had described. An endeavour had to be 
made not only to combat the plague, but to improve 
the city of Bombay. They naturally desired to aim 
not only at pulling down a few chdls or building up 
a hospital, but that any improvement which could be 
effected should be lasting, continuous, automatic by 
official action, and self-supporting. The first thing 
done was to frame a Bill and send it to the Govern- 
ment of India, and also to put up with, as everybody 
must do who went forward with exceptional and new 
legislation, all the trials, troubles and bothers that 
surrounded one. But patience could do a great 
deal, and with the help of his colleagues on the 
Council and outside of it, they managed to get the 
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Bill through in one year, so that by the end of 
1898 it was an accomplished fact, and the Act was 
set working. The author had referred ‘to the 


purposes of that important Act, but he would — 


like to read its preamble in order to show what the 
Act proposed to do. It provided for the future 
expansion of the city of Bombay by forming new, and 
altering existing, streets, by removing or altering 
insanitary buildings in certain areas; by providing 
open spaces for better ventilation and for recreation ; 
by constructing new sanitary dwellings for certain 
classes of the inhabitants of the city and the police, 
by laying down tramlines, by reclaiming and laying 
out parts of the foreshore of the island of Bombay, 
and the appointment of a number of trustees with 
special powers to carry out-those purposes. That 
was tolerably comprehensive. It was interesting 
to note that the Board was composed of four- 
teen members, including a Chairman, seven of 
whom were to be elected, three to be nominated, and 
three ex-officio, the three ex-officio members being 
the Commissioner and the Collector of Bombay 
and the officer in command of the troops. Of the 
seven elected members, four were to be elected by the 
Municipality of Bombay, one by the Port Trust, one 
by the Chamber of Commerce, and one by the Mill- 
owners’ Association, so that he thought it might be 
fairly said it was a representative body. The great 
object in view was to make its procedure as simple as 
possible, and it was to be set to work by the Muni- 
cipal Commissioner, who was the chief executive 
of the Municipality, an officer of Government. He 
was to be set in motion by the Officer of Health 


calling attention to insanitary areas, or by three- 


Justices of the Peace, or by twelve persons paying the 
property tax and residing in the area. At any rate, so 
far as the executive were concerned, they tried to 
ensure that on the passing of the Act, it should not 
remain a dead letter, but that it should be put to work 
in as simple and quick a way as possible. He wished 
to Say a few words about the effect, as he learned it 
from a Bombay newspaper, of what had happened in 
regard to that legislation. In 1900, the rateable 
assessment of Bombay, chargeable to general tax, was 
250 lacs of rupees; at the present time, the rateable 
assessment of Bombay was 430 lacs of rupees, an in- 
creased value of 73 per cent. in ten years, an excess 
beyond anything that had occurred before, which was 
brought about, as stated in the Municipality, largely 
by the operation and development of the Improve- 
ment Trust of Bombay. It was ten years that 
very day since he laid down his office in Bombay. 
The five years he spent in India were the most 
arduous five years he had ever passed. On the one 
hand he had to perform all the ordinary work which 
fell to the lot of the Chief of the Presidency, and he 
was very glad to see on the platform a gentleman 
who now occupied a very advanced position in the 
public service, who taught him most in the fewest 
days, as his private secretary, when he arrived in 
India, namely, Sir Steyning Edgerley. He did not 
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know whether those present appreciated the exact 
feelings of a man who arrived at a place with an 
entirely new service to deal with, and also with no 
knowledge whatever of his duties, beyond the fact — 
that he knew perfectly well that he could rely upon 
the goodwill of every member of the service, and 
every desire on their part to help him through and 
make things easy for him. Having seen the work 
that had been done by the Trust and the develop- 
ments which had taken place, he was confident that, 
under the wise administration that had been shown 
by all the Chairmen who had presided over it, Bombay, — 
which was now a most enlightened, rich, beautiful, 
and striking city, would, as the years went on, become 
still more beautiful and striking, and still more healthy 
and wealthy. 


Sir ARUNDEL T. ARUNDEL, K.C.S.I., said his 
only justification for speaking was that for five years 
he held the office of President of the Madras Muni- 
pality, but the experience he then gained was, unfor- 
tunately, of no value for commenting upon the paper. - 
Altkough: there was a population of 400,000 in 
Madras city, he did not think there was a single 
chal there, because an unlimited amount of space was 
available for building, and the coolie population were 
able to live in huts with plenty of air space sur- 
rounding them. The great difficulty in Madras 
was connected with drainage, which received much 
time and attention, the more so because the only 
river that ran through the city, the Cooum, was 


blocked by a sand bar at its mouth for the greater 


part of the year. Turning, however, to the author’s 
interesting paper, Mr. Dunn had stated that the 
space between any two model buildings should be 
practically the same as the height... He desired to ask ` 
whether that ought not to some extent to depend 
upon the orientation with reference to the prevailing 
winds and the sunlight. For instance, if the pre- 
vailing winds were either east and west, or north-east 
and south-west, and the model buildings were due 
north and south, it was clear that the distance of the 


two buildings apart was the measure of the amount of 


sunlight which would reach the rooms through the 
verandahs on the east and west sides, and that, 
therefore, the distance apart was of very great 
importance. With regard to the wind, it was 
clear that there would not be much circula- 
tion of air alongside of the model buildings. 
If it was due east and west then the sunlight was on 
the roof of the buildings and entered very little into 
the rooms; on the other hand the wind circulated ` 
freely. If, in the third place, it was north-east and 
south-west, it appeared to him that there might be 
some saving of space by bringing the model dwell- 
ings closer together, because’ the sunlight would 
enter all the different blocks, both on the east and 
west sides to a certain extent, and there woulda be 
a free circulation of air at the same time. The 
object to be aimed at was to secure the best and 
most complete sanitary conditions, healthiness of the 
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buildings, and, at the same time, economy. It was 
well-known that, although the coolie population lived 
in extremely stuffy, close, and smoky dwellings in 
the cities, in the country they lived. either in the 
verandahs, or right out in the open in good weather, 
or in a hut composed of a few bamboo mats and a few 
cloths hung up here and there to secure privacy, the 
air circulating overhead. In the last two plans that 
had been exhibited by the author, the thickness of 
the cross walls was 14 inches and 18 inches, they 
being the main walls of the building. He was not an 
engineer, but it appeared to him there was a con- 
siderable waste of brickwork in having those walls 
eight or nine feet apart running up through the three 
storeys, and he wished to ask the author whether it was 
not possible, by a system of piers or pillars, to get rid 
of a large amount of brickwork involved in making 
walls of that very great thickness. If the cross 
walls could be done away with by the adoption 
of piers or pillars and girders over them, would 
it not be possible to make the upper two, three, 
or four feet of the height of the room of, for in- 
stance, iron latticework, so as to ensure the circulation 
of air from one end of the building to the other? If 
that was the case, would it also not be possible to do 
away with brickwork entirely, and use galvanised 
sheets, either corrugated or plain, as party walls ? The 
advantage of that system would be that ifan outbreak 
of plague occurred, or any other epidemic disease, 
all the party walls could be removed, and the whole 
place thoroughly disinfected without the slightest 
difficulty, while the corrugated sheeting could also be 
purified in the same way. Ofcourse, the galvanised 
sheets would be fastened by bolts and nuts and rubber 
washers to reduce the noise. 


Lord REAY, G.C.S.1., G.C.1.E., said that he was 
neither an engineer nor an architect, and he, therefore, 
would not go into any technical details connected with 
this most excellent paper, but he could not conceive 
any subject more important than the one which had 
been so clearly explained by the author. The main 
reason he was present was to congratulate the 
Chairman on having been able to realise what he 
(Lord Reay) to a certain extent planned. Every 
official present knew that it was the fate of officials in 
India to prepare schemes and plans, and to trust to 
their successors to be generous enough to give them 
vitality and life. He, therefore, wished to express his 
gratitude to Lord Sandhurst that a better fate had 
been reserved to the Report of the Extension 
Committee for Bombay, which had been appointed 
by himself, than was the case with so many 
schemes which were forgotten when once the 
person who had planned them disappeared from 
India. Lord Sandhurst had been fortunate in the 
selection of Mr, Dunn to give effect to his views. 
The Municipal Act for Bombay for which his 
(the speaker’s) Government was responsible did 
not entirely overlook the subject, but they were 
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in the fortunate position that they had not 
to deal with such exceptional circumstances as 
plague and famine with which the Chairman | 
had to grapple, and did grapple so vigorously 
and efficiently. He thought it ought to be re- 
that the overcrowding was due to 
a cause which reflected great credit on the popu- 
lation which was the victim of it. He re- 
membered once asking the doctor on his establish- 
ment what he considered one of the most important 
duties he had to fulfil, and the doctor replied, ‘‘to 
prevent overcrowding in the servants’ quarter,” be- 
cause he always found there was a tendency to show 
hospitality to poor relations. The cause of it was 
that the Hindu population was always ready to assist 
their caste fellows, and it was the duty of the 
Government not to do anything to discourage this 
benevolent attitude. It was well-known that in India, 
except during a famine, a Poor-law was non-existent, 
and that was mainly due to the charitable disposition, 
which was one of the religious tenets of the Hindu 
population—that they were responsible for the support 
of their caste fellows who had fallen into a state of 
poverty. He mentioned that, because he was dis- 
tinctly of opinion that stringent measures must be 
taken in order to prevent overcrowding, and he was 
glad to hear, therefore, that what the City Improve- 
ment Trust had done in Bombay had been so success- 
ful. Although the price forthe land, which had to 
be bought for the new buildings, was so heavy, he did 
not believe that it was contemplated to introduce 
into Bombay an undeveloped land duty, so that as far 
as that went the Government would be in a better 
positien-there than it was here. He trusted that the 
City Improvement Trust would be as successful as the 
Port Trust had been. He entirely concurred in the 
eulogy pronounced by the Chairman of the extremely 
able official who was the chairman of the Port 
Trust, and as Sir Walter Hughes was very fit and 
and full of vigour, he hoped it would be possible 
to prolong his term of office when the time came 
for him to leave India. Before concluding, he 
wished to ask the author one question. Mr. Dunn 
had pointed out the difficulty of the limits of the area 
on which the building operations were being carried 
out. He quite recognised the necessity of building 
improved dwellings in Bombay, but he wished to ask 
whether it would be possible to build dwellings for the 
artisan population at some distance from the scene of 
their labours in the centre of the city, and to take 
them to those dwellings by means of trains or trams 
at cheap rates. That had been very successfully 
carried out in London. He asked that question, not 
in order to discourage in any way the extension of the 
dwellings in Bombay, but because he foresaw the 
time would come when it would be almost necessary 
to seek quarters in a wider area. When the author 
had leisure he (Lord Reay) thought he would be 
extremely interested if he visited Essen, the great 
scene of the operations of Krupp. The artisan 
dwellings which the Krupp firm had built at Essen 
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were extremely interesting. The author.would find 
there a very interesting building, which was really not 
much more than a chal. It was a German chal, and 
not an Indian chal, and must be considered from that 
proportionate point of view. But right in the midst 
of the offices of the firm of Krupp there would be 
found a small house, in which the grandfather of the 
present owner of the works used to live, and which 
he ordered should not be pulled down. On that 
house was the following inscription :—‘‘ Do not let 
anyone think less of those who live in humble 
dwellings, because it is in humble dwellings that 
the great thoughts and schemes of the world are 
developed.”’ 


Professor W. J. Simpson, C.M.G., M.D. (late 
Health Officer of Calcutta), said that he had had an 
opportunity of perusing at leisure Mr. Dunn’s very 
instructive and important paper, and he desired to con- 
gratulate the author, as late Chairman of the Bombay 
Improvement Trust, on the splendid work that had 
been accomplished, and the very great improvement 
that had been effected. No one who had read or 
listened to the paper could fail to appreciate the 
success which had attended the undertaking. It had 
not solved the problem, but it had gone a long way 
‘in that direction. He would never forget the painful 
impression produced on his mind by the housing 
conditions which he saw when visiting the plague- 
stricken quarters of Bombay in 1897. Until then he 
had thought that some of the quarters in the native 
portions of Calcutta were the worst possible, and that 
only sweeping them away and a stringent Building 
Act would be of any use to regenerate the city and 
keep it healthy. For these reasons he had for eight 
years advocated a town planning scheme and a Build- 
ing Act, the latter of which was finally adopted. But 
he could confidently say that there was nothing in 
Calcutta comparable with the dark, overcrowded, and 
foul tenements in Bombay, some of which Mr. Dunn 
had described and shown on the screen. He had seen 
many cities since then and he always visited their 
slums, but the only one he found resembling Bombay 
was Hong-kong, and it was from Hong-kong that 
Bombay was infected by plague. He agreed with 
Mr. Dunn’s views regarding the importance of 
density per room. Too little attention was paid to 
this as long as there was a good frontage, and the 
density per acre was within a certain limit. But he 
thought that there was danger in losing sight of the 
fact that there must be a certain limit of density per 
acre, and he thought that 900 poor persons, with 23 
rooms abreast, and a comparatively narrow passage, 
would exceed what was advisable. He (Dr. Simpson) 
was in Bombay three and a-half years ago, and went 
over the new chd/s erected by the Trust, and was very 
pleased at the result; but while discussing obvious 
defects with Dr. Turner, the health officer, who 
accompanied him, he learnt that neither Dr. Turner 
nor any other medical officer was on the Trust or had 
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anything to do with the plans. Now, housing was 
essentially a health question, and if success was to 
be attained in healthy housing and healthy town plan- 
ning, there must be associated with the architect and 
engineer the medical officer. He was not enamoured 
of the German mode of housing, and he hoped it 
would never be introduced into England, where single 


houses instead of tenement houses were the most 


healthy and the most suitable for the working classes. 
There was one final matter on which he would like 
to be most emphatic, and it was that the housing 
question in Bombay was not one of accommodating 
500 or 600 persons on an acre of ground, however 
often that might be repeated by the Improvement 
Trust. It was a much larger question, and one 
which could never be overtaken by the Improve- 
ment Trust. This Trust had been at work for 
eleven years, and it had accommodated 15,000 
persons; but what was that in relation to the 
enormous population living under insanitary con- 
dititions P To house only 100,000 it would take, at 
the same rate, nearly 80 years. Side by side with the 
Impovement Trust scheme there must be a town-plan- 
ning scheme, and a new Building Act. The present 
Bombay Municipal Act permitted the erection of new 
buildings, which, though conforming to the Act, were 
themselves unhealthy. What was the use of clearing 
away in one place and allowing unhealthy buildings to 
gg up in another ? The only solution, he repeated, was 
a town-planning scheme and a new Building Act, 
which would give plenty of space behind or around 
new buildings, and not allow buildings to go up on 
too limited a space of ground. 


Sir STEYNING W. EpGERLEY, K.C.V.O., C.LE., 
after joining in the general congratulations to the 
author for his interesting paper, asked for Mr. Dnnn’s 
opinion on the life of- reinforced concrete under the 
conditions of tropical rainfall, and a tropical climate, 
such as were met with in Bombay. He believed the 
answer would be quite satisfactory, but it would be 
valuable to have the author’s confirmation, because 
he inferred from a letter.in Zhe Times that the 
Local Government Board in England would only 
grant loans for ten years for undertakings made out 
of that material. Bombay was building the im- 
proved buildings with borrowed money, the currency 
of the loans being between forty and sixty years ; and, 
therefore, if the life of reinforced concrete was not as 
long in Bombay as had been supposed, a very serious 
financial question was raised. Everyone approached 
the question, under discussion, from different points of 
view, but personally he should be inclined to say that 
a successful solution of the Bombay housing question 
lay neither in engineering nor legislation, but in 
successful municipal finance. So far as engineering 
went, he might say, as the German Emperor said 
recently to his troops on review, that nothing 
was impossible to the Bombay engineer. He, 
therefore, thought they might put aside the 
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engineering difficulties connected with the Bombay 
problem. Neither did he consider that the 
difficulty lay in legislation, though he fully agreed 
with the desirability of a proper Town Planning Act 
being passed, and the Bombay newspapers contained 
the statement that the Bombay Government had re- 
cently put out such a Bill for consideration, which 
would no doubt, in due course, become law. In deal- 
ing with the question of legislation, he wished to say he 
did not entirely agree with the condemnation of the 
Municipal legislation that previously existed in 
Bombay. He did not suppose it had been of suffi- 
cient interest to anybody else to compare what Mr. 
Ritchie said, in the House of Commons, when he 
was passing the Housing of the Poor Act, in 1890, 
in England, with the Bombay Municipal Act, No. 3, 
1872, but that Act contained provisions which, even 
in 1890, were ahead of the desires and wishes of 
the people of England. He (Sir Steyning Edger- 
ley) therefore, could not agree that the Bombay 
Municipal Act of 1872 was a weak or inade- 
quate Act. The Act had been further greatly 
developed and improved in 1888. No doubt 
the law had not been used, but the reason for 
that was to be found elsewhere. He was sur- 
prised to hear the author state that the Epidemic 
Diseases Act was a very severe commentary on the 
adequacy of the Act of 1888. It was certainly a 
commentary on that Act, but not in the sense in 
which the author suggested. The Epidemic Diseases 
Act was not a local Act ; it was an Act passed by the 
Government of India on the initiation of the Govern- 
ment of Madras, who desired to protect themselves 
from the infusion of plague from the Bombay Presi- 
dency. Sir John Woodburn, in introducing that 
Act, stated in Council that the operative sec- 


tion (Section 2), was borrowed from Section 
434 of the Bombay City Municipal Act of 
1888 ; so that, though the Act no, doubt was a 


commentary on the Bombay Act, it was a com- 
mentary in the sense of imitation, which they 
had always been told was the sincerest form of 
flattery. Under Section 434, when a special occa- 
sion arose, the Municipal Commissioner of Bombay 
could be made practically a Dictator, subject to the 
orders of the Government. He did not altogether 
agree, therefore, with the statement that the fault in 
regard to the condition of the city lay entirely in 
legislation. He might then at once be asked what his 
explanation was of the want of action by the Munici- 
pality. That might be found in the history of Bombay, 
particularly in its financial history. He took it that 
the modern history of Bombay dated from somewhere 
about 1857. He suggested that year because it was 
the year in which the first cotton mill opened its doors 
in Bombay ; the railway was just struggling up the 
Ghats behind Bombay, and, more important still, 
there was in that year a Governor in Bombay who 
had the eyes to see and understand what was neces- 
sary for the city—Lord‘Elphinstone. If one desired 
to know Lord Elphinstone’s policy, he could obtain 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


409 


the information from the speeches of his imperially- 
minded successor, Sir Bartle Frere. The policy con- 
sisted of water-works, drainage, and reclamation of 
the flats. In 1860, there were no waterworks in 
Bombay and no drainage, and the area covered by 
the flats and other low-lying sites was absolutely un- 
inhabitable. The loan for the waterworks at Vehar 
dated from 1863, and the Tulsi lake was opened 
about 1869; while drainage and sanitary work were 
taken up concurrently. 


Mr. RUSSEL AITKEN stated thai the Vehar water- 
works were opened in 1859. 


Sir STEYNING EDGERLEY was quite willing to 
accept the correction, which did not affect 
his argument, as the liability still fell within 
his period. When it was necessary to increase 
the water supply, the first thing that Sir Charles 
Ollivant, who was Municipal Commissioner, had to 
do was to revise the rateable valuation of the city in 
order to increase its credit before he could initiate the 
Tansa scheme. In 1864, Dr. Leith had submitted a 
great report on the sanitation of Bombay dwellings, 
on overcrowding and its remedies, but in the face 
of that report, the Government of the day and 
the Municipality came to a deliberate decision that 
the water, drainage and sanitary work was the more 
urgent, and they went on with that, and had not 
money for other work. When it was decided 
that the time had arrived when the slums must be 
dealt with, the municipal credit had been largely 
utilised, and he thought it was only fair to the 
Municipality to point ‘out that when Lord Sand- 
burst’s scheme was put before them they acceded to 
the suggestion, after a reasonable discussion, and it 
was with their entire consent that so much of their 
powers as was necessary was placed in the hands of 
of the Trust. He agreed also with what fell from 
Prof. Simpson, that the ultimate solution of the 
housing question in Bombay was a very much bigger 
one than the building of chals; it was really the 
making available of other areas, which lay fairly 
close, by systems of rapid tramways, or reclamation, 
or otherwise for the housing of the people, and if that 
could be brought within the range of practical 
politics by successful finance, he thought all present 
would agree that the author had shown that 
very satisfactory type of building could be put up. 


Mr. FREDERICK LITCHFIELD (Secretary, Co- 
partnership Tenants, Ltd.) said that he had received 
a letter from Messrs. Crawford, Brown, and Co., the 
solicitors for the Bombay Trust in Bombay, asking for 
particulars of the co-partnership housing movement 
in England. He wished he could have had the 
opportunity of showing the audience a few slides 
of tenements that had been erected at the Hamp- 
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stead Garden Suburb, which were let for 2s. 10d. 
-a week, or, inclusive of rates and taxes, 3s. 3d. a 
week. At Wolverhampton, houses had been erected 
which were let for 3s. 6d. a week, and at Manchester 
from 4s. 9d. to 5s. per week. He desired to impress 
upon the audience the suggestion which had been 
made by Lord Reay. Twenty years ago it would have 
been impossible to erect the houses in the suburbs of 
great cities that were now being built; but owing to 
the new means of transit which existed, it was possible 
to get the workers from Golders-green to Charing- 
cross and back for 2d. a day, and that had altered the 
whole principle of housing in the large towns of the 
country. By giving the workers a direct interest in 
their houses the whole system of housing had been 
revolutionised. Whether it would be possible for the 
‘poor people of Bombay to join in a co-partnership 
scheme he did not know; but if they could be 
educated, as had been suggested, in the direction of 
not spending their money in drink, but to put by a 
few pence a week for purchasing their own houses, he 
was sure a co-partnership scheme might, with advan- 
tage, be introduced. Although it would be many 
years, probably, before the movement was at all effec- 
tive in Bombay, he hoped that as the result of sending 
literature to Bombay the movement would be 
inaugurated there. 


The CHAIRMAN proposed a hearty vote of thanks 
to the author for his interesting and instructive 


paper. 


SIR FREDERIC S. P. Lery, K.C.LE., C.S.1., 
in seconding the resolution, said that those who were 
acquainted with Bombay looked upon it as one of the 
centres of the world, which was destined still more in 
the future than in the past to give a lead to India, if 
not to the world. One frequently heard of ‘‘ Beauti- 
ful Bombay.’’ Beautiful Bombay did exist, and 
many visitors who went to India were taken aback 
when they learned of the seamy side of Bombay, and 
the congestion and squalor which existed in the 
town. It was, therefore, a very great encouragement 
to all to learn from the paper how much was being 
done to remedy that state of affairs. Another moral 
of the paper was that, after all, the question of the 
housing of the poorer classes, and of improving the 
towns, was one that was common to East and West, 
and the drastic, essential, and fundamental remedy 
lay in the very beginning. Slums ought not to be 
allowed to grow up, and those who held responsible 
positions ought to keep their eyes on the towns which 
were increasing in size, not only in India, but in 
England, so that such a state of affairs should not 
exist in the future. He suggested that the zeal for 
local self-government, with which he was in cordial 
sympathy, had some dangers, one of which was 
that it might lead the Government to withdraw 
its attention from the great need of superin- 
tending the increase of the urban centres. The 
ordinary member of the municipality could not 
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be. expected to realise the ideal town, and if he 
were left to himself he was sure to go wrong— 
he certainly would in England. In the town where 
he (the speaker) happened to be residing, there 
was a very strong, popular opposition to a proposal to 
buy up some land in the centre of the town, which 
the ratepayers now had an opportunity of obtaining 
very cheap—at about half its proper price. The 
people did not realise that in the course of 20, 30, or 
40 years that land would be covered by a mass of 
houses, that a drastic Improvement Trust would then 


-have to be formed, and that the land would have to 


be bought at ten times the price for which it could 
be obtained at the present time. The remedy for 
such a state of affairs was to prevent the abuses from 
growing up. On behalf of the Committee of the 
Iudian Section, he also wished to express the thanks 
of the audience to Lord Sandhurst for presiding, and © 
for the remarks he had been good enough to make. 


The resolution of thanks was then put and carried 
unanimously. 


Mr. DUNN, in reply, said : I beg to thank you very 
much for your kind vote of thanks, and I desire to ex- 
press my grateful sense of the honour paid me by 
Lord Sandhurst in so kindly presiding this afternoon. 
It has also been most gratifying to me to have had 
the support of Lord Reay and Lord Lamington, 
under both of whom I also had the honour of serving. 
I will deal, as briefly as possible, with the remarks 
made by the speakers who have taken part in the 
discussion. In reply to Sir Arundel Arundel, I may 
say that we have not paid so much attention to the 
orientation of the blocks as to their economical 
arrangement on the available sites, and as regards air 
circulation, I do not think the question is of 
much importance, as the air currents are rapidly 
deflected after passing over a building. As regards 


- the construction of the buildings, we have, of course, 


to abide by the municipal building regulations. The 
walls are not of the same thickness throughout the 
height, but are gradually reduced, the upper floor 
having only 9-inch walls. The system of piers 
as the support for the roof, and thin screen walls 
for dividing the space into rooms, has been 
adopted in the latest concrete chals, and good 
ventilation into the central corridor is provided 
by a 3-inch space between the top of the screen 
wall and the ceiling on that side of each room. Move- 
able galvanised-iron partition walls are more suitable 
for temporary buildings, and these concrete floors 
and walls are easily cleansed with a hose pipe, one 
room at atime, without interfering with the others. 
With the knowlege we now have as to the way 
plague is disseminated we aim at making the build- 
ings rat-proof; and as a further measure, which has 
proved of great advantage, we have been insisting on 
each room being entirely turned out once a week, 
so that rats may not find the dark corners behind 
boxes and bundles such comfortable places for 
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the rearing of a family. Sir Steyning Edgerley 
asks a pertinent question, from the financial 
point of view, as to the life of these concrete 
cháis, with reference to the vibrations caused by 
the street traffic and to the climatic conditions. 
There are, as yet, no sufficient data on which to base 
an absolute reply to this, but given good material and 
efficient supervision (and the whole success of this 


class of work is dependent on this), reinforced 


concrete construction should be quite unaffected by 
traffic vibrations. The earthquake at San Francisco 
was a sufficiently severe test, and this style of 
construction proved its value on that occasion. 
Its suitability to climatic conditions is another 
question, but here again the efficiency of the 
supervision during construction is all - important. 
With the equable temperature and humid atmosphere 
of Bombay there should (always assuming efficient 
supervision) be no fears on this point. I was quite 
prepared for the question of suburban housing, com- 
bined with cheap trains and trams, to be raised, as it 
has been by Lord Reay and Mr. Litchfield, and I need 
hardly say that full consideration has been given to 
this, both independently by the Trust and on the 
initiative of Government. The conclusion come to, 
however, is that, under existing conditions, it is not 
possible to deal with this question as regards the 
poorer and working classes in Bombay in this 
manner. The daily transit to and fro would mean 
Rs. 2°8 or Rs. 3 per month—practically the same as 
is now paid for rent—and equal to from 15 to 20 per 
cent. of the earnings, and it has had to be recognised 
that these people must be housed within easy walking 
distance of their work. Sir Steyning Edgerley has 
corrected me as regards the Epidemic Diseases 
Act. In any case it was applied to Bombay, and I 
believe I am right in saying, mainly to avoid the 
necessity, under the Municipal Act, of obtaining an 
order from a Presidency Magistrate before an in- 
sanitary human habitation could be closed. The 
Presidency Magistraté was not a sanitary expert, 
and the Act contained no standard of sanitation; 


the house -owner would be represented before 
the magistrate by a so-called ‘‘ expert,’ who 
would endeavour tv prove that there was 


‘nothing to complain of. Proceedings were lengthy, 
and the results often disappointing, so much so 
that, except in most flagrant cases, the Presidency 
Magistrates were very seldom appealed to. I referred 
only to the Act of 1888, and my paper has reference 
mainly to the old houses which were run up between 
1860 and 1890. It is true that the Act was usefully 
amended in 1905, when I sat at the same table with 
Sir Steyning Edgerley on a Select Committee of the 
Legislative Council on this very matter, and there is 
now a sanitary standard of sorts, though a not very 
stringent one. I think the only other point I need 
refer to is that raised by Professor Simpson, as to the 
‘necessity for a stricter building Act in Bombay. 
There is no doubt about this. One of the last matters 
“with which I was connected in Bombay was the re- 
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vision of the municipal building by-laws. I think the- 
revision has since received Government sanction: and,. 
though the by-laws, as they now stand, are not ideal, 
they are a great advance on those that previously 
obtained. But more than this is required. In my fare- 


-well speech to the Bombay Corporation, I said that. 


“no by-laws will ever have the beneficial effect — 
they ought to have on the health of the city 

until the Act is amended in such a manner: 
as to prevent the crowding together of houses 

which is now legally possible’? I sincerely hope- 
something will soon be done in this direction, in spite 

of the cry of “ confiscatiom’’ which is sure to be 
raised, Finally, I may mention, as the point has 

been raised, that a Town Planning Bill is about to- 
be introduced into the Bombay Legislative Council. 

Sir Steyning Edgerley may remember that I urged: 
the necessity for powers, such as a Bill of that kind 

will provide, in a lengthy memorandum on the 
Improvement Trust Schemes which I issued to the- 
Trustees in January, 1907, and copies of which were 

sent to Government. I am glad to know that now, 

three years after, there is a prospect of an Act which 

should ensure that new areas are developed on lines. 

which will prevent the necessity in years to come of 
vast expenditure on improvements. As Sir Frederic 

Lely said, ‘‘ Prevention is better than. cure.” 


_. 


Mr. T. J. Bennett, C.I.E., writes :—My name- 
was put down to take part in the discussion on Mr. 
Dunn’s paper, but I had to leave too early in the- 
proceedings to do so. Had I spoken I should have- 
commented upon the fact—obvious to anyone who 
knew the history of the great movement still in 
progress for the improvement of Bombay—that in the 
Chairman, and in the reader of the paper, we had 
emphatically the right men in the right places. We 
should have felt that something was wanting if any- 
one but Lord Sandhurst had presided over this- 
meeting. There were some amongst us who could 


easily carry their memories back to the early days of 


1895, when Lord Sandhurst came out to govern the 
bringing with him, as an 
earnest of the interest that he was certain to take 
in the well-being of the poor, the reputation ofa hard~ 
working and practical helper in the cause of the 
London Hospitals—a reputation which he has con-- 
tinued to live up to since he returned to England. 
Before he had been many weeks in Bombay we heard 
of his quiet peregrinations through the slums of 
the city which were destined to become the 
scenes of the great scheme of improvement with which 
his name will be always associated in the history of 
Bombay. The newspapers had something to say about 
Haroun-al-Raschid, and people were, of course, very” 
favourably impressed by the eagerness which our 
Haroun-al-Raschid was showing to interest himself in 
the well-being of his new subjects, Then came the: 
long cycle of plague, and all the distress and suffering 
that it brought with it. It was in conditions de- 
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pressing enough to take the heart out of any man that 
the scheme for a reconstructed and regenerated 
Bombay had its inception. 

There were some present who could remember a 
quiet dinner in a certain club, scarcely a stone’s throw 
from the great cluster of workmen’s dwellings at Agri- 
pada which were the first tangible fruits of the im- 
provement scheme.. Lord Sandhurst would have for- 
given me- if I had mentioned that he was one of that 
small company of men prominent in the administration 
of the city and Presidency, and,that with no lingering 
over their wine they adjourned to a small room in the 
basement of the club. What was said and done 
there is not on available record, but there was sown 
the seed which grew into a great tree that has borne 
the fruit of which Mr. Dunn told us. Lord 
Sandhurst may look back with legitimate satisfaction 
to that quiet meeting in the monsoon of 1897, 
and this meeting might congratulate him upon the 
results which have so far been gathered in. Mr. Dunn 
stands conspicuous amongst the distinguished mem- 
bers of the Bombay Public Works Department who, 
beginning with Sir Walter Hughes—whom we may 
count as one of the creators of the new Bombay that 
is now. coming into existence—have been placed 
during the last ten or twelve years at the head of the 
Improvement Trust. Mr. Dunn’s administration was 
distinguished for this—that in his time the somewhat 
vigorous criticism which from the beginning had been 
passed upon the work of the Trust had almost ceased. 
There was nothing exceptional in this criticism, for all 
the great improvement schemes which have been put 
through in England have, in their initial stages, gone 
through a similar ordeal. In the case of Bombay, 
however, it was accentuated by the fact that the Cor- 
poration had from the first looked with anything but 
a favourable eye upon the Trust. They regarded the 
formation of the new body as involving a want of 
confidence in them. That feeling has died away, 
largely through the tactful and conciliatory 
course pursued by Mr. Dunn during his four 
years’ chairmanship of the Trust. It was some- 
thing more than a compliment to Mr. Dunn when, in 
his last year of service in India, he was chosen to be 
President of the Corporation ; it was the proclama- 
tion of a new and friendly understanding between the 
Improvement Trust and the Corporation, which, in 
the best interests of the City, was cordially to be 
welcomed.. 

Mr. Dunn confined himself to one aspect of 
the work of the Improvement Trust, the housing of 
the working classes in Bombay. Some might have 
wished to see the subject treated on broader lines, as 
the problem of housing in a typical Indian city. But 
it is doubtful if there is such a thing as a typical 
Indian city. What would be true of Bombay, with 
an area circumscribed by its island outline, might 
not be true of Calcutta—certainly would not be 
true of Madras, with its spacious area. And so 
the subject has been put before us under local 
limitations. But it must not be supposed that 
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this brings the proportions of the subject within 
parochial limits. When we speak of Bombay local 
affairs we are speaking of an administration with a 
Budget that now exceeds a crore of rupees, and with 
a population exceeding that of the newest of the 
Dominions of the Empire. The healthful housing of 
such a population, grouped around the chief gateway 
of India, is a matter of little less than Imperial 
moment. Mr. Dunn has by no means overstated the 
evils of overcrowding and insanitation which called 
for the measures provided in the Act of 1898. Some 
years ago Sir Bhalchandra Krishna gave an account of 
a visit to a chal in which he found no fewer than 
16 adults in a room I0 feet by 20 feet, with half-a- 
dozen separate fire-places in operation ; other rooms 
9 feet by 8 feet with eight persons in each room. So 
that the 4.2 persons per room which the census of 
1901 showed to be the average in occupation of single 
room tenements exhibited the evil at much less than 
its worst. But to realise the overcrowding of Bombay 
in its worst districts we must look at Madanpura, 
where 96 per cent. of the population are living in 
single room tenements. 

At an early stage in their operation, the Trust had 
to consider the question whether chá? building could 
be put upon a commercial basis. They had before 
them the example of one great public body, the Port 
Trust, who had housed their employés in buildings 
which conformed to a high standard of sanitation and 
convenience, and their first venture was carried out on 
almost equally generous lines, with a loss of nearly 2 
per cent. The economic objections to this policy were 
strongly pressed upon them at the time in the Bombay 
press. They were told that by providing the working 
classes with house room at a rental which did not 
cover interest and cost of management, they were 
virtually contributing out of public funds to the wages 
of the working population. In theory, it was a repro- 
duction of the vice of the old Poor-law system in 
England, where, before 1834, poor relief went in aid 
of wages. And the argument was reinforced by the 
example of the Port Trust, who might well -have 
argued that the houses which they provided for their 


employés, so far as the rents charged were below cost, 


should be counted as wages. There was, of course, a 
good deal to be said in favour of starting the building 
programme on generous lines. A new standard of 
comfort and decency had.to be set up to serve as an 
example for private enterprise. The houses might, 
therefore, be looked on as model workmen’s residences, 
In-such a scheme strictly commercial considerations 
might be waived, no matter what theorists might say in 
the newspapers. It is a question, however, whether 
having once set up their model, a public body with 
public resources to administer should continue build- 
ing up to it. The Trust seem to have endeavoured, 
in their later undertakings, to conform more nearly 
to commercial principles. On the first lot of houses 
there was, all told, a loss of nearly 2 per cent.; on 
a later lot the loss seems to have been brought down 
to rather over 1 per cent., on another to about 4 per 
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cent. The latest, if the cost of a special superintendence 
which a private landlord would not feel bound to under- 
take were excluded, would probably realise 5 per cent. 
The Trust seem, therefore, to have arrived within 
‘measurable distance of a solution of the problem 
how to build sanitary. houses for the working 
classes at a cost which will allow of a fair return 


on the capital invested. They have abandoned the — 


counsels of perfection with which they began in 
laying out their sites with accommodation for 500 
persons per acre—a very generous provision seeing 
that it compares with 750 per acre in some model 
workmen’s dwellings in London. Considering the 
difference in the conditions of life in India, the 
greater time spent in the open, and so on, a somewhat 
more economical allotment of space would be per- 
missible without detriment to health conditions. 
There seemed to be a certain impatience in Bombay 
at the rate at which the housing part of the Trust 
programme is being carried out. It is scarcely for 
people in England to say whether or not there is 
ground for this. But it is evident that little more 
than a beginning has been made in a work of 
enormous importance, and the need for acceleration 
is emphasised by the serious increase in rents in 
Bombay which bear heavily on the labouring classes. 
The question then arises whether the Trust should 
carry out the rest of its building programme unaided, 
or whether means cannot be devised by which private 
enterprise can be associated with public authority in 
future stages of the work. There have been mani- 
festations of a desire on the part of wealthy capitalists, 
millionaires and others, to co-operate in the work, 
and it would not be inappropriate, in the presence of 
the author of the'preat scheme that was devised for 
bringing into existence a new and healthier Bombay, 
to express a hope that this desire may be given 
effect to. 


TWELFTH ORDINARY MEETING. 


Wednesday evening, March 2nd, 1910; Mr. 
CARMICHAEL THOMAS in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Ellis, John Patrick, F.R.C.I., Kansanshi, N.W. 
Rhodesia. 

Farrington, Anthony Charles, M.R.C.S., L.R.C.P., 
Dernford Hall, Swefling, Saxmundham. 

Marley, James Edward, Hebburn-on-Tyne. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Dungey, Miss M. Edith, Glendower, Redruth. 

Feyzoullah Bey, Poste Italienne, Constantinople, 
Turkey. 

King, Hugh Sebastian, 18, Pall-mall, S.W. 

Nath, Rai Bahadur Lala Baij, Executive Engineer, 
Sirhind Canal, Ludhiana, Punjab, India. 
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Payne, Edwin Artbur, P.O. Box 242, Cape Town, 


South Africa. 

Russell, Charles James, M.D., Tristram-house, 204, 
Manchester-street, Christchurch, New Zealand. 

Sothman, P. W., 540, Dovercourt-road, Toron to 
Canada. 

Stomm, Captain William John, Grove Hill, Harrow- 
on-the-Hill. 

Wood, Robert S.,65, Fawe-park-road, Putney, S.W. 


The CHAIRMAN (Mr. Carmichael Thcmas 
announced that Sir William Bousfield, who was to 
have presided, and who would have made an ideal 
chairman in view of the nature of the paper to be 
read, was unavoidably prevented by indisposition 
from attending the meeting. 


The paper read was— 


THE TEACHING OF DESIGN. 
By E. COOKE. 


We are invited to consider again an old 
subject, the teaching of design. Before the 
middle of last century schools were established 
to teach design. They were founded on 
principles that were rapidly passing away. 
The new method of science based on observa- 
tion had extended so far, and had become so 
powerful since the early part of the seventeenth 
century, when Bacon said, ‘‘ Man knows no 
more and can do no more than he has observed ` 
of the order of nature,’’ that all was changing 
—new conceptions of mind, of knowledge, of 
education, and of development were changing 
the whole world, and during the last sixty 
years this revolution has continued with even 
greater power, so that we cannot now consider 
the teaching of design without recognising 
fully the observational methods of science and 
its conclusions, especially those related to 
development. For we have been led by them 
to see that we can teach rightly only by 
knowing the way Nature teaches, and 
following it, for ‘‘Nature is conquered by 
obeying her.” The history of the teaching of 
design here will lead us to this conclusion. 

Schools of Design, which arose before 1850, 
were changed a few years later,. probably 
under Ruskin’s influence, to Schools of Art. 
The change of name may have indicated diff- 
culties in teaching design. Ruskin said, about 
this time, ‘‘ Designing cannot be taught. If 
it could be taught, all the world would be 
taught as all are taught to read.’’ Schools 
of design were dominated by the principles of 
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ancient philosophy, which rested on mathe- 
matics, and they were practically devoted to 
the imitation of works of art. The course con- 
sisted of imitation of flat copies of ornament in 
outline, practical geometry, perspective based 


on geometry, models and casts of ornament: 


for light and shade. I well remember, about 
1853, I wanted to know how to design. I 
went to the Head School of Design, Somerset- 
house, hoping to learn, or at least to be put 
in the way; but after two years I had not re- 
‘ceived one hint of the way, nor one exercise in 
invention. I went empty away, and had to teach 
myself. There was no study of natural objects, 
no colour, no exercises in invention or design. 

To establish a school of design on these 
principles, at this time, could not pass un- 
challenged. John Ruskin had, for some 
years, been advocating the first principles of 
the new time. ‘‘ Go to nature,” he said “ neg- 
lecting nothing, selecting nothing.’’ In 1855, 
with Rossetti as helper, Ruskin began to teach 
a class in which all the studies were directly 
from natural objects, or from casts of natural 
objects. ‘‘ Learn to see: seeing is knowing,”’’ 
he said. ‘‘ There are no lines in nature; make 
none.” Rossetti began at once to draw the 
figure with colour, according to Ruskin’s 
notions; he did not suggest that we should 
follow his own method, and draw from know- 
ledge or imagination. 
lopment were not yet clearly enunciated on this 
‘point, and Ruskin would certainly at this time 
have objected, for his aim was that of modern 
‘science. 
record of natural fact, selecting nothing; 
design selects. In 1858, Ruskin, in his in- 
augural address at South Kensington (chap. 1 
—“ The Two Paths’’), said, “ All great and 
good art consists of two things :—(1) State- 
ment of observed fact, and (2) design;. the 
ordering of facts by the human intellect.’ 
He never quite understood design; his con- 
ception of nature at this time was limited to 
outer nature or objects, and his psychology 
was modified by Presbyterianism. In this 
address, although he insists that design 
is essential to all good art, he says: “the 
imagination of men’s hearts is all evil con- 
tinually.’’ He forbade selection, and yet design, 
the ordering of facts observed is essential. 
‘ Noone can teach design,” he said ; “ I could 
as soon tell you how to make an ear of wheat 
as a good pattern ;’’ and as lately as 1877 he 
said, ‘‘ Drawing may be taught by tutors, 
‘design only by heaven.’’ 

But long before this time the observa- 
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tion of nature, which he so ardently ad- 
vocated, had advanced far beyond him, and 
had led to conclusions he knew not of. 
Seventy years before he said ‘‘ design can- 
not be taught,” inventional drawing was 
taught, and taught, too, like reading, to all in 
the school: nay, more, its teaching arose from 
the teaching of reading, and reading itself was 
taught inventionally by Pestalozzi, who also 
based all his teaching on the same observa- 
tion of nature, but he included and re- 
cognised the nature of the child. His 
observation of children, while teaching, re- 
vealed to him a new education based on 
development, and this had reached us. In 
1850, H. Krusi published his ‘‘ Inventional 
Drawing on the principles of Pestalozzi,” in 
this country. In the preface he said, ‘‘ To 
develope the power of design children’s in- 
ventive powers must be cultivated. To place 
figures for imitation from this work before 
children would be to miss the most interesting 
Schools 
of Design will do more good when, in infant and 
day schools, steps are taken to develop the 
fundamental principles of form in connection 
with expression and ingenuity of combination.’’ 
Krusi was teaching Inventional Drawing at 
this time at the Home and Colonial Training 
College in Gray’s-inn-road. 

One and only one qualification was then, 
and often is still considered sufficient for 
a teacher of drawing, that is, he must be 
able to draw. . That is one requisite, but 
to teach and to draw are essentially 
different arts: teaching deals with mind, 
mental development, with the history of draw- 
ing. in child and race. To develop mind, 
something of its nature must be known. An 
old lady who knew nothing of the structure 
and functions of the body was in my childhood 
a kind of parish doctor, and next door another 
old dame kept school and taught reading on 
the same analytic and ancient principles 
as those on which the schools taught de- 
sign. She knew nothing of mind nor how 
the child learned; she could read her- 
self, that was enough, and the child really 


_ taught itself. The modern teacher should go 


beyond the empirical methods of these old 
ladies. He should know something of the 
child’s nature, of mind and development: all 
manner of errors arise from want of this know- 
ledge. 

Pestalozzi understood development, and for 


- that reason he made his great discovery. It 


occurred in this way: In 1799 he had to 
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teach a class of children of all ages to read 
without books or apparatus; of necessity he 
began with simple sounds. The method was so 
successful that he inquired the cause. He had 
been a lifelong observer of nature and a student 
of development, a study then quite new. His 
last work had a title familiar to us, ‘‘ Inquiries 
into the Course of Development of the Human 
Race.’’ This knowledge helped him to in- 
terpret his success in teaching. The children 


learned easily from sounds, for with sounds | 


the race began to speak, and speech preceded 
letters by many ages. Letters are a union of 
two primary means of expression, speech and 
drawing. He discovered that child and race 
began to read in the same way; he concluded 
that the course of development in the child 
agreed with that of the race, and therefore 
teaching should follow the course of natural 
development, for, as Bacon said long before, 
‘ Nature is conquered by obeying her.” 

This new doctrine was not understood by 
Pestalozzi’s contemporaries: it is not under- 
stood here, a century later, in the country of 
Darwin. Development reverses much of the 
older philosophical methods. Observed fact 
and science take the place of speculation and 
authority, the methods of the child instead of 
those of the mature man. The old thinkers 
believed that ideas were innate, and that 
the child could understand mathematics as 
soon as it could talk ; they therefore demanded 
from it accuracy from the beginning. Pesta- 
lozzi saw, and we see even better, that all know- 


ledge and thought begin indefinitely simply, | 


and become definite and complex; ‘‘ we rise,’’ 
he said, ‘‘ from vague sense impressions to clear 
ideas.” Further, he saw that the formation 
of knowledge by sense impression is incom- 
plete without expression. If outer nature 
stimulates the mind to form knowledge, ex- 
pression completes it. ‘‘ All true, all educative 
instruction must be drawn out of the child and 
be germinated within it.’’ Itis the drawing 
out, or the expression of self-formed knowledge 
that educates. Expression develops both know- 


ledge and child, and sets in motion the whole. 


course of interaction. Expression demands 
knowledge; knowledge demands sense im- 
pression and thought ; when once knowledge is 
expressed it can be verified, it can be revised, 
re-considered, and re-expressed, and so know- 
ledge will be perfected and the child developed. 


All development is the result of the 
interaction of organism and its environ- 
ment. But ideas and knowledge are mental 


products, they exist in mind, and in mind 
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only. What ideas are exactly, is not easy to 

tell for they must be put into some form, or 

form must be adapted to ideas to express them. 

Ideas and means of expression are separate 

and unlike. There must be means of expres- 

sion which must be known, and also ability to 

adapt means to ends. Sounds are the easiest, 

most common means, drawing comes next. 

Words are signs of thought and means of ex- 

pression, but they are unlike thought or ideas. 

Two strangers conversing, whose language is 

unknown, are less intelligible than a running 

brook. Drawing is a more universal language, 

it deals more with ideas than with thought. Ex- 

pression consists, then (1) of ideas, knowledge, 
mental contents, and movement, and (2) of the 

means of expression, words or lines; but as the- 
mental contents and the meansof expression are 

unlike, as ideas are mental and form material, 

there must be (3) some power and process of 
adapting means to ends, sounds to thoughts, or 

form to ideas, that is, there must be ability to 

design. ‘ 

Let us go back to the origin of this means 
of expression in the individual, and follow its 
development. The baby begins life and educa- 
tion with an involuntary cry ; it soon discovers 
and makes other vocal sounds, and by repeti- 
tion, control is established. When the child 
can control its vocal organs, it delights to use 
them, as it always delights to use any power 
itis conscious of. By this exercise, it ‘‘ comes 
upon,” discovers, or invents other sounds, with 


_its lips, mouth, tongue, and throat; it also 


varies and combines the sounds it makes. The 
child begins to talk by inventing in this simple, 
vague way the means of expression, bit by bit, 
and then combining them ; speech is a pro- 


cess of synthetic development. At the same 
time, ideas are being formed by sense 
impression and mental activity, and very 


soon sounds are associated with its feel- 
ings and ideas, and so they become means of 
communication and expression, or outer signs 
of inner feelings. A child invents a language 
of its own, which its mother understands, before 
it learns its mother tongue, and it learns this 
more easily because the sounds are already 
known, and because of its language-making 
instinct and the necessity for expression. 
‘“ The child is a creative being’’ is a funda- 
mental principle of Froebel, a follower of 
Pestalozzi. No one teaches—no one can 
teach—the child at first to make sounds, nor 
what sounds to make, any more than one can 
teach the child to form ideas at first. It 
invents or discovers simple sounds, and by 
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repeating them again and again—they are 
fixed and varied—the beat, rhythm, and 
repetition of the mere sounds are a delight 
to the child and an education. Gradually it 
adopts the sounds its mother uses. She will 
guide their selection, but the child associates 
or adapts them to its own ideas, often with 
strange results. 

Drawing is originally a parallel means of 
expression, but since letters and printing, 
which are derived from it, have become com- 
mon, this important function of drawing is 
forgotten. There are many questions con- 
nected with drawing which its development 
alone can throw light upon—such as the origin 
and nature of line and of design. We will 
therefore, look at a specimen of this primitive 
drawing, and afterwards trace the development 
of drawing itself. 

The children in a Board School were asked to 
draw what they pleased. Twenty minutes were 
given. This drawing ofa house is by a child of 
ten, Standard II. Ninety-two per cent. of the 
whole school draw houses. In ninety per cent. 
the human figure appears. The chimneys are 
drawn in different directions, nearly all oblique. 
This is not important to the child ; its drawing is 
not an imitation. Of the roof, the outside is 
given; in the floor below, the inside is shown. 
The outside of the roof and the inside of the room 
are best known: the difference is natural—the 
known comes first. The window has dark 
curtains. This is exceptional: curtains are 
usually white, but seen from within, a white 
curtain looks dark against the light outside 
the window. Light and shade is rarely noticed. 
All windows are treated like this, although the 
fact is that windows seen from without are 
dark and the curtains are white. The child 
knows the window from within, light attracts 
first, and this knowledge gained from within it 
applies to other windows that are seen the 
reverse way. The floor is a line only; a 


horizontal line stands for it. The whole 
drawing is diagramatic, a sign of the 
child’s knowledge of the house. The chair 


is apparently suspended: the child cannot 
represent a horizontal plane in perspective, 
but this is a good beginning, and with a 
little invention it would come. Below there 
is breakfast, the two people are standing 
on the chairs which are opposite and sym- 
metrically placed, with the cradle and baby 
between them under the table. The heads of the 
figures are most important and are, therefore, 
very large. Ground floor—outside and inside— 
are again both presented, but now in one room.. 
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The outside of the street door, with its knocker, 
handle, and number is in the middle of the room. 
In front of the fire is a horizontal figure. In 
the slanting chimney and in Egyptian draw- 
ings direction is not important. The only fur- 
niture is a motto, ‘‘God Bless Our Home.” 
The words are written not imitated; for they 
overflow the board onto the wall. All lines are 
ruled; we are so anxious to prepare children 
for the future, when ruling may be needed that 
we give ruled drawing and neglect to make 
perfect the present stage of the child. To do 
that is the safest way to prepare for the future. 
Ruled lines are easily acquired, but drawing 
requires manual training. There should be 
more pleasure in drawing freehand than in 
ruling. At first the child delights to scribble ; 
the movement is as pleasant as skating. All 
this is arrested or destroyed by our teaching. 

The drawing is diagramatic, or germ-like. 
Elevation, section, outside and inside; what 
is known, what is thought, as imagination 
suggests is told by means of line. The figure 
comes next; in ninety per cent. it occurs. 
One from the same class has the elliptical 
body and rounded head, two eyes in profile, no 
joints to legs. It is outside the house, and out 
of all proportion to it; as in all early art, it is 
important, and therefore large. l 

This primitive drawing is not an imitation ot 
things seen, as they aře seen; it is not drawn 
for its own sake to learn to draw, it is intended 
to express what ts known and thought. It 
gives the movement of mind as-speech does, 
passing from outside to inside of ‘the house 
and the bed; it seleetS-and ‘heglects, as in the 


tg? ore 


is knowledge of the ‘hcuse ; ‘the’ second is the 
means in which the ki@wlédgéis expressed, 
drawing of line and form.’ The whole drawing 
is in line, except thè curtains. Lines are 
adapted to ideas or knowledge, as words might 
be. The drawings are designs, intended to com- 
municate or express knowledge. The house 
and the man are by children of nine or ten. 
Let us try to follow their development. A few 
illustrations first may help us. Here is the first 
bird, animal, and man by a child of four. Go 
back two years, and there is scribble only. 
The origin and rise of scribble we will follow 
directly. I take an actual case. At two the 
child scribbles, then one scribble becomes 
separated from the mass; it is repeated, and 
stands for several objects. At the age of three a 
rounded form was called a head, and lines were 
attached to it. Then for a year knowledge of 
line and form is acquired, and the discrimi- 
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nating power in mind which puts like impres- 
sions together, adapts the rounded form to 
head and body.: Bird, man, and animal were 
created together on the same day. 

These illustrations may help us to follow the 
development of drawing. To draw is to make 
lines or marks, but lines without meaning are 
only scribble, as sounds without words are 
only babble. But before lines can even stand 
for knowledge, knowledge must be formed, it 
is not innate. The child brings no knowledge 
to this world ; all knowledge is originated and 
developed in each individual. At birth the 
child cannot see, or sees only a blurred image 
of objects. From sense impressions of objects 
and mental activity ideas are formed; like 
impressions are united to form ideas, and 
similar ideas are united to form knowledge by 
the activity of mind itself. Order is mind’s first 
law. 

Knowledge is mental, and must be put into 
some form—drawing, the making of lines and 
forms, is one means of expression. Lines and 
form originate, as knowledge does, from spon- 
taneous activity. Knowledge begins with 
mental activity, expression begins with bodily 
activity, or with reflex action. ‘fhe child’s 
first movements are uncertain, repeated at- 
tempts evolve control and correlation ; prehen- 
sion, the ability to hold a stick, to move it about, 
and to touch surfaces with it, become corre- 
lated, and soon after scribble begins. Lines 
are a result of this correlation, but they are 
come upon or are invented by the child, while 
the shape of the lines is determined by the 
structure of the arm and its free movement 
from the shoulder. The lines at first are 
continuous graduated curves, which suggest 
spirals, ellipses, and ovals, as the hand becomes 
controlled, and as ideas are formed, separate 
scribbles are made, which are associated with 
the child’s ideas. The same scribble stands 
for cat, bird, man, or dog. Both ideas and 
scribble have form, and their association calls 
the child’s attention to the form in its scribble ; 
this, and making the lines, build up in the 
mind a knowledge of linear or abstract form, 
that is, of form apart from objects, and this 
becomes to the child a language or means of ex- 
pression. About the age of three attempts 
are made to adapt rounded lines to ideas; but 
at the same time chance lines and shapes are 
named after they are made. Outer scribble 
and inner ideas interact; the child learns from 
the scribble. We may see no likeness in lines 
which the child always calls by the same 
name. As the lines and forms, freely made, 
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are similar to the curves characteristic of living 
forms, this likeness is seen and knowledge of 
form grows. About the age of four, the child 
knows enough of form to adapt it to its simple 
general conceptions of man, bird, or animal. 
A rounded head and elliptical body arise with 
lines which stand for legs, and later, for 
arms. When the child’s knowledge of form 
can be adapted to the expression of its 
ideas, drawing begins, however rude or crude 
the result may be. The knowledge has been 
formed, the means of expression have been 
discovered or invented by the child, and the 
adaptation of means to ends, or design, has 
germinated and evolved from it also. 

Drawing, the expression of the child itself, 
contains these three elements — knowledge, 
means of expression, and design or adap- 
tation of means to ends. Ideas and know- 
ledge originate from sense impressions and 
mental activity. Line originates from pre- 
hension, a stick, movement, and contact 
with some surface—lines are come upon or in- 
vented by the child as sounds are. Form 
originates from, and is determined by, 
the structure and movement of the arm. 
Knowledge and means of expression begin 
apart; when means are adapted to ends, 
drawing begins. Drawing, a means of self- 
expression, is a long and complex process of 
synthetic development. Its beginnings are 
simple, separate, and indefinite, which gradu- 
ally unite. Line is not a’result of the analysis 
of outer form by the mature mind, but a 
synthetic development of the child. Form is, 
at first, a result of arm movement and struc- 
ture, although generalisation may soon be 
added. The adaptation of line and form to 
ideas or design is also synthetic; it is pro- 
bably a result of that mental power which first 
unites like impressions into ideas. 

Pestalozzi, Krusi, and Froebel, on their 
principles of development, were right in be- 
ginning systematic and formal teaching of 
drawing with invention and design, for so child 
and race begin. Schools of Design separated 
means of expression from thought, and at- 
tended only to imitation of the means. Design 
was not needed, or only in a limited way. 
The early function of: drawing was forgotten. 
Ruskin did not recognise it either. He’used 
drawing to help observation to form knowledge ; 
for this, accurate imitation was needed, not line © 
nor design nor expression of knowledge. At 
first he endeavoured to dispense with line, 
and with it design. In drawing from objects 
at first all begin with outline. Development 
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repeats the form of its early ancestors, and so 
outline reveals its origin. Drawing for a long 
time was, and still is called in France, as it 
was called by Leonardo da Vinci and Michael 
Angelo—design. Michael Angelo says, ‘‘ The 
knowledge of design or of line-drawing is the 
essence of painting, of every form of repre- 
sentation and all science. All the works of 
the brain and hand are design or a branch 
of it.” Letters and printing have supplanted 
it. The printing press of Caxton was set up 
during the lives of these great masters, and 
the world has changed; but this drawing, or 
design, if development teaches anything, is 
most educational—probably the most educa- 
tional of all drawing and the basis of all. 

Development suggests, further, a whole 
series or system of elementary exercises. Before 
the child can use drawing as expression there 
is much preparation. Each element begins 
separately, and is exercised before it unites 
with others. The ancient analysis was that 
of the mature mind, and the subject was 
separated unnaturally. The teacher’s ten- 
dency is to follow his own methods. The 
art of teaching is to know the child and to 
adapt our methods to it. Child and teacher 
differ. The teacher’s notion of simplicity is 
to reduce to elements. The child’s simplicity 
is of wholes. The man begins with a straight 
line; the child with a whole but very simple 
man. In the old elementary drawing, the 
means of expression, separated from mind 
and thought, were alone considered and imi- 
tated. The elements provided were very in- 
complete and unsuitable to the child. Design 
was not thought of. The child was not credited 
with power to think or to design. Development 
suggests elementary drawing; but unlike that, 
mental and bodily activity, the head and the 
arm, must not be long separated; and among 
linear elements the organic must not be ex- 

-Cluded. Invention and design must be recog- 
nised from the first lesson. 

This leads to the consideration of the teach- 
ing of design in its u$ual sense, or the making 
of patterns. 

Ruskin said rightly, no one can, in the ulti- 
-mate sense, teach anybody to design. In the 
ultimate sense, no one can teach anybody any- 
thing, but anybody can learn anything. The 
child invents its first sounds, associates them 
with its vague thoughts and feelings, and so 
invents its first language. Its mother begins 
at the known, and at what the child can do ; 
associates its sound with her meaning; she 
may use imitation to help, but she adapts her 
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teaching to the child’s nature, to its language- 
making and expressional instincts. She teaches 
the child by its own methods of learning, and 
uses the means it invents and its own powers. 
Design and much beside may, and should be 
taught in the same way; the child should be 
guided on its own way by its own knowledge, 
means, and powers. Ruskin said, ‘‘ Drawing 
may be taught by tutors; design only by 
heaven ;’’ but heaven is impartial, and the 
power to design is given like the sunshine to 
all, we see it everywhere. That artist, the 
butcher, arranges his joints in series, order 
and symmetry. That designer, the kitchen- 
maid, puts symmetry into saucepans when she 
arranges them, from small to great, in 
regular order, with their handles contrasting 
symmetrically. The decorative coster makes, 
with the fish on his barrow, appropriate pat- 
terns, and over his fruit stall, with its ordered 
masses of colour, he suspends, just now, 
borders of bright-red rhubarb, alternately with 
bunches of.bananas. Order, unity, the put- 
ting of like to like, and the opposing of like 
to unlike, from which such fundamental princi- 
ples of design as. series, contrast, and sym- 
metry arise, are innate in all mental activity. 
By this orderly self-activity from the beginning 
of life, like impressions are formed into ideas, 
and ideas into knowledge ; it is the very founda- 
tion of thought, of science, and of art. -To this 
fundamental activity in mind the teacher can 
always appeal and be sure of response: it 
exists in all, for design is taught by heaven. 
But a self-active power of orderly arrange- 
ment exists not only in: the mind and in the 
body of man, but everywhere, and its power 
of building up beautiful form, with means 
adapted to its ends is not limited to man, nor 
is it peculiar to mind. One bright, frosty 
morning I was surprised to see, from the very 
doorstep, the whole pavement decorated with 
wonderfully beautiful frost patterns; every 
grey stone had its own complete design, worked 
in crystals ; all were alike, but all were different 
and infinitely varied. The patterns suggested 
plants, foliage and seaweeds, but changed 
and glorified. The delicate curved stems, with 


-their gem-covered leaves, were enriched with 


quaintly - jewelled appendages, and crowned 
with abundance of floral bosses. All had been 
wrought in one-night, and all were the work of 
some force which first changed the mist or dew 
into crystals, and then arranged them in order, 
by its own activity, working under law; so 
that there was unity among the unlimited varia- 
tions. The ultimate units of all the designs 
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were the same shaped crystals, but the whole 
pavement of London was covered with different 
patterns. All were formed of what is called 
<‘ dead matter,” non-living water, mist, and ice, 
but every atom of every crystal had moved to its 
place by order of some self-active power. If 
it wassome form of heat, directly the sun looked 
on the performance its beauty vanished. A 
similar power transforms and builds up the 
more permanent form of living things; a plant 
by its own activity gathers from earth and air, 
from rain and sunshine, raw materials into 
itself. These it first assimilates by its own 
activity, and then builds up from within its 
inner structure, and even its outer form, and 
it does this in the flowering plant through a 
series of units, beginning with the simple type 
of all in the seed, and passing from simple to 
elaborate foliage, changes further into the 
more complex leaves of flower and fruit. All 
its parts are modifications of one unit as the 
frost forms were. By its own activity the plant 
gathers and assimilates materials, grows, 
develops, and repeats again the form of its 
ancestors. As easily do ideas and knowledge 
germinate and develop in the mind; they spring 
up ‘‘as effortless as woodland nooks send 
violets up and paint them blue.’’ Mental self- 
activity is common; the mind for ever goeth 
round, to it we may appeal in teaching design ; 


there is no necessity to tell or to teach the first | 


simple principles of design, they are in all. 

Here is one of the most important factors in 
design ready. Ifit is urged that no child will 
make patterns worth seeing, remember de- 
velopment begins with the vague and the 
simple ; improvement is rapid, and sometimes 
wonderful. l 

The activity of hand and head begin natur- 
ally together, but apart, in teaching we begin 
as the child begins—with its own hand move- 
ments and scribble. The bodily activity of the 
child is as abundant as its mental, and similar 
appeal can be made toit. ‘‘Can you scribble? 
let me see you,’’ is all that is needed for a 
beginning. Observe what happens. There is 
{1) the free bodily action of the arm from the 
shoulder; (2) the rapid and repeated lines 
of (3) very beautiful shapes and quality of 
line even at 16 months. All these things 
should be raised to an art. To make the form 
and action permanent there must be ordered 
exercise. The child drills itself naturally by 
tepetition Adopt the hint. Forms made by 
the action of the hand and arm can be selected 
and made the basis of future exercises both for 
handling and design. They resolve themselves 
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into certain types. The combinations, natural 
to the hand, are the best to begin with. 
The art of the teacher must rest all through, 
down to each act, on observed facts, on 
knowledge of the child—psychology and de- 
velopment. The educator will draw out of the 
child itself enough to start it on the way, or to 
reveal to it what itcan do. It will then go on 
by its own growing powers. It will understand 
what it does, and this will prepare it to receive 
and understand more. The four facts observed 
may be, (1) free action of the hand and 
arm, (2) rapid and repeated movement, (3) line 
and (4) form. These elements are prepara- 
tory, and although they may be considered 
separately they are combined in practice. 

Thechild begins with line. Line isto the child 
a language, a means of expressing itself, but 
it exercises itself with line and arm movements 
for about two years before it draws. The old 
conception of line was confused very curiously 
with geometry. The line was said to have length 
without breadth, but to the line of drawing 
this definition could not apply. Historically, 
line must have arisen long before geometry. 
The cave men’s line is perfect. Line was sup- 
posed again to be the result of analysis, pro- 
ceeding from solid to plane, from plane to 
outline ; but while solid and plane existed, of 
outline there was none, and yet for ages 
teachers have been content with this conclu- 
sion. The elements, too, were geometric, they 
were all to be found in Euclid’s first proposi- . 
tion, but these elements were suitable neither 
to the child’s arm movements nor to the form 
of objects. 

The teaching was equally unnatural: short 
straight lines only were given for six months, — 
for one thing only should be done at a time, 
and that must be done accurately before the | 
next was attempted. This old method would . 
probably disgust a child for life with drawing. 
If to the straight line invention or expression 
are added, life and interest are added also. 
Inventional drawing combines both bodily 
and mental.activities, which interact and help 
each other. Rapid drawing helps to form true 
conceptions of form ; from muscular movement, 
and in invention the hand suggests to the. 
mind, if the mind suggests to the hand. | 

A great question is, what to begin with? The 
child practically replies lines, for they are made | 
more easily, are known, are adapted to ideas, 
and are used for design by the child itself. 
Lines, abstract or separated from objects, are — 
one of the means used to exercise and. 
discipline thought, reason, and invention. For. 
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Euclid’s linear forms demand. constant inven- 
tion to work them out. Herbert Spencer was 
taught geometry and perspective inventionally. 
His father’s inventional geometry is well- 
known. Number passes from concrete to 
abstract through line; Roman and Arabic 
numerals seem to contain hints of this. 

Moderns who maintain that ‘‘ Drawing 
directly from objects is a sound basis for any 
system,’’ may object, because there are no lines 
in objects. All designs, they tell us, must be 
based on some plant or flower. These may be 
pulled to pieces and put together again ‘“ con- 
ventionally’’ or, as you like, as one defined con- 
ventionally. It is true that all should be based on 
nature but the nature should be human nature. 
Ruskin who first introduced drawing directly 
from objects ridicules this method of designing. 
Mr. Lewis F. Day recently said that line 
was the best means of beginning design. 
But what lines? It is often said ‘‘ I can’t draw 
even a straight line;’’ the straight line 1s con- 
sidered the beginning of drawing—another 
relic of philosophy and its mathematics. We 
live in a newera. Exact science is a power, 
but so is natural science now. Although we 
have a science of biology and of development, 
we have not yet a science of form. Theonly 
elementary lines recognised are the straight 
line and arc; no others were suggested by the 
Science and Art Department. Even Pestalozzi 
and Ftoebel, the most consistent and advanced 
of elementary teachers of drawing, had no 
more. These lines do not come first. The 
lines of the child’s scribble, which are made 
with the free action of the arm from the 
shoulder, make curved lines, not arcs, but 
a graduated curve like the trajectory of a ball, 
or the string of a kite, or the quadrant of an 
ellipse, elements which are generalised in oval 
or ellipse. With a straight line or arc, or with 
both, no living things can be drawn. There 
are no elementary lines or general forms 
recognised for living things. This cannot be 
passed over, but only a very brief summary of 
what seems to me the principal organic general 
forms and their elements can be offered. 

In nature, all forms are either organic or 
inorganic. Living or organic forms have long 
‘been distinguished from non-living or in- 
organic forms by shape. Crystals are bounded 
by straight lines and plane surfaces, plants and 
animals by curved outlines and rounded sur- 
faces. Flowering plants are formed ofa few 
‘simple elements—root, stem, and leaf. All 
the parts which are attached to the stem, ex- 
cept hairs, are leaves modified, whether they 
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belong to the flower, fruit, or seed. The most 
prominent parts are leaves, and the typical 
forms of leaves are ovate or oval pointed, the 
same form reversed and elliptical, and under 
these forms all parts of the flowering plant may 
be classed. The oval is the underlying general 
form of flowering plants. 

Animals are so varied by their modified 
organs of locomotion, and other causes, that 
they cannot be generalised easily. The fish is 
leaf-like, ovate, both profile and back views. 
Reptiles connect fishes and birds; some are 
at first fish-like ; in the tadpoles the de- 
velopment of limbs can be seen; the head 
becomes slightly different from the body, which 
remains elliptical. In tortoises and frogs, the 
oval form of the body is clear. The bird is 
more complex, but its body is like that of the 
fish, ovate 1n profile or dorsal view ; its head is 
more distinctly separable from the body, but it 
is also oval. Mammals have such. varied 
limbs and appendages, their general form is not 
at first clear. But if they live in water, as the 
seal does, the general shape reappears. They 
are really composed of three forms—head, 
thorax, and hips—all ofthe same general form. 
The human form is generally very like the little 
child’s drawing, and the mummy case indicates 
its general shape. In the mollusca, the bivalves 
are ovals, univalves are spirals, the two forms 
pass into each other. For the annulosa take as 
type the common fly, and its metamorphoses 
—egg, larva, pupa, perfect insect, are all ovals. 
It would be possible to show that the lower 
organic forms are all based on the same oval 
form. The graduated curves are character- 
istic too of forms in motion. Water falling 
or rising in waves, the trajectory of a ball, the 
string of a kite, a hanging chain, folds of 
drapery, are all graduated curves. Ifthe lines 
made in the air by the movement of the tips 
of branches, could become visible, or the line 
made by the toes of a dancer, or the move- 
ment of the baby’s limbs, they would be like 
its scribbles, graduated curves, of which the 
general form is the oval, or egg, from which 
living ‘things come, and the cells from which 
they are formed. Here are elementary lines 
and general forms for living things. If they 
are unsatisfactory, let others be found; but 
unless some are provided, there can be no 
elementary drawing. 

We began with the child’s scribble, and 
are come back to it. As it is presented to us 
it is a confused tangle of lines. What can be 
done with it? Order is the first law of mental 
activity: thought follows law. To suggest 


March 4, 1910. 


that the scribble shall be put in order is just 
what the child itself will next do, and the 
business of the teacher is to know the natural 
steps, and to lead the child along its own 
course. Order of different elements may be 
suggested. Size, direction, and shape are 
all running wild. Same size, direction, and 
shape some may suggest. They will probably 
not know the value of running rapidly over 
and over one form instead of all over the paper. 
The result will be a general form—oval or 
ellipse—which will be impressed on the mind 
by muscular movement as well as by sight, 
the movement being probably the most valu- 
able impression. The hand should move 
rapidly, for this manual training correlates 
mind and body. We should recognise that 
other senses besides sight help to form know- 
ledge. This muscular, or manual training, and 
organic form have both been neglected. 

In class practice some will make ellipses, 
others ovals; some will make the forms up- 
right, some slanting, like the chimneys. All 

can be used, and the teacher must be ready to 
take as many suggestions from the class as 
possible and use them: teacher and class 
should interact. There may be no need to 
suggest that some should be put together. 
Combinations will arise out of the practice, 
which may be improved and drawn on the 
blackboard as an exercise for the class, and 
then another combination may be invited, or 
a definite number of ellipses or ovals, or both 
may be given. It is difficult to make this 
clear by description. A lesson with asides to 
the audience is better, but only one lesson can 
be given, and a series is needed. Both 
decorative drawing and drawing of objects 
from elementary line will arise from this work. 
We should be able to draw a bird from line 
elements as we spell its name. 

The child loves colour, the ancients rejected 
it. We cannot, we must respect the child’s 
nature. It may be used on the blackboard or 
on paper, but the use of the brush is a neces- 
sity. Ruskin said the brush was too difficult to 
begin with. In giving little children objects 
to draw with colour so many difficulties arose 
that I tried to make it easier by analysing 
the powers of the brush, and beginning with 
some of its easiest powers, added others, 
and in time systematised them. When the 
time was ripe, brushwork, as represented in 
the alternative syllabus, showed that the diff- 
culties were imaginary. But its most essen- 
tial characteristics have hardly been under- 
stood. It suggested a systematic scheme of 
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elementary drawing on modern principles in- 
cluding design, elementary form, especially 
organic form, colour, and the training of hand 
and arm. 

Ruskin and others have said that the com- 
binations of lines and forms for design must 
have been seen in nature or art. That is, the 
mind itself is incapable of invention or of 
thought. We are told that original ideas are 
impossible, whereas all ideas are original. The 
first fact psychology teaches us is that ideas 
are formed in every mind anew, from sense im- 
pression and the mind itself. Although the raw 
material for ideas are from sense impressions, 
mental self-activity is a part of the living child. 
The mind is capable of making numberless 
combinations, many of which have never been 
seen or made before. Nothing is easier than 
to make an original design; to make a good 
design is another matter. A class at any 
time will make a composite design with the 
graduated curve that has never been seen 
before, but it will probably be more curious 
than beautiful. 

Lines seem the best means to begjn to invent 
or design with, but the line with a firm point 
and the line with a flexible point, like that of a 
brush differ much. One is of equal width, the 
other is graduated in various ways, according 
to pressure, but it remains a line. The lines 
or strokes most characteristic of the brush are 
results of its structure, shape, the material 
used, and handling. The strokes are ovate, or 
elliptical, the general shapes of living things. 
The easiest shape is an impression of itselfi— 
an oval or ovate shape, a germ form, anda 
generalisation of organic form, which is easily 
converted into the forms of many living things, 
and can be as easily used for early inventions 
and for colour. It was not intended for 
imitation, but for invention and expression. 

The brush strokes being ovate suggest to 
children, who easily see faces, in the fire, and 
forms in the clouds, the shapes of living things, 
and in so doing they generalise better than 
many older folks. The early Greeks found 
similar forms in brush strokes, and they 
formed with them fishes, birds, cuttlefish, 
animals, and other living]things. With them 
and with children drawing and decorative 
design begin together, and the simple, general, 
organic forms which brush strokes suggest 
satisfy the child’s ideas. That their ideas 
are not ours, their drawing of a man shows. 
There is no fear of this design injuring 
children, I think, any more than it injured 
the Greeks. 
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‘Free-arm drawing and brushwork together 
are suggestions for a system of elementary 
drawing, founded on development, including 
form, colour, design, and manual tracing. 

There should be some notice before con- 
cluding of the more special teaching of 
design in the Craft School. Design has been 
considered as part of general education, 
and of a complete scheme of teaching 
drawing. The more special design required in 
a Craft School does not differ in principles and 
methods of teaching. The Craft School in 
which we were first successful was situated in 
an environment uncongenial to fine art. 
The Secretary of the National Association 
for the Promotion of Technical Instruction, 
now Sir Hubert Llewellyn Smith, established 
an experimental Craft School at Whitechapel. 
‘Design with drawing was part of the first and 
of every lesson. At this time the theories 
and influence of the Science and Art 
Department were entirely opposed to this. 
They had not moved from their ancient 
position. To the success of this experiment 
with design the Alternative Syllabus for Board 
Schools, in 1895, on the same principles, was 
mainly due. The Alma Schools, Bermondsey, 
repeated our success at Whitechapel, and the 
facts became widely known. Schools for Tech- 
nical Instruction, which were founded soon 
after, gave design a better place, although much 
of the teaching of design, especially at first, 
was mixed with the error, common still, that 
all design must be founded on some actual 
plant or flower. At first, all the designs made 
at the Craft School were called ‘‘ abstract,’’ 
that is, they were made with form and 
line—abstracted from objects. ‘‘ Growing ”’ 
patterns arose out of these, which are interest- 
ing, for they not only suggest some good 
naturalistic patterns, but show that such 
patterns arise in Whitechapel and Bow. It 
is also well to note that at the end of the 
century, work on Pestalozzi’s principles arose 
again for a short time in this new form, and 
it is not yet dead. I believe it will yet, in some 
form, become established, for it is based on 
the principles of science and development. 

The aim and purpose of teaching design 
and drawing, is to educate, and educa- 
tion is evolution; it is the drawing out 
of the child’s own self, the expression of its 
own self-formed knowledge. Teaching should 
help the child to help itself. A common com- 
plaint is that children are not taught to 
think, but their own thought is rarely 
exercised, their own ideas are not usually 
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expressed. By using drawing, as it was 


‘primarily used, as a means of expression, by 


inventional drawing and design, every one 
must think for himself. No one can express 
another’s ideas, nor design nor invent for them, 
any more than one can follow the reasoning 
Invention 
with lines is mental training as well as Euclid, 
only it is suitable for an earlier stage. That 
education which draws out the child’s powers. 


‘is much talked about, but it is still so neg- 


lected, and so very far off. Until we under- 
stand the development of the child and adapt 
our teaching to its nature, we cannot expect 
much progress, nor much education. 


DISCUSSION. 


Miss M. G. Houston inquired whether the author 
did not think that, in the teaching of design to 
advanced students between eighteen and twenty-five 
years of age, it was necessary to give them some 


literary or purely mental food besides that which 


they obtained through drawing or painting, in 
order to help them to express themselves properly. 
For instance, the children must have been told 
stories before they were able to make the illustrations. 
which were exhibited ; and should not the advanced 
students in a like manner be told stories of some 


kind, or should they only be taught technique ? 


The CHAIRMAN said he was sure the paper had 
been listened to with much interest by everyone 
present, and it made one realise the necessity of 
giving every child a greater interest in life by teaching 
it to use a pencil in its early school days. Men 
or women who, in their youth, had been taught to- 
design or draw would, as they went through the 
world, see and observe far more of what was going 
on around them than those who had no such advan- 
tages, and, in whatever station of life they might be, 
they would benefit by such early training. To take 
one example only, if a man was in the army he would 
be a better soldier because he would note in his mind 
and remember the contour of hills, valleys, and roads ;. 
his mind had been trained to notice shapes and forms, 
and would instinctively take in details. No matter 
what a man’s profession or trade might be, he who- 
had been taught to observe would benefit in one 
way or another.. If the boy continued to use- 
his pencil as he grew up, he would not only 
find a never - failing source of pleasure, but he- 
would, by the mere fact of keeping his eyes open for 
detail, find the world ‘was full of beautiful things. 
which would never have been appreciated if he had. 
not been accustomed to notice them. It was by 
putting down impressions on paper in youthful days. 
that one was instinctively trained to notice and 
appreciate. He wished to mention a little in- 
cident which might perhaps be of interest to» 
the audience. On Jubilee day half- a - dozen. 


March 4, 1910. 


artists on the staff of the Graphic were seated 
at a window for the purpose of seeing the 
‘procession pass by and preparing for the drawings 
which they had to make during the night and the 
next day. Five of them had cameras, one had a 
sketch-book ; five were occupied with selecting good 
yiews of the procession as it passed, one was busy 
jotting down everything he saw. The next day aly 
the artists were at work in the studio, and there were 
incessant comparisons of ideas and constant examina- 
tions of the photographs taken; but whenever 
details were required of what uniform such and such 
a personage wore, or any information was neces- 
sary for the correct carrying out of the draw- 
ings, if no actual photograph happened to have been 
taken of that particular personage or incident, it 
was always the man with the sketch-book who set 
the others right. He seemed to have had his eyes 
~ everywhere and noticed everything. Did not that 
show the advantage of training the mind to grasp 
the details of the scene, and the eye to note form and 
colour by constant use of the pencil? It was not 
only his notes which were useful, but it was his re- 
membrance of what he had seen. Personally he 
_would like to see every child taught to draw, and 
every child could draw—it was only a. question of 
degree, and whatever that degree might be, the 
early training could but be of great advantage, and, 
furthermore, a great pleasure in later life. 


Mr. Cooke, in reply to Miss Houston’s question, 
maintained that drawing should not be an isolated 
study but a liberal education which should cover 
everything. He quite agreed that it would be a good 
plan to tell students of about 18 years of age in an 
art school various stories, but it would be far better 
still to get them to act the stories with all the dramatic 
power at their command, because if that were done 
‘the students would be much more inclined to make 
drawings of them. He believed that anybody could 
teach himself not only design, but nearly every- 
thing else he wished to learn, and, in his opinion, 
self-teaching was the only valuable teaching. Teachers 
should not do the work for their students, but help 
them along their own way and make the path clear 
and plain for them. 


Mr. J. HopGson LoBLEy asked the author how 
he accounted for the fact that, if all people were 
natural designers, there was a very great number of 
artists, and yet very few of them were true designers. 
A true design was the hall-mark of a great artist. 
There were thousands of pictures in the Academy 
every year, but very few of them were fine in design 
in the manner that Michael Angelo’s work was. 
Was the author of the opinion that better designers 
would be produced in the fine arts if child life were 
more carefully studied? No artist would consider 
that the illustrations the author had exhibited of work 
done by children were, strictly speaking, designs. 
There was no sense of design in any of them, and in 
his opinion they were put together anyhow. 
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Mr. Cooke thought that Mr. Lobley had used the 
word ‘‘ design ” in its more technical sense. He (the 
author) had referred to the illustrations which had 
been criticised as design in what he considered the 
higher sense of the word, viz., the power of interpret- 
ing thought. This was quite another kind of design: 
from that mentioned by Mr. Lobley, although he quite 
agreed that design in the fine arts was equally im- 
portant. He wished to insist upon the educational 
value of the designs he had exhibited, because they 
were an attempt on the part of children to put their 


‘thoughts into a form that their fellows could under- 


stand. 


Mr. METFORD WARNER said the author had 
spoken disparagingly on teaching students to draw 
from nature, but there was no doubt that mischief 
ensued from students thinking of a plant at the back 
of their heads, as Mr. Cooke had suggested. 


‘Students were often taught in the schools to think of 


things at the back of their heads instead of drawing 
It was frequently stated that 
plants ought to be studied, but that study generally 
consisted of picking a plant to pieces and trying to. 
put it together again. The vivisection of plants had 
produced some of the ugliest and most pitiable of 
Ifa child was taught to: 


gain would result. A friend of his sent the head of 

an artichoke to a school of art, and when the 

master saw it he said he thought it would make a 

very good study for a chrysanthemum ! ! If such teach-- 

ing was given in the art schools, it was possible 
to imagine the nature of the I which would be 

produced. He advocated that children should be 

taught to love plants and to learn about their 
growth, and not merely their names. The absolute: 
ignorance of many designers of the forms of plants 

and flowers was shown in their designs, which were- 
often perfectly meaningless. The designer might calb 
them by some special name of his own, but they had: 
no resemblance to the plant in question. 


Mr. GEORGE MASON said he could see no con- 
nection between the scribble and the drawings. 
which the author had exhibited. Mr. Cooke had. 
ridiculed the idea of studying natural forms or manu- 
factured objects, but he (Mr. Mason) failed to see- 
how any student could produce drawings of the- 
nature shown without coming in contact with those- 
objects. There was evidence on the drawings that 
the children had observed the shape of trees and so- 


‘on, and if that was the case it was only reasonable: 


they should be brought in contact with those objects- 
from the very beginning. 


On the motion of the CHAIRMAN, a hearty vote o 
thanks was accorded to Mr. Cooke for his interesting: 
paper, which Mr. Cooke briefly acknowledged, 
and the meeting terminated. 
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HOME INDUSTRIES, 

Rubber Production.—The price of rubber is such a 
serious matter for the motor industry, and in a lesser 
degree for electrical undertakings, that it is important 
to know the probable growth of the rubber output in 
the course of the next few years, and a very careful 
estimate of this growth is to be found in the 
Commercial Supplement of Zhe Times (February 25). 
In the period from January 1, 1909, to February 23 
last, 122 new rubber companies were registered with 
a gross capital of £12,055,000. The estimated pro- 
duction in 1909 of 175 plantation properties formed 
before the close of 1908 (and not including the many 
rupee companies in Ceylon, Malay, and India) was 
2,900 tons, and as the total world’s production of 
plantation rubber in 1909 is put at 4,000 tons, it 
follows that the output of rupee companies and 
private producers must have been about 1,100 tons, 
or 38 per cent. of the production of the 175 com- 
panies, It is expected that some of the 122 new 
companies will harvest a small crop this year, the 
aggregate estimated amount being 1,000 tons, which, 
it is thought, will have increased to about 9,000 tons 
in 1914. Taking the aggregate production of old and 
new companies in 1910, the total production is 
expected to be about 5,000 tons, and allowing the 
xupee companies to give a proportionate yield, the 
total yield of plantation rubber should be about 7,500 
tons. In 1914 this quantity is expected to have 
increased to about 21,000 tons, According to Messrs. 
Gow, Wilson, and Stanton’s statistics, the receipts at 
Para in 1908-9 were 38,150 tons, and as the world’s 
production in the year was 70,000 tons, of which Brazil 
contributed 40,000, and plantation owners 4,000, the 
output of the rest of the world was 26,000. Assuming 
the Brazilian production in 1914 remains stationary at 
40,000 tons, that the production of indigenous 
rubber-yielding trees in other parts of the world is 
maintained at 26,000 tons, and that the output of 
plantation companies reaçhes 21,000 tons, plus 6,300 
tons, representing the output of the rupee companies 
and private producers, a total of 93,000 tons is 
reached in 1914. It may, however, well be that the 
estimate for plantation rubber output is too high. 
Deducting, then, 20 per cent. under this heading, or 
5,460 tons, an aggregate production in 1914 of 87,540 
tons is obtained. These figures are, of course, only 
approximate ,and they take no account of the stimulus 
to production likely to be brought about by the con- 
tinuance of the present high prices. As to -the 
demand for rubber it is impossible to speak with 
confidence. All that can be said with certainty is 
that the increase in the demand must be large and 
continuous, Much depends upon the development 
of the motor industries all over the world, and the 
demand by electrical undertakings; but the quantity 
of re-manufactured rubber now used must not be 
overlooked. It has been estimated that the amount 
of this reclaimed rubber produced last year was equal 
to the total quantity of the new product, say, 70,000 


. tons. 
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Oil Fuel.—The use of oil fuel is rapidly extending, 
and the time may be near when it will have an appre- 
ciable effect upon the demand for coal. In the United 
States a Bill has been introduced into the Senate 
which provides forthe creation of a reserve oil-fuel 
supply for naval purposes. It also authorises the 
Secretary of the navy to acquire suitable land ad- 
jacent to the oilfields of Oklahoma for the erection of 
tanks for the reserve oil supply, to establish buying 
agencies, and obtain all information necessary with 
regard to the cost. per barrel of the oil required, and 
the cost per mile of thé pipes laid. The Secretary is 
authorised to purchase, as fast as the market con- 
ditions will justify, 25,000,000 barrels of oil for the 
reserve supply of the United States navy. The 
British Admiralty has also given a big order for oil 
to be used in the navy amounting to 225,000 tons. 


Flax Growing in Ireland.—It may be hoped that 
the new organisation for promoting the growth of 
flax in Ireland will be more successful than the one 
recently started to manufacture beet sugar in Lincoln- 
shire. Lord Londonderry and Colonel Sharman 
Crawford have been active in recent years in en- 
couraging the growth of flax in Ireland; and it is 
a little strange that, notwithstanding the great growth 
of the Irish linen trade, which depends on a plentiful 
supply of flax, there has been a steady diminution of 
the acreage under this plant. It has been grown in 
Ireland as a mercantile commodity for over a 
century. Originally women spun the fabric on the 
spinning-wheel, and sold the yarns thus produced 
in the neighbouring markets to the local manufac- 
turers, who employed weavers to weave them into 
cloth, which was sold to merchants and bleachers. 
In 1864, the area under flax in Ireland was esti- 
mated at upwards of 300,000 acres. This was the 
year of maximum acreage, but the price fell as low 
as 2s. 6d. per stone. From that time, flax-growing 
as an industry in Ireland steadily declined, until last 
year the area sown with flax seed was only 38,116 
acres, a diminution of 21,421 acres on the area of the 
crop of 1907. On the other hand, the linen trade, 
which depends on a plentiful supply of flax, has in- 
creased very rapidly. In 1864, there were in Ireland 
650,774 spinning spindles; in 1908, the number was 
913,423, and of doubling spindles, 18,254. Power 
looms were introduced in 1850; in 1864, there were 


8,187 in Ireland ; in 1908, 35,386. 


Cotton Cultivation.—The peril ot relying to the 
present extent upon the Southern States of America 


for raw cotton was recognised at least as early in 


Germany as in this country, although the German 
dependence upon the American supply is much less 
complete than our own, and the first State efforts to 
encourage cotton cultivation were mdde in German 
colonies. A recent report of the Economic Com- 
mittee of the German Colonial Association, which 
co-operates with the authorities in Berlin, shows how 
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much has been already done in this direction. The 
report says:—The conditions for cotton production 
have essentially improved. Railway construction has 
been undertaken on a large scale, and through the 
extension of the Central Railway and the Usambara 
line, large areas, suitable for cotton cultivation, have 
been brought into closer contact with the world’s 
markets. Greater interest is being shown in irrigation. 
Motor ploughs have lately begun to replace other in- 
struments. A Government expert is at work combat- 
ing parasites and other things injurious to the cotton 
plant. There are now in German East Africa 17 
medium and smaller European plantations, having 
some 5,000 acres in cotton, and 24 plantations with 
approximately 8,000 acres in cotton as a catch crop. 
Twelve cotton-planting associations are developing 
210,000 acres, planting at the rate of about 20,000 
acres perannum. Seven motor-ploughs are at work 
on the lands. There is a steady increase in the pro- 
duction of cotton by natives. The Committee has 
announced that. it will pay, until further notice, the 
following prices per pound for native- grown cotton :— 
For first quality, unginned, at its inland agencies 12d., 
I 1-6d. for second quality, or for ginned cotton, f.o.b. 
Hamburg steamers, 5.95d. and 5-qd. respectively for 
first and second qualities. 


Apprenticeshib.—A remarkable collection of work 
done by apprentices was on view at the Drapers’ -hall 
last week. The Exhibition was held by the Appren- 
ticeship and Skilled Employment Association. The 
Drapers’ Company was a pioneer of apprenticeship 
in the seventeenth century, and the present Lord 
Mayor, who opened the Exhibition, is doing his 
utmost to revive the apprenticeship system. The 
Exhibition contained much excellent work, most of it 
done by youths under twenty, the silversmiths’ work 
being particularly good, a result largely due, no 
doubt, to the effort now being made by the Goldsmiths’ 
Company to raise the skill of the craft. The decay of 
apprenticeship, coupled with the development of 
factory life, has broken the continuity of industrial 
careers, and the revival of the principles underlying 
apprenticeship, namely, that no youthful worker shall 
be regarded merely as cheap labour, that every 
youthful worker, while being employed, shall also be 
undergoing preparation for a future career, is very 
necessary. How to give practical effect to this prin- 
ciple is the difficulty. In Germany efforts are being 
made by the controllers of the labour exchanges to 
counteract the tendency to prefer immediate earning 
to learning a trade by organising and advocating 
apprenticeship. In Munich there is a special section 
for apprentices. The vast majority of all situations 
for apprentices in that city are filled through the 
labour exchanges. How far the labour office in these 
matters acts as more than an open market, and endea- 
yours either to influence the decision of the boys and 
girls, or to select among the employers, it is im- 
possible to say. “14 
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FINE ART IN INDIA. 


The following letter appeared in The Times of 
February 28th, and was the subject of a leading 
article in that journal on March Ist :— 


Sir,—In the Yournal of the Royal Society of Arts 
for February 4th, Sir George Birdwood, chairman of 
a recent meeting at which a paper was read by Mr. 
E. B. Havell, on ‘‘ Art Acministration in India,” 
is reported to have made the following comments :— 


.... As to this recently raised question of the 
existence in India—India of the Hindus—of a typical, 
idiosyncratic, and idiomatic ‘ fine art’ . of this 
‘fine art,’ the unfettered and impassioned realisation 
of the ideals kindled within us by the things without 
us, I have up to the present, and through an experi- 
ence of 78 years, found no examples in India. ... 

‘ These symbolical forms before us [photographs 
of Brahminical bronzes exhibited at the meeting] are 
not rendered artistically but altogether canonically. 

In the eye of a true artist they are for the 
most part but mechanical bronzes and brasses, and 
the merest ‘Brummagem.’ .... 

‘ My attention is drawn to the photograph, on my 
left, of an image of the Buddha as an example of 
Indian ‘fine art.’?.... This senseless similitude, in 
its immemorial fixed pose, is nothing more than an 
uninspired brazen image, vacuously squinting down 
its nose to its thumbs, knees, and toes. A boiled suet 
pudding would serve equally well as a symbol ot 
passionless purity and serenity of soul.” 

We, the undersigned artists, critics, and students 
of art, while giving cordially to Sir George Birdwood 
all the credit due to his valuable work in connection 
with the revival or preservation of Indian arts and 
crafts, think that it would be a misfortune if the 
criticisms just cited were to go forth to India and 
elsewhere as the expression of views prevalent on 
this subject among lovers of art in the Bnitish 
Islands. We find in the best art of India a lofty 


and adequate expression of the religious emotion 


of the people and of their deepest thoughts 
on the subject of the divine. We recognise in 
the Buddha type of sacred figure one of the great. 
artistic inspirations of the world. We hold that 
the existence of a distinct, a potent, and a living 
tradition of art is a possession of priceless value 
to the Indian people, and one which they, and all 
who admire and respect their achievements in this 
field, ought to guard with the utmost reverence and 
love. While opposed to the mechanical stereotyping 
of particular traditional forms, we consider that it is- 
only in organic development from the national art of 
the past that the path of true progress is to be found. 
Confident that we here speak for a very large body of 
qualified European opinion, we wish to assure our 
brother craftsmen and students in India that the 
school of national art in that country, which is still 
showing its vitality and its capacity for the inter- 
pretation of Indian life and thought, will never 
fail to command our admiration and sympathy so 
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dong as it remains true to itself. We trust that, 
while not disdaining to accept whatever can be 
wholesomely assimilated from foreign sources, it will 
jealously preserve the individual character which is 
an outgrowth of the history and physical conditions 
of the country, as well as of those ancient and pro- 
found religious conceptions which are the glory of 
dndia and of all the Eastern world. 


FREDERICK BROWN. 
WALTER CRANE. 
GEORGE, FRAMPTON. 
LAURENCE HOUSMAN. 

E. LANTERI. 

W. R. LETHABY. 
HALSEY RICARDO. 

T. W. ROLLESTON. 

W. ROTHENSTEIN. 
GEORGE W. RUSSELL (A.E.). 
W. REYNOLDS STEPHENS. 
CHARLES WALDSTEIN. 
EMERY WALKER. 


With reference to the foregoing letter, Sir George 
Birdwood writes as follows to the Journal :— 


I hope that, in order to keep together for future re- 
ference the opinions on the question of the existence 
of ‘*Fine Art” in India, published in the Journal 
of the Royal Society of Arts on the 4th of February 
last, the letter on this subject published in Zhe Times 
of February 28th, may be reproduced in next Friday’s 
issue of our Journal. 

No doubt the uncanny number of the signatories 
to the letter is the rationale of the injustice done me, 
obviously quite unintentionally, by these distinguished 
gentlemen, in nothing more honourably distinguished 
than in their disinterested appreciation of the imme- 
morial arts of India: for they not only criticise 
the three passages quoted from my remarks on Mr. 
Havell’s lecture without any reference to their 
context, and quote them out of their sequence, but 
in the second quotation, that should have been the 
third, give a sentence as complete from which they 
have omitted after the word ‘‘ Brummagem,’’ the 
words [compare Nehustan, z.e. “a mere bit.of brass.” 
iI. Kings, vii., 4]; a reference that of itself explains 
the qualifications of my views and opinions on this 
vexed question of the existence.of ‘‘ Fine Art,” 
as discriminated from ‘‘ Industrial Art ” in India, 
—India of the Hindus. I was but protesting 
against making Symbolism the all in all as a criterion 
of “ Fine Art,” without a due consideration of the 
standards. of Art itself, which are universal—I mean 
dominate the infinite Cosmos,—and eternal [7.¢., if 
there are any eternal values, as there are]. To apply 
different standards of Art in India from those applied 
in Europe, is as much as to say in the department 
of geometrical science that equilateral angles in 
India have four unequal sides! If the artistic 
merit of a symbol is to be determined solely, or in 
greater part, by the spiritual emotions it arouses— 
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beatific or infernal — then the dreaded number [to 
which I dare not more than allude] of the signatories 
of the letter under reply [which is also the number 
of the date of Mr. Havell’s lecture before us in 
January last], is an object of Fine Art, even when 
scrabbled by my malformed hand. 


GEORGE BIRDWOOD. 


CORRESPONDENCE. 


THE PROBLEM OF UNEMPLOYMENT. 


For the last three years, the largest portion 
amongst the skilled workmen out of employment 
have been those connected, directly or indirectly, with 
the building trade. From the time I left school, now 
sixty years ago, I have been constantly employed in 
this trade, and have conceit enough to make me think 
that I know something about it and its kindred trades. 
Machinery has revolutionised all trades more or less, 
the building trade especially. It is the cause of at 
least 50 per cent. of the skilled workers being in pre- 


_ carious employment ; it is also the cause of the pre- 


sent race of skilled workers, and especially those who — 
were not apprenticed, not being what such workers 
were from forty to sixty years ago. 

The question of training lads to be thorough 
mechanics is not a recent one with me, and I am 
constantly grieved in going over buildings to see the 
partially-finished work done by partially-trained 
craftsmen. It has never been my practice to find 
fault unless and until I could show a remedy; this 
being so, I.have given considerable thought as to the 
best way to remedy both evils, namely, the training 
of more thorough workmen and the means of giving 
them more constant employment, and I think we 
have at easy command a good foundation and plan 
for a system for early operation. My remedy is 
“standardisation”? in this country, and judicious 
“ prohibition” of manufactured goods intenced for | 
sale from abroad that are below our standards at 
municipal and other institutions, 

For some time past we have been endeavouring to 
give practical and technical elementary tuition to 
young workmen, craftsmen, designers, engineers, 
and others. What is the process and result of all 
the work of these students? Why, as soon as it is 
finished and examined by examiners, it is thrown into 
waste and scrap heaps, so that from beginning to 
end the student’s mind, and also the teachers, can _ 
only be impressed with a certain amount of unreality, 
and the result is disappointing so far as excellency 
and thoroughness of craftmanship are concerned. 
I, therefore, suggest that these Institutes, Poly- 
technics and others, should be at once converted 
into national or municipal training ‘‘ workshops ’’ 
and real ‘‘ manufactories,’’ that everything made and 
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wrought in'them should be for use and sale at fair whole- 
sale prices to wholesale dealers, builders and contractors. 

All things manufactured should be, both in material 
and workmanship, of the best, and up to a recognised 
standard; the national or municipal stamp of which 
should be on every article. The stamp should state 
the name of district where the article was made, and 
should bear the same relative value as the coins of the 
realm or Bank of England notes. 

The standardisation of these institutes being agreed 
upon both as regards materials of every description 
and manufactured goods, the scheme of judicious 
prohibition would be set to work, and no material or 
article of any kind whatever should be admitted into 
this country unless it came fully up to the standard 
of quality and quantity. A small fee, sufficient, 
perhaps, to supply any deficiency caused by the 
working of these national institutes, should be charged 
on each article or per quantity of material on admit- 


tance ; in fact, a wall built at all our ports of ‘‘ pre- 


servation. ” and provision of work for our own work- 
men for all time. 

This wall of preservation would not only be a wall on 
the seaside against imperfection and over-production 
by imports ; on the landside it would also be a wall 
to nurture and raise the standard quality of reliability 
and satisfaction. At the same time I think it will 
be admitted it would also be a wall of happi- 
ness and contentment, in that it would be a 
means to improve the quality of our goods under 
our National stamp and ensure constant employment 
to our workmen, inasmuch as the stamp would cause 
a demand for our manufactured goods from all parts 
of the world. 

Another advantage would be that the stamp, being 
a national guarantee of reliability, would be a great 
relief and assistance to medical men, civil engineers, 
engineers, architects, surveyors and professions em- 
ployed by the general public throughout the world. 

Articles and goods made on the land side of the 
wall and submitted for registration would pay a 
small fee for testing and stamping. - 

At first sight it might appear that manufacturers 
at present engaged in gradually minimising each 
others profits (manufacturing goods that only last 
sound and perfect for a very short while) would be 
supplanted, and it is no matter of regret to me that 
so far as regards the goods such manufacturers now 
put upon the market should be ultimately shut out, 
so far as this country is concerned, and I am not at 
all certain thatit would not be rather a good thing if 
such goods should also be prohibited from being 
exported, for this very serious reason, namely, that 
the United Kingdom should be known through- 
out the world, not only as a workshop and factory 
for the needs of the people in the United King- 
dom, but also for the whole of the world. I am 
very sanguine that directly the fact was realised, 
the whole world would endeavour to purchase from 
us as much as we could manage to turn out, and that 
they would also be seeking to obtain not only goods, 
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but also our workmen, trained in our workshops, and 
that instead of men being as at present, unemployed, 
the reverse difficulty would occur of being unable to 
obtain sufficient workmen to meet our orders abroad. 

A Minister and Employment Bureau (the Minister 
with Cabinet rank) ought to be created in connection 
with the institutes. Such national workshops would 
enable a continuity of knowledge to be maintained 
between all the trades; and another very important 
object could be obtained by opening up opportunities 
for inventive genius quickly to prove the practicability 
and usefulness of novelties and new ideas, at present 
a serious difficulty in this country, while at the same 
time provision should be made for protecting and 
rewarding the inventor of useful ideas which should 
prove practical and of commercial value. 


D. T. BOSTEL. 
Feb. 23, Igio. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 

MARCH 9.—‘‘The Public Trustee and his 
Work.” By CHARLES JOHN STEWART, Public 
Trustee. The Lorp CHIEF ‘JUSTICE, G.C.M.G., 
F.R.S., will preside. 

Marcu 16.—‘* The Foundations of Stained Glass 
Work.” By Nort HEATON, B.Sc., F.C.S. LEWIS 
F. Day, will preside. 

Dates to be hereafter announced :— 

‘ The Port of Dover.” By ARTHUR T. WAL- 
MISLEY, M.Inst.C.E. 

-¢¢ Miniatures.’ By CYRIL DAVENPORT. 

‘©The Guildhall: the Recent Discoveries and 
Restoration.” By SypNEy PERKS, F.R.I.B.A., 
F.S.A. 

“ Methods of Detecting Fire-damp in Mines.” By 
SIR HENRY HARDINGE CUNYNGHAME, K.C.B. 


INDIAN SECTION. 
Thursday afternoons, at 4.30 0’clock :— 


MARCH Io.--‘‘ Indian State Forestry.” By SAINT- 
HILL EARDLEY-WILMoT, C.LE., late Inspector- 
General of Forests. Sır WILLIAM LEE-WARNER, 
K.C.S.I., will preside. The paper will be read by 
Mr. E. P. STEBBING, India Forest Service. 

APRIL 21.—‘‘The Arts and Crafts of Tibet and 
the Eastern Himalayas.’ By J. CLAUDE WHITE, 
C.LE. 

May 26.—“ The People of Burma.” 
RICHARD TEMPLE, Bart., C.LE. 


By Sir 


COLONIAL SECTION. 


Tuesday afternoon, at 4.30 o’clock :— 

May 3.— “Commercial Expansion within the 
Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony, _ 


pn 
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CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
LAWRENCE WEAVER, F.S.A., ‘‘The Art and 
History of British Lead Work.’’ Two Lectures. 


LECTURE I.--Marcn 7.— Uses of Leadwork in 
Ecclesiastical Architecture.—The general character of 
Jead as a material for use in the fine and decorative 
arts—The thirty existing ancient English lead fonts — 
Their geographical distribution—The character of 
their designs and workmanship— Comparisons with 
stone fonts of like design—Various other ornamental 
vessels of lead — Mediæval leaded spires — Sir 
Christopher Wren’s use of leaded steeples—Scottish 
spires—Papal Bullze—Absolution crosses—Pilgrims’ 
signs. 

LECTURE II.—MARCH 14.— Uses of Leadwork 
in Domestic Architecture and the Garden.—Rain- 
water pipe heads a distinctively English art—The 
development of design at the coming of the Renais- 
sance— Ornamental cisterns—Portrait statues—Lead 
the best material for garden ornaments—Fountains— 
Lead and the formal gardens—Garden statues—The 
Piccadilly lead yards — Eighteenth century sculptors, 
and their use of lead— Van Nost and Cheere— Rys- 
brack and Roubillac—The modern revival and its 
results. 

The Lectures will be fully illustrated by lantern 
slides. 


ALFRED B. SEARLE, M.S.C.I., ‘‘ Modern 
Methods of Brick-making.’’ Four Lectures. 
April 11, 18, 25, May 2. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Marcu 7..ROYAL SOCIETY OF ARTS, Johu- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Lawrence Weaver, F.S.A., ‘‘ The Art and History 
of British Lead Work.” (Lecture I.) ' 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, Caxten-hall, Westminster, S.W., 74 p.m. 
Mr. W. C. Easdale, ‘‘ Sewage Disposal Ideals.” 
Chemical Industry (London Section), Burlington- 
house, W., 8p.m. 1. Mr. W. C. Hancock, ‘‘ The 
Rational Analysis of Clays.” 2, Mr. A. W. 
Onslow, ‘‘ The Application of Pressure Gas to 
Furnace Use.” 3. Mr. G. Nevill Huntly, “A New 
Gas Sampling Tube.’’ 4. Dr. J. Gordon Parker 
and Mr. M. Paul, “The Complete Analysis of 
Leather, and a Common Mistake in the Deter- 
mination of the Degree of Tannage.” 5. Mr. J.B. 
Henderson, ‘‘ The Spontaneous Decomposition of 

Blasting Gelatine.” 

Surveyors, 12, Great George-street, S.W., 8 p.m: 
Mr. Julian C. Rogers, ‘ The Surveyors’ Institution’ 
a Forty Years’ Retrospect.” 

Geographical, Burlington-gardens, W., 8} p.m. 
Mr. E. Torday, “ Land and People in the Kasai 
Basin of the Congo.” 

Victoria Institute, 8, Adelphi-terrace, W.C., 44 p.m, 

` Dr. T. G. Pinches, ‘‘ Assur and Nineveh.” 

London Institution. Finsbury-circus, E.C., 5 p.m. 


Turspay, Marcu 8...Asiatic, 22, Albemarle-street, W., 4 
p-m. Dr. A. K. Coomaraswamy, 1. “The Study 
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of Indian Art.” 
Painting.”’ 
Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. F. W. Mott, ‘‘The Emotions and their 
Expression.’ (Lecture V.) i 
Civil Engineers, 25, Great George-street, S.W., 8 
p.m. Mr. J. Watson, “ Birmingham Sewage 
Disposal Works,’ and Mr. W. J. E. Binnie, 
‘ Salisbury Drainage.” 
Photographic, 35, Russell-square, W.C., 8 p.m 
Mr. T. Bolas, “ Reversal in Photographic Work.” 
Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8p.m. Rev. H. B. Gray, “The Influence of 
Imperial Responsibilities on Educational Reform.”’ 


Wepnespay, Marcu 9. ROYAL SOCIETY OF ARTS, 

John-street, Adelphi, W.C., 8 p.m. Mr. C. J: 
Stewart (Public Trustee), “The Public Trustee 
and his Work.” 

Biblical Archæology, 37, Great Russell-street, W.C., 
4% p.m. 

United Service Institution, Whitehall, S.W., 3 p.m. 
Prof. C. W. C. Oman, “The Organisation of 
Wellington’s Army.” 


Tuurspay, Marcu 10...ROYAL SOCIETY OF ARTS, 
John - street, Adelphi, W.C., 44 p.m. (Indian 
Section). Mr. Saint - Hill Eardley - Wilmot, 
“ Indian State Forestry.” 

Royal, Burlington-house, W., 43 p.m. 

Antiquaries, Burlington-house, W., 83 p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. A. J. Finburg, “ Turner.” (Lecture I.) 

Electrical Engineers, 25, Great George-street, S.W., 
8p.m. Mr.’Miles Walker, (a.) ‘‘ Short Circuiting 
of Large Electric Generators and the Resulting 
Forcesjon Armature Windings.” (4.) ‘‘ The Design 
of Turbo Field Magnets for A.C. Generators, 
with Special Reference to Large Units at High 
Speeds.” 

Paint and Varnish Society, St. Bride’s Institute, 
Bride-lane, Fleet-street, E.C.,8 p.m. Mr. J. C. 
McIntosh, ‘‘ The Manufacture of Iron Pigments.” 


Fripay, Marcu 11...Malacological Society, Burlington- 
house, W., 8 p.m. 1. Rev. R. Ashington 
Bullen, “ Pleistocene, Holocene, and Recent non- 
Marine Mollusca from Mallorca, Marine Shells 
from Alcudia, Mallorca.” 2. Mr. R. J. Lech- 
mere Guppy, ‘‘ Classification of the Gastropoda.” 
3. Messrs. A. S. Kennard and A. W. Stelfox, 
‘ The Occurrence in England of Valvata 
Macrostoma Steen.” 4. Mr. G. K. Gude, “ De- 
scription of a New Species of Helicodonta from 
Spain.” 

Royal Institution, Albemarle-street, W., 9 p.m. 
Mr. H. B. Baker, “ Ionisation of Gases and 
Chemical Change.” 

Selborne Society, Burlington-gardens, W., 63 p.m. 
Mr. W. M. Webb, “Clothes: A. Human Nature 
Study.” 

Astronomical, Burlington-house, W., 5 p.m. 

Royal Society of Literature, 20, Hanover-square, 
W.,s p.m. Prof. C. Lloyd Morgan, “ Science and 
Literature.”’ 

Physical, Imperial College of Science, South Ken- 
sington, S.W., 5 p.m. 1. Dr. W. Eccles, “ Co- 
herers.” Dr. G. C. Simpson, ‘‘ Earth-air Electri 
Currents.” Dr. B. D. Steele, “An Automatic 
Toepler Pump Designed to Collect the Gas from 
the Apparatus being Exhausted.” 


2. ‘‘ Notes on Mediæval Indian 


SATURDAY, Marcu 12...Royal Institution, Albemarle-street 
W., 3 p.m. Prof. Sir J. J. Thomson, “ Electric 
Waves and the Electro - Magnetic Theory of 
Light.” (Lecture V.) 
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‘NOTICES. 


NEXT WEEK. 


- MONDAY, MARCH 14th, 8 p.m. (Cantor 
Lecture.) LAWRENCE WEAVER, F.S.A., 
‘The Art and History of British Lead 
Work.” (Lecture II.) 


WEDNESDAY, MARCH 16th, 8 p.m. (Ordi- 
nary Meeting.) NoEL HEATON, B.Sc., 
F.C.S., ‘‘ The Foundations of Stained Glass 
Work.” Lewis F. Day will preside. | 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, the 7th ult., Mr. 
LAWRENCE WEAVER, F.S.A., delivered the 
first lecture of his course on ‘‘ The Art and 
History of British Lead Work.” 

The lectures will be published in the Journal 
during the summer recess. 


INDIAN SECTION. 


Thursday afternoon, March toth; SIR 
WILLIAM LEE-WARNER, K.C.S.I., in the 
chair. A paper on ‘‘ Indian State Forestry ”’ 
by Mr. SAINT- HILL EARDLEY - WILMOT, 
C.I.E., late Inspector-General of Forests, was 
read by Mr. E. P. STEBBING, of the India 
Forest Service. 

The paper and discussion will be published 
in a subsequent number of the fournad. 


THE ALBERT MEDAL. 

The Council will proceed to consider the 
award of the Albert Medal of the Royal 
Society of Arts for 1910 early in May next, 
and they, therefore, invite members of the 
Society to forward to the Secretary on or 
before Saturday, the 2nd April, the names of 


such men of high distinction as they may 
think worthy of this honour. The medal was 
struck to réward ‘‘ distinguished merit in 
promoting Arts, Manufactures, and Com- 
merce,” and has been awarded as follows in 
previous years :— 


In 1864, to Sir Rowland Hill, K.C.B., F.R.S.» 
“ for his great services to Arts, Manufactures, and 
Commerce, in the creation of the penny postage, and 
for his other reforms in the postal system of this 
country, the benefits of. which have, however, not 
been confined to this country, but have extended over _ 
the civilised world.” 

In 1865, to his Imperial Majesty, Napoleon III., 

** for distinguished merit in promoting, in many S 
by his personal exertions, the international progress 
of Arts, Manufactures, and Commerce, the proofs of 
which are afforded by his judicious patronage of Art; 
his enlightened commercial policy, and especially by - 
the abolition of Passports in favour of British sub- 
jects.” 

In 1866, to Michael Faraday, D.C.L., F.R. S., 
“for discoveries in electricity, aane i and 
chemistry, which, in their relation to the industries 
of the world, have so largely promoted Arts, Manu- 
factures, and Commerce.’’ 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles Wheat- 
stone, F.R.S., ‘in recognition of their joint labours 
in establishing the first electric telegraph.” 

In 1868, to Mr. (afterwards Sir) Joseph Whitworth, 
LL.D., F.R.S., “for the invention and manufacture 
of instruments of measurement and uniform standards 
by which the production of machinery has been 
brought to a state of perfection hitherto unap- 
proached, to the great advancement of Arts, Manu- 
factures, and Commerce.’’ 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For. Memb. R.S., Chevalier 
of the Legion of Honour, &c., “for his numerous 
valuable researches and writings, which have con- 
tributed most importantly to the development of 
food economy and agriculture, to the advancement 
of chemical science, and to the benefits derived 
from that science by Arts, Manufactures, and Com- 
merce.” 


In 1870, to Vicomte Ferdinand de Lesseps, 


430 


Member of the Institute of France, Hon. G.C.S.L., 
s for services rendered to Arts, Manufactures, and 
Commerce, by the realisation of the Suez Canal.” 

In 1871, to Mr. (afterwards Sir) Henry Cole, 
K.C.B., “for his important services in promoting 
Arts, Manufactures, and Commerce, especially in 
aiding the establishment and development of Inter- 
national Exhibitions, the Department of Science and 
Art, and the South Kensington Museum.” 

In 1872, to Mr. (afterwards Sir) Henry Bessemer, 
F.R.S., “for the eminent services rendered by him 
to Arts, Manufactures, and Commerce, in developing 
the manufacture of steel.” 

In 1873, to Michel Eugène Chevreul, For. Memb, 
R.S., Member of the Institute of France, ‘for his 
chemical researches, especially in reference to saponi- 
fication, dyeing, agriculture, and natural history, which 
for more than half a century have exercised a wide 
influence on the industrial arts of the world.” 

In 1874, to Mr. (afterwards Sir) C. W. Siemens 
D.C.L., F.R.S., “for his researches in connection 
with the laws of heat, and the practical applications 
of them to furnaces used in the Arts; and for his 
improvements in the manufacture of iron; and gener- 
ally for the services rendered by him in connection 
with economisation of fuel in its various applications 
to Manufactures and the Arts.” 

In 1875, to Michel Chevalier, ‘‘ the distinguished 
French statesman, who, by his writings and persistent 
exertions, extending over many years, has rendered 
essential services in promoting Arts, Manufactures, 
and Commerce.”’ 

In 1876, to Sir George B. Airy, K.C.B., F.R.S., 
Astronomer Royal, ‘‘ for eminent services rendered 
to Commerce by his researches in nautical astronomy 
and in, magnetism, and by his improvements in the 
application of the mariner’s compass to the navigation 
of iron ships.”’ 

In 1877, to Jean Baptiste Dumas, For. Memb. R.S., 
Member of the Institute of France, ‘‘ the distinpurched 
chemist, whose researches have exercised a very 
material influence on the advancement of the 
Industrial Arts.” 

In 1878, to Sir Wm. G. Armstrong (afterwards Lord 
Armstrong), C.B., D.C.L., F.R.S., ‘because of his 
distinction as an engineer and as a scientific man, 
and because by the development of the transmission 
of power—hydraulically—due to his constant efforts, 
extending over many years, the manufactures of this 
country have been greatly aided, and mechanical 
power beneficially substituted for most laborious and 
injurious manual labour.” 

In 1879, to Sir William Thomson (afterwards Lord 
Kelvin), O.M.. LL.D., D.C.L., F.R.S., “on account 
of the signal service rendered to Arts, Manufactures, 
and Commerce, by his electrical researches, especially 
with reference to the transmission of telegraphic 
messages over ocean cables.” 

In 1880, to James Prescott Joule, LL.D., D.Ç.L., 
F.R.S., ‘‘ for having established, after most laborious 
research, the true relation between heat, electricity, 
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and mechanical work, thus affording to the engineer 
a sure guide in the application of science to industrial 
pursuits.’’ 

In 1881, to August Wilhelm Hofmann, M.D., 
LL.D., F.R.S., Professor of Chemistry in the 
University of Berlin, “for eminent services rendered 
to the Industrial Arts by his investigations in organic 
chemistry, and for his successful labour in promoting 
the cultivation of chemical education and research in 
England.”’ 

In 1882, to Louis Pasteur, Member of the Institute 
of France, For. Memb. R.S., “for his researches in 
connection with fermentation, the preservation of 
wines, and the propagation of zymotic diseases in 
silkworms and domestic animals, whereby the arts 
of wine-making, silk production, and agriculture 
have been greatly benefited.’ 

In 1883, to Sir Joseph Dalton Hooker, K.C.S.L., 
C.B., M.D., D.C.L., LL.D., F.R.S., “for the 
eminent services which, as a botanist and scientific 
traveller, and as Director of the National Botanical 
Department, he has rendered to the Arts, Manufac- 
tures, and Commerce by promoting an accurate know- 
ledge of the floras and economic vegetable products 
of our several colonies and dependencies- of the 
Empire.” 

In 1884, to Captain James Buchanan Eads, “the 
distinguished American engineer, whose works have 
been of such great service in improving the water 
communications of North America, and have thereby 
rendered valuable aid to the commerce of the world.” 

In 1885, to Mr. (afterwards Sir) Henry Doulton, 
«in recognition of the impulse given by him to the 
production of artistic pottery in this country.” 

In 1886, to Samuel Cunliffe Lister (afterwards Lord 
Masham), ‘“ for the services he has rendered to the 
textile industries, especially by the substitution of 
mechanical wool combing for hand combing, and by 
the introduction and development of a new industry 
—the utilisation of waste silk.” 

In 1887, to HER MAJESTY QUEEN VICTORIA, “in 
commemoration of the progress of Arts, Manufactures, 
and Commerce EDEOUE lout the Empire during the 
fifty years of her reign.” 

In 1888, to Professor Hermann Louis Helmholtz, 
For. Memb. R.S., “in recognition of the value of 
his researches in various branches of science and of 
their practical resulgs upon music, painting, and the 
useful arts.” 

In 1889, to John Percy, LL.D., F.R.S., “ for his 
achievements in promoting the Arts, Manufactures, 
and Commerce, through the world-wide infiuence 
which his researches and writings have had upon 
the progress of the science and practice of metal- 
lurgy.”’ 

In 1890, to Dr. (afterwards Sir) William Henry 
Perkin, F.R.S., ‘for his discovery ot the method ot 
obtaining colouring matter from coal tar, a discovery 
which led to the establishment of a new and im- 
portant industry, and to the utilisation of large 
quantities of a previously worthless material.” 
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In 1891, to Sir Frederick Abel, Bart., G.C.V.O., 
K.C.B.,D.C.L.,D.Sc., F.R.S., ‘‘in recognition of the 
manner in which he has promoted several important 
classes of the Arts and Manufactures, by the appli- 
cation of Chemical Science, and especially by his 
researches in the manufacture of iron and of steel; 
and also in acknowledgment of the great services 
he has rendered to the State in the provision of 
improved war material, and as Chemist to the War 
Department.” 

In 1892, to Thomas Alva Edison, “in recognition 
of the merits of his numerous and valuable inventions, 
especially his improvements in telegraphy, in tele- 
phony, and in electric lighting, and for his discovery 
of a means of reproducing vocal sounds by the phono- 
graph.” 

In 1893, to Sir John Bennet Lawes, Bart., F.R.S., 
and Sir Henry Gilbert, Ph.D., F.R.S., “for their 
joint services to scientific agriculture, and notably for 
the researches which, throughout a period of fifty 
years, have been carried on by them at the Experi- 
mental Farm, Rothamsted.” l 

In 1894, to Sir Joseph (afterwards. Lord) Lister, 
F.R.S., “for the discovery and establishment of the 
antiseptic method of treating wounds and injuries by 
which not only has the art of surgery been greatly 
promoted, and human life saved in all parts of the 
world, but extensive industries have been created for 
the supply of materials required for carrying the 
treatment into effect.” 

In 1895, to Sir Isaac Lowthian Bell, Bart., F.R.S., 
‘in recognition of the services he has rendered to 
Arts, Manufactures, and Commerce by his metal- 
lurgical researches and the resulting development of 
the iron and steel industries.” 

In 1896, to Prof. David Edward Hughes, F.R.S., 
“in recognition of the services he has rendered to 
Arts, Manufactures, and Commerce, by his numerous 
inventions in electricity and magnetism, especially 
the printing telegraph and the microphone.” 

In 1897, to George James Symons, F.R.S., ‘for 
the services he has rendered to the United Kingdom 
by affording to engineers engaged in the water 
supply and the sewage of towns a trustworthy basis 
for their work, by establishing and carrying on 
during nearly forty years systematic observations 
(now at over 3,000 stations) of the rainfall of the 
‘British Isles, and by recording, tabulating, and 
graphically indicating the results of these observa- 
tions in the annual volumes published by him- 
self.” 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For. Memb. R.S., “in recognition of his 
numerous and most valuable applications of Chemistry 
and Physics to the Arts and to Manufactures.” 

In 1899, to Sir William Crookes, F.R.S., “for 
his extensive and laborious researches in chemistry 
and in physics; researches which have, in many in- 
stances, developed into useful practical applications in 
the Arts and Manufactures.” ` | . 

In 1900, to Henry Wilde, F.R.S., ‘‘for the dis- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


431 


covery and practical demonstration of the indefinite 
increase of the magnetic and electric forces from 
quantities indefinitely small, a discovery now used 
in all dynamo machines; and for its application 
to the production of the electric search-light, and 
to the electro-deposition of metals from their solu- 
tions.” 

In 1901, to His MAJESTY THE KING, “in 
recognition of the aid rendered by His Majesty to 
Arts, Manufactures, and Commerce during thirty- 
eight years’ Presidency of the Society of Arts, by 
undertaking the direction of important exhibitions 
in this country and the executive control of British 
representation at International Exhibitions abroad, 


and also by many other services to the cause of 


British Industry.” 

In 1902, to Professor Alexander Graham Rell, *‘ for 
his invention of the Telephone.” 

In 1903, to Sir Charles Augustus Hartley, K.C.M.G., 
‘ĉin recognition of his services, extending over 44 
years, as Engineer to the International Commission 
of the Danube, which have resulted in the opening up 
of the navigation of that river to ships of all nations, 
and of his similar services, extending over 20 years, 
as British Commissioner on the International Tech- 
nical Commission of the Suez Canal.” 

In 1904, to Walter Crane, ‘‘in recognition of the 
services he has rendered to Art and Industry by 
awakening popular interest in Decorative Art and 
Craftsmanship, and by promoting the recognition of 
English Art in the form most material to the com- 
mercial prosperity of the country.” 

In 1905, to Lord Rayleigh, O.M., D.C.L., Sc.D., 
F.R.S., “in recognition of the influence which his 
researches, directed to the increase of scientific know- 
edge, have had upon industrial progress, by facilitating, 
amongst other scientific applications, the provision of 
accurate electrical standards, the production of im- 
proved lenses, and the development of apparatus for 
Sound Signalling at Sea.’’ 

In 1906, to Sir Joseph Wilson Swan, M.A., D.Sc., 

F.R.S., “for the important part he took in the ine 
vention of the incandescent electric lamp, and for his 
invention of the carbon process of photographic 
printing.” 
- In 1907, to the Earl of Cromer, O.M., G.C.B., 
G.C.M.G., K.C.S.I., C.I.E., “in recognition ot 
his preëminent public services in Egypt, where he 
has imparted security to the relations of this country 
with the East, has established justice, restored order 
and prosperity, and, by the initiation of great works, 
has opened up new fields for enterprise.”’ 

In 1908, to Sir James Dewar, M.A., D.Sc., LL.D., 


F.R.S., “for his investigations into the liquefaction 


of gases and the properties of matter at low tempera- 
tures, investigations which have resulted in the pro- 
duction of the lowest temperatures yet reached, the 
use of vacuum vessels for thermal isolation, and the 
application of cooled charcoal to the separation of 
gaseous mixtures and to the production of high 
vacua,” 
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_ In 1909, to Sir Andrew Noble, K.C.B., D.Sc., 
D.C.L., F.R.S., “in recognition of his long- 
continued and valuable researches into the nature 
and action of explosives, which have resulted in the 
great development and improvement of modern 
ordnance.”’ 


PROCEEDINGS OF THE SOCIETY. 


THIRTEENTH ORDINARY MEETING. 


Wednesday evening, March gth, 1910; The 


RIGHT HON. SIR HERBERT HARDY COZENS- 
HARDY, Master of the Rolls, in the chair. 


The following candidates were proposed for 
election as meinbers of the Society :— 


Fortier, Prof. Alcée, Litt.D., Tulane University, 
Gibson - hall, Tulane Campas, New Orleans, 
Louisiana, U.S.A. 


Maingot, Ferdinand J. Graham, 23, St. Vincent- 
street, Port of Spain, Trinidad, British West 
~ Indies. 


Price, Morgan Philips, M.A., J.P., Tibberton Court, 

Gloucester. 

Ruttan, Lieut.-Col. Henry Norlande, City Engineer’s 
office, 223, James-avenue, Winnipeg, Manitoba, 

_ Canada. - 

Stoeckel, Car], Norfolk, Connecticut, U.S.A. 


Ware, Rev.: Janies, Foreign Christian Mission, 
_ Shanghai, China. 


Wells, Charles Wesley, 2, Rector-street, New York 
~ City, U.S.A., and 88, Bishopsgate street Within, 
EGC 


' The following candidates were balloted for 
and duly elected members of the Society :— 


Green, Roland, Fair Home, Bourne End, Bucks. 


Hoffmann, Theodore Julius, 22, Chowringhee- road, 
i Calcutta, India.. 


Watkin- -Lewis, William Thomas, J. P  Eastbrook 
Hall, Dynas Point, near Cardiff. 


` The SECRETARY ofthe Society (Sir Henry Trueman 
Wood) announced that the Lord Chief Justice, who 
was to have presided over the meeting, -had been 
prevented by the illness which everyone regretted from 
taking the Chair, and the Master of the Rolls had 
very kindly consented to take this place at short 
notice. 


The paper read was— ` 
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THE PUBLIC TRUSTEE AND HIS 
WORK. 


By CHARLES JOHN STEWART, 
The Public Trustee. 


INTRODUCTORY. 


Mr. Augustine Birrell, in his able and 
interesting lecture on the duties and liabilities 
of trustees, described himself in his opening 
remarks as ‘‘ the happy being who is the legal 
and personal representative of g deceased 


‘persons and the trustee of 5 marriage settle- 


ments.’’ The individual who now addresses 


you is at present the legal and personal 


representative of 79 deceased persons, the 
intended representative of 300 more, and the 


‘trustee of over 1,c00 settlements, the adminis- 


tration of which affects the interests and 
happiness of, probably, not less than, say, 


5,000 beneficiaries, and the guardian, cur- 


rent and prospective, of estates valued at 
438,000,000. ` 

Arguing from Mr. Birrell, I should, therefore, 
appear before you bowed down with care and 


a stranger to happiness. On the contrary, 


however, from the great and varying interest 
in the matters I have had to deal with; 
‘and having the advantage of a most zealous, 


enthusiastic, and business-like staff, my two 
years’ experience of official trusteeship has 
been far from an unhappy one. 7 


ORIGIN OF THE PUBLIC TRUSTEE. 


The present situation has been brought 
about by the passing of the Public Trustee 
Act, which came into operation on the rst 
January, 1908. Under it a Governmént 
official is available for the purpose of under- 
taking the whole of the duties of ‘executors 
and trustees either solely or jointly with others 
(and that whether the will or settlement be old 
or new), and other minor offices set out in the 
Statute. 

_ The merits of such an authority were inces- 
santly, I may say annually, ‘urged upon the 
House of Commons by the late Sir Howard 
Vincent ever since the. year 1886; and a 
Select Committee, of which the present Lord 
Chancellor (then. Sir Robert Reid) was Chair- 


man, reported in favour of the proposal in 


1895. That the need was‘urgent is shown by 
the fact that the measure was passed by the 
House of Commons almost without a division, 

and in the House of Lords the Lord Chancellor, 
in moving the second reading, described how, 
in all ranks of life, there was great ‘difficulty 
in. getting private persons to undertake the 
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troublesome and important duties of trustees. 
Lord Halsbury (the late Lord Chancellor) also, 
in supporting the motion, stated that the public 
conscience had been much shocked during 
recent years by the number of frauds com- 
mitted by persons who had trust funds to 
administer. So great is the public need in 
this matter seen to be that, since the passing 
of the Act, several insurance and banking 
companies have added the business of acting 
as executors and trustees to the business of 
insurance and banking, and in fact it would 
seem as if the private trustee would eventually 
be superseded. 

When you consider what a trustee’s duties 
and liabilities are it is hardly surprising that 
those who understand what is expected of 
them are loth to undertake the office. 

The duties are summarised by Mr. Birrell 
under four heads :—(1) That he must know the 
nature of the trust; (2) that he must never 
forget it ; (3) that he must adhere to the terms, 
and (4) take as much care of the trust property 
as, being a prudent man of business, he is 
accustomed to take of his own. 

The difficulty which at once confronts the 
private trustee, even if he successfully masters 
his first duty, thoroughly to understand the 
nature of the trust, is how he is successfully to 
fulfil the second as to never forgetting it, and 
properly carry out the third, as to adhering to 
its terms. If he is a business man, which ap- 
parently is demanded of him under the fourth 
condition, namely, that he should manage the 
property as a prudent man of business, he is 
sure to have numberless matters connected 
with his own affairs continually before him, 
which render it difficult for the private trustee, 
with his various avocations, to give that close 
attention to the affairs of the trust which 
appears requisite, and if he is not a business 
man he is very much in the hands of his 
advisers. 


OBJECTIONS TO THE PUBLIC TRUSTEE. 


(1.)\—That he is expensive. 


- The creation of the office by the State was 
not permitted without much opposition and 
criticism. The first principal objection to the 
Public Trustee that was made was that in his 
work he would be expensive. An apprehen- 
sive imagination put that expense down at 
41,000,000 a year, the statement being formu- 
lated in an official document issued by an 
august body of weight and authority. The 
second objection was that an official depart- 
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ment could not show a human and personal 
interest, or the réquired discretion and man- 
agement, in the administration of an estate 
which was alleged to be possible only with 
private trustees. Before I have done, I hope 
I shall be able to claim your assent that both 
these predictions have been falsified, and fur- 
ther that as a business transaction, the appoint- 
ment of the Public Trustee as an executor or 
trustee is thoroughly sound. It will be in sub- 
mitting to you the disproof of these assertions, 
that I can give the best account of ‘< the 
‘Public Trustee and his work.”’ 

If, as I have said, the evils to be remedied 
before 1906, were that private trustees willing 
and competent to act, and honest, also, were 
scarce, it was necessary in creating the Public 
Trustee that he should be perpetual; that he 
is, being made by the title of his office a cor- 
poration sole, which never dissolves. The 
second condition is that he should be cheap, 
so as to be available to all classes, rich and 
poor; the third is that he should be honest— 
this the State guarantees; and the fourth is 
that the Department should be unceasingly 
efficient in all matters of a personal and busi- - 
ness character. Two of these conditions, 
cheapness and efficiency, I have selected tor 
your consideration to-night. 

As to Cheapness.—The Act under ‘which 
the Public Trustee is appointed provides, as an 
essential element of cheapness, that although 
the Department is to be self-supporting, it is 
not to be profit-earning. The intention is 
that trusts are to be administed at cost price. 
The greatest care, therefore, was taken in the 
determination of the fees to arrange the 
lowest scale of fees compatible with making 
both ends meet. Those who had had ex- 
perience in this business in this country, and 
in all parts of the world, were consulted, and 
the fees of these forerunners of the Public 
Trustee were collected and tabulated for 
review; some temerity, however, was shown 
in deciding to work at a lower fee than any 
hitherto known fee. I say temerity because 
my hearers will probably agree that a Govern- 
ment Department is not generally popular in 
the public estimation, is not supposed to be en- 
dowed with any business instincts, nor to have 
any business capacity. It was, perhaps, 
somewhat bold, therefore, in determining that 
it would work at lower fees than those at 
which commercial corporations thought it 
prudent to work at that time. It is true that 
commercial corporations work for a profit, and 
the Public Trustee, as I pointed out, may not, 


434 


but in this country, so far as the companies 
undertaking the duties of executors and trustees 
as a business publish their returns, the profit is 
believed to be small; nevertheless, the experi- 
ment at this low rate of fee was made. I am 
referring to this point with some detail because 
I want to establish in your minds the fact that 
although it implied great confidence and some 
risk to treat the public better than they had 
been treated, and with facilities which had 
not hitherto been afforded them, it has never- 
theless been a success. 

What the Fees are.—I will not weary you 
with the details of these fees. It will be 
sufficient to say that they are levied on both 
the capital and income of the estate, the 
principle which underlies them being that the 
capital of the estate, which is preserved intact 
by the Public Trustee for the benefit of all, may 
fairly be asked to pay some part ofthe fee, and 
that some contribution should aiso come from 
the person having the present benefit of 
enjoying the income produced from the pro- 
perty so protected and safeguarded. Hence, 
the main fees are on capital and on income. 
Two examples, I think, will be enough to tell 
you better than anything else what these fees 
are. - Although the Public Trustee’s duties 
range among all classes, from the testator who 
says, ‘‘I bequeath to my wife 5s.’’ to the 
millionaire, nevertheless, in this country the 
average value of a person’s estate for probate 
is £4,000. A £4,000 estate weuld pay, 
in the course of the executor’s year, a lump 
sum fee to the Public Trustree on that 
capital of £15, z.e. on every £100 of capital 
the Public Trustee would only take 7s. 6d. 
If the ‘estate were worth £10,000 he would 
take £30, or 6s. only out of every £100. If 
the estate were under the will to be distributed 
absolutely out and out, or if it were a settle- 
ment which had come to an end, he would 
take another small fee, z.e. 7s. 6d. or 6s. would 
again be taken out of every £100 distributed, 
the fees being taken in two halves, half when 
I begin to administer, and the second half 
when I have completed my work. But if both 
fees were taken, say, within a few months of 
each other the Department, at the worst, could 
only take 15s. and 12s. in the two cases given 
out of every £100 in the estate. _ 

There is also the question of the annual cost, 
and, assuming that the two estates (referred to 
of £4,000 and £10,000) were not distributable 
but held in trust, and produced, say, an in- 


come at 34 per cent. of 4140 and £350 a 


year respectively, then out of every £100 paid 
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direct to the beneficiaries the Department 
would keep back only £1 per cent. for its 
services in safeguarding and providing every 
4100 worth of income. This simple statement 
of fact should destroy the assertion that the 


Public Trustee is expensive. 


Economy secured by the appointment of 
the Public Trustee. —¥For these small fees 
the evil conditions earlier referred to, which 
brought about the necessity of a Public 
Trustee, are removed. But, further than this, 
his appointment, by its permanency, is an 
economical expenditure—as to which a word 
may be said. No other corporate trustee can 
hope to assert its permanency so confidently 
as one guaranteed by the Government itself, 
and, by employing the Public Trustee, an 
estate may consider that it is for ever after 
saved the expense of appointing new trustees. 
The legal costs of appointing a new private 
trustee for an estate, say, of £10,000 seem, 
roughly, to average about £30, or under, and 
if the Public Trustee is not one of the trustees, 
this expense may have to be borne by an estate 
not only once, but two or three times in the 
life of the trust, and each time without in 
the least making sure that it would not 
have to be incurred again. A lady recently 
debated whether or not she should appoint 
the Public Trustee to a vacancy in an existing 
trust. With that feminine instinct and pre- 
ference for the bird of economy in the hand 
rather than two in the bush she decided not to 
do so and appointed a friend. Within a month 
of appointment this friend died, and she has 
now appointed the Public Trustee, satisfied 
that if money has to be spent on a certain 
object it is prudent to get the most it will buy. 
So that, given a situation where the costs must 
be faced, it is economy to spend a little more 
but once and for all time. True the abstraction 
of these fees and costs out of capital has asa 
consequence some small loss of income on the 
capital expended, but if the Public Trustee by 
his expert knowledge and care in investing 
can improve not only the character and 
stability of the capital, but the income, by 
even so small an addition of 5s., 4 per cent. 
on the 34 per cent. already mentioned, then 
the £4,000 estate would gain £10 a year and 
the £10,000 estate £25 a year more income 
than it had enjoyed before, with, as I trust I 
shall be able to show, a better and safer in- 
vestment of capital. So that it might be 
said that in such a case the advantages of 
the Public Trustee were secured free of 
cost. l 
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Il.—That he cannotbe Human and Personal. 


The concluding portion of my address shall 
answer the second objection originally made, 
that the Public Trustee could not be human 
and personal in his administration, and this was 
undoubtedly the most serious problem which 
faced the Department. In inaugurating the 
Department I have been anxious to develop it 
on the lines laid down in the report of the 
Select Committee on Trusts of 1895, viz. :— 
“ That those who administer it should be easily 
and promptly accessible, and personally ready 
to take the same steps as a sensible private 
trustee would take to acquaint himself with all 
that belongs to the trust committed to him. 
That he should use his own discretion, and 
proceed, not as a judge but as a man of 
business.”’ 

As regards accessibility, [ have endeavoured 
to render the Department accessible to those 
in whose interest it was provided, and I rather 
think some criticism has been made on the 
steps taken in this direction. Possibly vested 
interests feared an infringement of their rights, 
conceiving that the Department might be a 
potential solicitor, banker, or broker, and so 
widespread was the misapprehension, and, to 
some extent, still is, that impartial information 
was hardly likely to be furnished from such 
sources, and the specific assertions that I am 
attempting to disprove to-night are still fre- 
quently made. 

In a new business one is between the devil 
and the deep sea. 
ment is that one has no business capacity or 
push. If it succeeds, one is accused of 
piratical touting for busiuess. The sane line 
appears to be to see that the facts are fairly 
and honestly put before the public in a reason- 
able way. or at least to the extent necessary to 
correct misunderstanding and misrepresen- 
tations. If they think the facilities provided 
are of no good to them, the Department will 
necessarily come to an end, but the indications 
are in an entirely contrary direction. 

There is one important public interest and 
advantage in making the work of the Depart- 
ment known, namely, that the better it suc- 
ceeds the cheaper it will be from the public 
point of view; itis a mutual office in that 
respect, as no profit is to be made. 

Nevertheless, lack of business method, of 
personal sympathy, and an impenetrable 
barrier of red tape were predicted. Yet, when 
you remember that the department has no 
monopoly, is no part in the machinery of 
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Government, that its public is a voluntary one, 
that others also undertake the duties of trustees 
as a business, then I think it may be fairly 
claimed that the success which the depart- 
ment has achieved, shows that the thousands 
who are now largely dependent upon it for their 
daily happiness, are satisfied with its ways. 
It is, I hope, to them‘a veritable ‘‘ Blue bird,’’ 
which does not fly away. 

On this question of human and personal 
duties what shall I say? There is nothing so 
interesting to us as ourselves, nothing so vital 
as human nature, and were modesty not a 
virtue, and discretion of no consequence, 
doubtless the sale of the evening papers could 
be increased. But the Departmental rule of 
secrecy, and the confidence so freely reposed 
in the Public Trustee forbids. No rule of 
secrecy, however, is violated if I say that 
my experience ranges among all classes, 
from the letter asking me to act as an 
executor to the applicant honourably desi- 
rous of securing his savings for his little 
daughter, 9g years old, adding, ‘‘I have no 
permanent address or occupation—I am a 
tramp ;” up to the tragedy that is sometimes 
hidden behind great riches. Of these last 
cases it would appear, and reflection supports 
it as reasonable, although it was not foreseen, 
that many prefer to confide their family 
skeletons, cupboards and all, to the hands of 
an impartial, trustworthy official, rather than 
to leave the key behind to fall one day into the 
hands of their friends. Serenity of life is, 
doubtless, worth having; and all such con- 
fidences, I need hardly say, are respected and 
executed with absolute fidelity, and, I trust, 
with a broad, tolerant commonsense. In 
several cases, already, I have been able and 
compelled to say that neither ‘‘might’’ nor 
money are ‘‘right,’’ and insist upon an observ- 
ance of the testator’s wishes on behalf of those 
not able to insist for themselves. In other 
cases, the Department has been invited even 
to reconcile husbands and wives, but with what 
success I leave each of you to judge. One of 
my cestuz gue, aged 70, considered that I 
ought to assist him in finding a sporting an- 
tagonist of similar age whom he wished to box, 
run, or jump for £100. Another lady, when in- 
tending to travel, required the Department to 
look out her trains, and duly reported as to 
the comfort of the arrangements provided—that 
‘The guard was most attentive, and had a 
carriage for us labelled ‘Ladies only? My 
daughters, however, did not appear to appre- 
ciate his attention.’ And when I tell you 
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that, as trustee .of their money, the Public 
_ Trustee is in some measure responsible for the 
upbringing of no less than 384 children, those 
who know what it is to bring up children, and 
recall the troubles of the old woman who lived 
in a shoe, will acquit the Department of inex- 
perience, and I hope of incapacity, in personal 
. Matters. The provision of a separate depart- 
ment to deal with all the children prevents it 
. experiencing the difficulties of the old woman 
in not knowing what to do. The Public 
Trustee where necessary, through his lady 
visitor, makes it his duty to know. It may 
be to provide education for a blind boy, and 
arrange for his removal to the Normal Col- 
lege, or taking children to the hospital that 
adenoids may be removed, remonstrating 
with parents suspected of intemperance, pro- 
viding wedding and Christmas presents, or 
a coat for a beneficiary in Canada. A lad 
is reported as difficult to control, and un- 
suited to indoor life ; the facts are investigated, 
and a new start in totally different surround- 
ings is seen to be essential. Within twenty- 
four hours of the report of the case coming in, 
with his entire consent, the lad sailed for the 
Colonies, there to be under the supervision of 
the Salvation Army in one of their farm 
Colonies. 
for boys and girls growing up, and such small 
details as season tickets and pocket-money 
provided. It is only an organisation on 
business lines which would permit of these 
hundred-and-one details receiving prompt and 
satisfactory attention, and by holding my 
assistants responsible for the cases allotted to 
them, the staff are encouraged to take both a 
great interest and pride in their administra- 
tion. If I have detained you with these 
personal details, some of them doubtless trivial, 
it is to indicate how varied and extensive is 
the human side of the work, and to suggest 
that if in even the least of things satisfaction 
_ has been given to those needing it, you will be 
prepared to concede that in the weightier 
matters of the law the standard of performance 
is not less efficient. 


INVESTMENT. 


Tam going to suggest to you, in conclusion, 
that there is no weightier matter to which a 
trustee can devote his careful attention than 
the investment of the estate. Life interests, 
contingent remainders or reversions, are of 
little consequence if there is no property, and 
it is in the sober and judicious preservation of 
the estate for all those intended to share in it 
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that a trustee’s great i aaa and 


. anxieties lie. 


If the reversioners are to nave the capital 
absolutely, the tenant for life, with his limited 


interest, is also entitled to the best income pro- 


curable, compatible with the claims of those 
who succeed him. 

The Public Trustee is like any private inei 
in that he is bound to obey the directions of 
the will or settlement as to investment; but he 
has all the freedom of a private trustee, and is 
not confined to Trustee securities unless the 
investment clause so limits him. It is, how- 
ever, in carrying out, in making the best use 
of the same powers that a private trustee has, 
that I shall submit that I am in a far more 


favourable position than he is to benefit and 


protect the estate. 

The general comment too frequently, care- 
lessly, and improperly made is, ‘‘The Pub- 
lic Trustee puts everything into Consols.’’ 
It may be that I am restricted, as in the 
following case, ‘‘ I authorise the Public Trus- 
tee to invest in any Trustee investment, and 
also (and here possibly the testator thought 
himself over-bold) in the Post Office Savings’ 
Bank; ’’ or I may be allowed to invest as in 
my uncontrolled discretion I shall think fit 
“whether in Trustee securities or not.” In 
either case, and in all cases, for the majority 
of modern trusts lie between the two extremes 
cited, I should do, and am favourably placed 
to do, my best for all parties interested. I am 
not concerned to discuss whether investment 
is a science. or, as the careless and ignorant 
would regard it, a “speculation.” In my 
view, investment is a matter of very wide and 
exact knowledge, assisted by an experienced 
judgment. What should be borne in mind is 
that a risk attaches to every investment; 
possibly of late years what are termed “ gilt- 
edged” securities have suffered more than 
others so far as depreciation is concerned. 
There is little difference between public and 
private life. To some men you would lend all 
you had, being sure of a return of both capital 
and interest; to others, whose life was ir- 
regular, careless, or speculative, you would 
lend nothing, being equally sure that neither 
capital nor interest would be repaid. Similarly 
with public stocks and undertakings, but here 
the field of knowledge is so wide that if invest- 
ment has to proceed uvon any large scale a 
separate and special organisation must be 
constituted to collect and verify it. 

I hope by these remarks that I shall not be 
understood to claim any infallibility for my 
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Department ; what I am anxious to show you 
is that a branch of the Department has been 
set up which is specially devised for the study 
of the particular high class of investments 
contemplated to be available for investment by 
trustees, but not necessarily confined to the 
Trustee Securities authorised by law. 

I recognise that this branch, to be useful, 
must be carefully organised, and must very 
closely investigate and follow up the position of 
each security. You will understand that, deal- 
ing as the department does, with many 
brokers, and having the advantage of their 
expert assistance and advice, it should have 
exceptional opportunities of obtaining very full 
information, and this information should be 
codified and tested in order to secure the best 
opinion on the subject. | | 

Now the private trustee’s natural instinct 1s 
to limit his responsibility. He may invest his 
trust fund in properly authorised. securities at 
the start (though not always so), but he natur- 
ally deprecates a change, as it means that he in- 
curs some new liability, or, if income is wanted, 
he falls back on mortgages of freeholds or long 
leaseholds, in defiance of the trend of modern 
investment, and exposes himself too often to 
all the trouble attendant on realisation. 

I do not for ‘one moment wish to depreciate 
in any way the magnificent, unpaid, and very 
often unthanked. work which has been rendered 
by private lay trustees, but the more experi- 
ence I haye‘of the assistance of a specialised 
department the: ‘more I realise the disadvan- 
tages under: which : ‘the private trustee neces- 
sarily must. suffer. ; The Public Trustee, on the 
other hand, with his special organisation, does 
not contemplate frequent change of invest- 
ment, nor any change being made without the 
concurrence of those interested. 

I should not imitate the private trustee in 
his policy of timid passivity in selecting some 
stock merely because it is authorised by law, 
or put. the whole of an estate in one industry, 
such 4s the authorised stocks of British Rail- 
ways. ft is already seventeen years since the 
law authorised certain investments as proper 
for the investment of trust funds, and, unin- 
tentionally doubtless, also created some rather 
striking anomalies, so that their general and 
individual ‘merits now require close knowledge 
and consideration. Moreover, no act “has 
warned a trustee not to put all his eggs in one 
basket. The principle ,of having the in- 
vestment distributed geographically as well 
as commercially; is one which I suggest is 
worthy of much attention. Some may object 
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that once the trust is invested in authorised 
securities the trustees’ responsibility is at an 
end, and the law will exonerate him from 
further liability, except for depreciation caused 
by wilful default, so that it is not his duty to 
give periodical consideration to any growing 
or insidious depreciation of capital value. 
For the ill-equipped private trustee this may 
be, and doubtless is, the only path of safety, 
lest he be led on in repairing one loss'to fall into 
another. But where organisation’ can supply 
accurate knowledge, I see no reason why the 


estate should not have the full benefit of that _ 


which the law intends it shall have. As 
the German Ambassador recently observed, 
‘‘Commerce, finance, and industry, in thé 
modern state, have broken down political 
boundaries, and are so interwoven ‘interna- 
tionally as to be dependent upon one another.”’ 
It is owing to the interdependence of these 
three vitally important factors that investment 
is such an incessant responsibility. The 
changes attendant on these factors are 
frequent, and their effect upon the value of 
securities'is incessant. Telegraphic communi- 
cation acts like a sensitive nerve in conveying 
information, and thus affects the value of any 
security, so that the stocks formerly affected, 
perhaps at long intervals apart, are now subject 
to daily and hourly fluctuations in value. Stocks 
of a speculative class are, of course, liable to 
incessant fluctuations, but with those’ thé 
Public Trustee is not concerned as permanent 
investments, although he is, as executor under 
a will, frequently temporarily responsible for 
such investments, but the point I desire to 
make in referencé to them is that they even, 
in fact, affect in turn the senior and more 
stable stocks, so that'an organised investment 
départment is necessary to act as the eyes and 
ears of the skilled trustee. For the law does 
not limit its encouragement and protection to 


the timid because ‘ignorant trustee, but goes 


farther and lays down the important expecta- 
tion ‘‘ that a trustee is to take as much care of 


the trust property as, being a prudent man of 


business, he is accustomed to take of his own ;”" 
and in investing he is not to select, as business 
men of ordinary prudence may do, investments 
of a more or less speculative character, but to 
invest ‘‘as for those for whom he is morally 
bound to provide.” A- few examples, however, 
will show you better than further discussion 
the application of these principles. 

` A trust was placed before the Public Trustee, 
having a capital value of £150,000, all in 
British Rails, bringing in an income of £5,500 
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a year. Will anyone say that it was a prudent 
state in which to leave the trust estate? The 
Stocks themselves, like the Cochin China fowl 
as a bird, were pre-eminent of their kind, but 
to submit anyone’s capital and income to the 
fluctuations and risks of a single industry 
would seem to the Public Trustee to be highly 
unsuitable. A scheme of reconstruction was 
got out, and by leaving a certain amount in 
Home Rails, and by spreading the risk of the 
remainder of the trust estate throughout the 
world, in no less than eight countries, in finely- 
selected stocks, a greater stability of capital 
was ensured, and the income was-improved by 
no less than £138 a year. Will anyone say 
that the Public Trustee was not to use his 
knowledge and his organisation to effect this 
change? I ought to add here, in parenthesis, 
that with regard to any stocks I may mention, it 
should be understood that I should not neces- 
sarily recommend their purchase to-day. In 
mentioning them it is desirable to say that 
when they were purchased I felt that they were 
justifiable and prudent purchases at the prices 
then obtaining. Again, take the case of a 
trust constructed early iast year for a young 
prodigue for £4,000, invested in Japanese 
43 per cent. Loan; Duchy of Finland Loan; 
Canadian Northern 4 per cent. Debenture 
Stock; Buenos Ayres and Pacific 44 per cent. 
Debenture Stock (which is a second charge on 
the whole undertaking), bringing in an inceme 
over the whole trust of over 4 per cent. Again, 
take the case of the fund collected for the 
widow of Police-constable Tyler, of £1,800. 
This was invested in an Argentine railway, 
Egypt, and Japan, the whole giving a return of 
income of just over 4 per cent.; and in those 
trusts arising out of the Messina disaster, 
would anyone cavil at an investment in South 
Manchurian Railway 5 per cent. Bonds, under 
par, City of Winnipeg 4 per cent. Stock, a city 
with a population as large as Croydon, first- 
class South American railway stocks, and 
others of a like character ? 

Take another case, where the income is 
important, but the trust coming out of the 
hands of the old trustees is found to be wholly 
invested in Consols, where £6,635 brings in a 
meagre income of £192. No one will say that 
the whole of the trust should be confined within 
the premier security. A sale is made, and 
although the re-investment has to be confined 
to strictly trustee securities, the capital is 
more widely separated, and therefore its de- 
preciation safeguarded, while the income is 
increased by £38 a year. Had the re-invest 
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ment not taken place, and a distribution been 
necessary at the present time, a further loss 
of £85 in capital would by now have accrued, 
whereas in the stocks which have been selected 
for re-investment the capital has now appreci- 
ated by £12. 

This knowledge and judgment, however, is 
not readily come by; it means the collection of 
much information, the ceaseless organisation 
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of accurate knowledge. The policy of the 
Department not to employ one broker, but the 
broker who has hitherto invested the trust 
estate, ensures the constant supply of fresh 
Opinion testing and correcting that already 
obtained. But, apart from this, the Department 
itself employs men practically acquainted with 
investment to devote their sole attention to this 
duty. 

Bearing on this, I thought you might be in- 
terested in some points elicited on the variation 
in price of certain securities which have been 
taken from charts kept in the department. 
The diagrams I am about to show you are kept 
in the Department for the purpose of quickly 
gauging the variations in value, and ensuring 


DIAGRAM I. (b). 


MIDLAND RAILWAY Co. 2} PER CENT. DEBEN- 
TURE STOCK, 


1900|r901|1902|1903 1904|1905|1906|1907 |1908|x90 
9 7 G 


Highest point in 10 years ...ssseese 
Lowest ,, ,, 9 


eeececenne® 70 


Extreme fluctuation in 10 years .....es 192 
Average fluctuation, £5 14s. 3d. 


The figures irset ind'cate the extreme fluctuation of 
the year, 
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DIAGRAM I. (c). 


CANADIAN PACIFIC RAILWAY CO. 4 PER CENT. 
PERPETUAL CONSOLIDATED DEBENTURE STOCK. 
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104 


Highest point in 10 years 
Lowest ,,_ 5, 53 Pe ee ee 


Extreme fluctuation in 10 years ...... 14% 
Average fluctuation, £5 4s. 6d. 


The figures inset indicate the extreme fluctuation of 
the year. 


that due notice is taken of them, thus to observe 
when continued investment in any one stock 
ceases to be remunerative, as well as indicating 
when any advantage ought to be secured. 

I might mention that the Trustee Act of 
1893, and the powers under it, still exclude in- 
vestment in first-class stocks, which exclusion 
is hardly consistent with the powers contained 


in the statute, e.g., the following stocks are not 


Trustee stocks -— 

Birmingham Canal Navigations Consoli- 
dated Stock.—Four per cent. is guaranteed in 
perpetuity by the London and North-Western 
Company on this Stock. 

Newhaven Harbour 4 per Cent. Minimum 
Stock.—Perpetual minimum dividends of 4 per 
cent. are guaranteed by the London Brighton 
and South Coast Railway Company if and 
when the profits of the harbour in any one year 
are insufficient to pay as much. ‘‘ Burdett’’ 
says :—‘‘ This guarantee is a working charge, 
and therefore takes priority of the preference 
and all other stocks of the Brighton Company, 
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yet this is not a Trustee stock, but the prefer- 
ence stock of the London Brighton and South 
Coast Railway is so.’ 

Then, again, consider the Canadian Pacific 
Debenture Stock. Ranking behind this is nearly 
II millions in 4 per cent. preference stock, and 
a further large amount of ordinary stock, upon 
which dividends have been paid for ten years 
at not less than § per cent. and over, and for 
some years past it has been at the rate of 7 per 
cent. Yet this is not a Trustee stock. Again, 
the Southern Punjaub Railway Debenture 
Stock is not a Trustee stock, although it has 
ranking behind it 13 millions of 4 per cent. 
preference stock and 1 million ordinary stock ; 
dividends at the rate of 74 per cent. are now 
paid on this ordinary stock, and have steadily 
increased for many years. These anomalies 
might be indefinitely multiplied, whereas, as 
opposed to these stocks, so well secured, are 
several preference stocks of British railways 
which are trustee investments, yet only just 


"© DIAGRAM I. (d). 


PENNSYLVANIA RAILWAY CO. 33 PER CENT CON- 
SOLIDATED MORTGAGE STERLING BONDS, 1945. 
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DIAGRAM I. (3. 


BuENOS AYRES GREAT SOUTHERN RAILWAY Co. 
4 PER CENT. DEBENTURE STOCK. 
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Extreme fluctuation in-10 years ...... 19 
Average fluctuation, £6 14s. gd. 
The figures inset. indicate the extreme fluctuation of 
i the year. 


providing the interest on the ordinary stock to 
eńable them to secure this classification. 
Diagram II. illustrates three representative 
trustee stocks, Consols, Irish Land Stock, and 
India Three per Cent. Stock. This is a repro- 
duction of the charts kept in the Department, 
but the three stocks have been shown on one 
chart for the purpose of demonstrating how 
these three,. as representing trustee stocks in 
general, rise and fall at the same time, 
clearly being influenced by much the same 
causes. The inference that I suggest is 
to be deduced from this is that a whole trust 
estate should not be confined to the experience 
of this one class of security; which is either 
involved -in or affected by the general con- 
sideration of the money market, as well as by 
the intrinsic merits of the securities themselves 
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As shown by the chart for the year 1909, Con- 
sols range from 852 down to 824. Irish Land 
Stock ranges from 884 down to 833, and India 
Three Per Cent. Stock from 90} down to 834. 
It must be borne in mind that these three 
stocks bear interest at different rates per cent. 

It should be noted that since 1903, when the 
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Consols has behind it, but is jointlyand severally 
guaranteed by five other European Powers. 
I refer to the Egyptian Guaranteed 3 per cent. 
Loan. This loan is guaranteed by Great 
Britain, Germany, Austria-Hungary, France, 
ltaly and Russia, nevertheless its stability has 
not rendered it immune from fluctuation, and 


DIAGRAM II. 


4% 


oN RARE 


IY We yo 


An 
g 


_onmuno nmn ma ow wen alk 


© 


fe] 
REEE E peony Wee WO ae Re ae WW 


Nu 
oa. 


GRR 


rate of interest on Consols was reduced to 24 
per cent., the variation in price has been 11 
points. 

Lest it be thought for the moment that I am 
condemning Consols because of their variation, 
although the chairman of a well-known com- 
pany, only this week, stated that he was sorry 
that his company had ever invested in such a 


speculative stock, let me point out another 
stock which has not only the guarantee which 


Price] Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec. | 


India 3 fo Stoc 
Guaranteed ok % Stock. Irish Lahd 
Consols|\212% 


When ex-dividendimarked thus._* 


its extreme fluctuations for ten years have been 
from 1033 to 943. 

Probably in the past the large amount of 
Consols held by trustees not only enhanced 
the price, but conduced to the steadiness of 
the price. Of late years, however, the range 
of authorised trustee investments has been in- 
creased, in addition to which, there is also now 
a large range of investments which have an 
excellent record as to past stability in price, a 
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good security so far as the amount of income— 
earning capital behind it, yielding a better in- 
come, and thus comparing favourably with 
trustee investments themselves. 

Diagram III. shows on one sheet, the highest 
and lowest prices for the last ten years of the 
following stocks :—London and North-Western 
Railway 3 per cent. Debenture Stock; Mid- 
land Railway Company 24 per cent. Debenture 
Stock; Pennsylvania Railroad 3} per cent. 
Consolidated Mortgage Sterling Bonds (1945) ; 
Canadian Pacific Railway 4 per cent. Deben- 
ture Stock ; Buenos Ayres Great Southern 
Railway 4 per cent. Debenture Stock. 

On comparing the debenture stocks of the 
two English railways, and the bonds of the 


JOURNAL OF THE ROYAL SOCIETY ‚OF ARTS. 


March 11, 1910. 


tion, the Midland Railway showing a fluctua- 
tion of 8 points. I should not like my 
comparisons to imply that I favour exportation 
of capital abroad to the detriment of supporting 
home industries. In a trust stability is the 
desired end to be secured, and this is best 
secured by a geographical and commercial 
distribution, but not a geographical exclusion. 

To appreciate the position more fully, we 
will instance an investor, in the year 1900, with 
about £1,000 available, which he wishes in- 
vested in one only of the stocks of whicha 
diagram is shown. He might quite easily 
have bought at the top price in the year 1900, 
as in every instance this price is not as high as 
the highest of the previous year, and we will 


DIAGRAM III. 


ITI.—STATEMENT SHOWING THE RESULT OF AN INVESTMENT OF £1,065 IN ONE STOCK AT TOP 
PRICE IN THE YEAR 1900, AND A SALE AT BOTTOM PRICE IN THE YEAR 1909. 


Cost in 1900, 


Say: 
b s. 
£4936 Canadian Pacific Railway Co. 4 pe 
cent. Perp. Cons. Deb. Stock .. 1,064 14 
41,000 Pennsylvania Railway Co. 34 per 
cent. Cons. Mort. Sterling Bonds 1945 | 1,065 o 
4902 Buenos Ayres Great Southern Rail- 
Co. 4 per cent. Debenture Stock . 1,064 7 
£984 London and North Western Rail- 
way Co. 3 per cent. Debenture Stock . 1,065 3 
£1,187 Midland rie i Co. 72 per cent: 
Debenture Stock .. 1,065 6 


Income received 
for ten years. 


Produce in 1909, Capital loss, 
Say: say : 


d. 4 s. ‘d. £ s. d. £ s. d. 


O 978 2 4 86 11 8 | 374 8 o 
o 940 0 0 125 O O 350 o o 
2 923 8 6 140 8 8 : 360 16 oO 
7 843 15 7 221 8 oO 295 4 O 
8 830 18 o 234 8 8 | 296 15 O 


American railway, the difference between the 
extreme fluctuations over the ten years will be 
seen. It is thought by some that American 
Railroad Bonds, in general, are of too specula- 
tive a nature for a trustee to invest in, and the 
very people who would bring forward those 
views would be the first to invest in the de- 
benture stocks of the two finest English rail- 
ways; but on comparison it will be seen that 
the extrenie fluctuation of the London and 
North Western Railway 3 per cent. Debenture 
Stock over the 10 years is 224 points whereas the 
extreme fluctuation of the Pennsylvania Rail- 
road 33 Consolidated Mortgage Sterling Bonds 
over the same period is 15 points. It is well to 
compare the fluctuations for the year 1907, the 
year of the financial crisis in America. 
Whereas the London and North-Western 
Railway 3 per cent. Debenture Stock shows a 
fluctuation for that year of 102 points, the Penn- 
sylvania Railroad 34 per cent. Consolidated 
Mortgage Bonds shows only 34 points fluctua- 


then suppose that he keeps this sum invested 
until the year 1909 without paying much atten- 
tion to his affairs. He then has to realise in 
1909, and, as might quite reasonably have 
been the case, sells at bottom price. We will 
now see what the result is. His capital would, 
if invested in the stocks named, be worth as 
shown above. 

During the whole of these ten years our sup- 
posed investor would have received more 
income on the stock which shows least depre- 
ciation in capital, viz., Canadian Pacific Rail- 
way 4 per Cent. Debenture Stock, had he 
bought that particular one in 1900. 

I have purposely shown the finest stocks of 
railways in other countries, as I think I am 
entitled to do so if comparing with the finest 
railway stocks in Great Britain. 

And now I have done. I thank you for the 
patience with which you have listened to me. 
If I have not detailed sufficiently the come- 
dies and tragedies which come before us 
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in our daily work, it ‘is because I was 
more concerned to set out those great ad- 
vantages which perhaps the public hardly 
even yet realise have been created for their 
service and protection. Itis inthe permanency 
of his office, with the security of the State 
guarantee, in the human and personal attention 
given to those manifold duties where they affect, 
let us say, those in whose behalf we are at times 
so anxious to make an assured provision, such 
as our wives and children, in his character as 
a prudent investor in providing a stable source 
of the means of living, that I put it to you that 
the Public Trustee has the principal claim 
upon your wider knowledge of him, which was 
the justification of this address. A few days 
ago a lady placed a letter in my hands in 
which her legal adviser wrote, ‘‘I assure you 
that the Public Trustee cannot possibly last 
two years.” I am already in my third year, 
and I trust that this account, condensed as it 
is, of the success of the Department will show 
you that the public intend that they desire its 
continuance for all time. 


DISCUSSION. 


The CHAIRMAN (The Master of the Rolls), in 
opening the discussion, said he was sure all present 
would agree they were greatly indebted to the 
author for his extremely interesting and valuable 
paper. He remembered the old adage he fre- 
quently used to hear as a law student, that it 
was the part of a good Judge to magnify and 
extend his jurisdiction, and the Public Trustee had 
possibly gone rather further than some people might 
be prepared to go. He did not believe, as the 
author seemed to contemplate, that the private trustee 
would in the course of time be superseded, as he 
thought the claims of kith and kin, and the personal 
relations between the individual members of a family 
and the beneficiaries were of such a nature 
that even the most assiduous and competent 
Public Trustee could not take the place of the 
private trustee in many of those respects. With that 
qualification, which was almost the only qualification 
he desired to make, it was impossible to doubt that 
the Public Trustee had supplied a really great want 
in the administration of the affairs of this country. 
No one who had, like himself, a great deal to do with 
trust affairs could fail to be aware of the vast number 
of cases in which there was extreme difficulty in 
finding any person competent and willing to act as a 
private trustee. He remembered when he was a very 
junior barrister being instructed deliberately to put 
the following clause into the will of a nouveau riche 
who had no near relations or friends to whom 
he couldZentrust; his [property :—‘‘I „direct {my exe- 
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cutors after my death to institute a suit in the Court 
of Chancery, making an infant named plaintiff, 
and the trustee defendant, and I direct my estate to 
be administered in the Court of Chancery.’’ He had 
not the least doubt that was a very prudent thing to 
do, because not a single penny of the funds was 
lost, and there was no breach of trust. It was 
exactly thé case in which, according to one’s ex- 
perience of human nature, a breach of trust would 
have taken place. The tenants for life received 
their dividends by means of quarterly or half-yearly 
cheques from the Paymaster-General, and the fund 
was divided at a trivial expense when the death of 
the tenant for life occurred. The Public Trustee now 
came forward and offered to do that which could 
only be done at that time by the machinery of 
the Court of Chancery, and he thought that 
was a very great advantage. Another instance 
in which there was an enormous advantage in 
having a Public Trustee was when infants re- 
covered small sums of money because, for instance, 
of an accident, since there was absolutely no 
machinery which could secure that the damages were _ 
really applied for the benefit of the infant. That 
point was pressed very strongly upon the minds of the 
members of the Rules Committee, and a Rule had 
been passed by which, in those cases, under ordinary 
circumstances, wherever an infant recovered damages 
in Court, the money went to the Public Trustee, who 
administered it in the most admirable manner, taking 
care that the money was not lost either deliberately or 
through carelessness, but was really applied to the 
true benefit and advantage of the infant who 
was entitled to it. Absolute security was provided 
through the Public Trustee. There was one other 
qualification which he desired to make, as he was one 
of those who had a lingering belief in the Duke of 
Wellington’s old maxim that high interest meant bad 
security. That apparently was not the view taken 
by most people, but personally he deprecated the 
idea that it could be wise or prudent to be constantly 
digging up potatoes and planting them again, t.e., 
changing investments from day to day. His experience 
of the habitual changing of investments was that in 
nine cases out of ten one sold when prices were low 
and bought when they were high; and that, he was 
afraid, would be the tendency, more especially 
as a pliant Tristee, whethér he be the Public 
Trustee or not, was sure to be plagued out of his 
life by beneficiaries who were eager that some 
investment should be bought which gave them 
a few more pounds in the way of interest than 
the original one secured. He had had the 
pleasure of going through the office of the Public 
Trustee, and he had extremely admired the effi- 
ciency, the altertness, and the competence of the 
whole of the staff, and he believed that the business 
of the new Government department, so «bly presided 
over by the author, was conducted with an efficiency 
which was unrivalled in any department of the Go- 
vernment at the present day. 
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Mr. A. Evan BERNAYS said it was seldom that a 
testator had the opportunity of speaking in the 
presence of his executor, but he happened to be one 
of those who had appointed the Public Trustee 
as his executor. He had lately been travelling in 
New Zealand, where there had been a Public 
Trustee -since 1872. Notices were exhibited 
in the Post-offices in that colony referring to the 
Public Trustee and his work, who, among other 
duties, was prepared to help the people to make their 
wills. It was appalling to think of the outcry there 
would be in this country if a State Department offered 
to make people’s ‘wills. He ventured to differ from 
the remarks made by the Chairman with regard to 
the claims of kith and kin. A private person who 
was a trustee had always to be a trustee once for 
the first time, and if he was also an executor, a large 
amount of work devolved upon him. It was ex- 
tremely improbable, for instance, that he knew the 
proper charge the undertaker should make for the 
funeral, whereas the Public Trustee must have gained 
an infinite experience on that subject, and was 
unlikely, in moments of sadness, to be overcharged 
by any undertaker. There was also the well-known 
dodge adopted by certain people of sending in bills 
toa deceased person on thé chance that his executors 
might pay them, as they were not acquainted with 
the habits of the:deceased. The Public Trustee must 
have an infinite experience of that kind of thing, and 
opportunities were afforded him of bringing the people 
concerned to justice. If the furniture of a deceased 
relative had to be sold, in many cases the kith and 
kin had no experience of which were the best firms to 
go to in that respect, whereas the Public Trustee was 
well acquainted with such details. 


Sir AUGUSTINE BAKER thought it was plain 
f.om the paper that the author’s office was one of 
vast importance, filling an obviously open gap, ‘and 
supplying a conspicuous need ‘in the machinery of 
present-day social life. There were two classes to 
whom relief was given by the Public Trustee. On 
the one hand there was the ‘trustee who had what was 
often an onerous and thankless task to perform, with 
an ever-living dread of serious consequences following 
upon a. trifling mistake owerror in’ judgment; and in 
the minds of the beneficiaries, on thé other hand, 
there was often engendered a feeling of distrust, which 
they were afraid to express .until they had to reap a 
bitter harvest for their fears; while between the two 
there was the ever-present necessity of employing a 
stockbroker, a valuator, or a solicitor, by whose 
negligence or fraud the.trust fund might be perhaps 
lost altogether. Many were at first sceptical us to 
the possibility of the usefulness of the Public 
Trustee, but there was now no room for further 
doubt on the matter, and he hoped the time would 
come when there would be ar official with like 
functions and powers in Ireland. There was at pre- 
sent a Public Trustee for Ireland, but his duties were 
very limited and far- more circumscribed than 
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those of his English colleague. The Irish Trustee 
could only deal with funds set free by the sale of lands 
under the Irish Land Purchase Statutes, and he (the 
speaker) trusted that, following upon early legislation, 
the office of the Irish Public Trustee would be expanded: 
until it was co-ordinated with that of the English 
Trustee. It would perhaps be easy by a supplement- 
ary Act, to extend to Ireland the powers which the 
Public Trustee possessed in England, but that would 
not be acceptable in Ireland, where the public would 
prefer to have a completely endowed Public Trustee 
of their own, and would look askance at the ruling 
of their private business from an office in London. 
The impasse created by the limitations imposed by 
the Act on the English Public Trustee could easily 
be dealt with by a supplementary Statute appointing 
an Irish Trustee on the same lines, and expressly 
allowing him either to hold trust property wherever 
desirable, or wherever the beneficiaries pleased, or 
wherever they chanced to possess it. He did not 
think a company which dealt in money, such as of 
necessity was the position of a bank, could adequately 
and with propriety fill the office of trustee. Such a 
company had duties towards its shareholders, and in 
the performance of those duties it was idle to suggest 
it did not seek by its operations to enhance the 
dividend payable. It was with the view of 
making a profit for the company that the 
duties of the trustee were undertaken by them, 
and with no other view. In so far, however, 
as the trustee’ made a profit out of his office 
he infringed on the very first principles of the theory 
of trusteeship. The great difficulties which beset the 
path of the ordinary trustee rendered it incumbent 
upon him to seek for legal assistance from time to 
time during the administration of the trust, and the 
Public Trustee would be no exception to that rule. 
At the outset he might regard his task as a primrose 
path, but when people were born unexpectedly, or 
died, or got married out of due course, stumbling 
blocks would present themselves of which he could 
not too shrewdly beware. In conclusion, he assured 
the author bow: much:he appreciated the public use- 
fulness: of his ‘office, and the effective energy with 
-which its work was carried on under his guidance. 

Mr. J. THEODORE GODDARD thought there could 
be no doubt there were many people in this country 
who were.not capable of acting as trustees, and it 
was in such’¢ases that the want of a Public Trustee 
had, until the last three years, been so much felt. 
Anyone who had had dealings with the Public 
Trustee’s office would, he was sure, agree with him 
that there was no office in the world where there was 
a less display of ‘‘red tape.” It was possible to see 
the Trustee at his office, and prompt replies of an 
informing nature were sent to communications 
addressed to him, in place of the stereoryped 
replies so frequently received from Government 
Departments. The way in which the Public 
Trustee had carried out his duties empha- 
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sised, in the highest degree, his great ability and that 
of the staff which so ably assisted him. He hoped, 
however, the time was not far distant when consider- 
able extensions would be made to many sections of 
the Act. For instance, Section 13 enabled the Public 
Trustee to appoint an accountant to inquire into the 
history of a trust and prepare accounts. There were, 
unfortunately, many cases where Trustees would not 
supply accounts, and where beneficiaries had to go to 
the great expense of appealing to the Court in order 
to get accounts rendered. Under Section 13, anyone 
could call upon a trustee to concur with him in agree- 
ing upon an accountant to make accounts of the trust, 
_and if after a period of three months the parties 
refused to concur, the Public Trustee himself could 
appoint an accountant. His experience of the 
Section, however, was that three months was far 
too long a period, and he hoped that Section would 
be amended in that respect. In addition, Section 3, 
which enabled the Public Trustee to administer 
estates up to £1,000 in value, might be extended to 
include estates of £2,000 or £3,000 in value. 


Mr. STEWART SMITH, K.C., after thanking the 
author for his excellent paper, said the feesin the Fee 
_Order were evidently framed with the object of making 
the office self-supporting. It would be almost unfair, 
however, to ask whether it was yet self-supporting, 
because it was the practice in a new office to allow 
some years to elapse for the establishment of the busi- 
ness, and to calculate the loss, if any, over those years, 
so that in later years it would be possible to repay 
any advance the Treasury had had to make. The 
fees appeared to be calculated rather upon the 
amount of the estate than on the work done. For 
instance, in a case where the amount of the estate was 
420,000, the fee on the acceptance would be £55, 
and on the distribution another £55. In a case where 
there was a tenancy for life created by the will of a 
middle-aged man who left grown-up children, the 
only thing which prevented the distribution was the 
life tenancy of the widow. It might so happen that 
the widow died within a few years, or perhaps a few 
months, of the testator, and in that case a sum of 
4110 would be charged for the division of an estate 
which might, in the main, consist of stocks, and 
which the beneficiaries would be content to accept in 
the form in which it was left. That seemed avery 
large percentage to pay merely for the acceptance and 
division of a fund of that simple character. On 
the other hand, it was possible to imagine a 
case where a good deal of difficulty and trouble 
were involved, and where the fee of 4110 for 
acceptance and distribution would not be an un- 
fair and improper amount to charge. Ought there 
not, however, to be some graduation of the fees 
according to the difficulty of management and not 
solely on the amount to be spent and distributed ? 


With regard to the question of income, taking an- 


income of £800 a year arising frum the collection of 
dividends on Stock bearing 4 per cent. interest, those 
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dividends might reach the hands of the tenant for life 
by bankers’ orders, so that they never passed through 
the hands of the Public Trustee at all. Would the 
I per cent. mentioned in the Fee Order be charged 


upon that income, and if so what consideration did 


the tenant for life, whose income was depleted by that 
I per cent., get forit? Before assenting to the pro- 


- position that the new Government Department was a 
. good one or must necessarily continue, it must be borne 


in mind that, after all, it was an experiment. In all 
Government experiments, whenever a new Depart- 
ment was founded, or a new departure made in an 


_old one, some specially able gentleman was selected 


to conduct it, such as Mr. Stewart at the Public 
Trustee Office, or Mr. Bricklade at the Land Registry 
Office. But, although the office was perpetual, un- 


fortunately the holder of it was not, and it was 


necessary to look forward to the time when those 


- gentlemen would not be in charge of affairs. An 


Institution would then have been set up which was 
not perhaps under the same tactful and skilful guid- 
ance, and not necessarily acting under the same staff 
which had been trained, and it might degenerate to 
the same inefficiency as characterised some of the 
other Government Departments. He did not say 


‘that would occur, but it was a danger that must 


never be entirely overlooked. 


O Mr.C. J. STEWART, in reply, after thanking the 


Chairman for the very kind remarks he had made 


and the encouragement which would be afforded to 


the staff and himself by the Master of the Rolls pre- 
siding over the meeting, said he had been in corres- 
pondence with Sir Augustine Baker in regard to 
some of the valuable suggestions that gentleman 
had made. He agreed with Sir Augustine that 


the Public Trustee was not intended to administer 


an Irish trust, but he would surely allow the Public 
Trustee in this country the right to take charge of 
the property which belonged to his trust when it 
was an English trust. In reply to the very im- 
portant points raised by Mr. Stewart Smith, 
he was glad to be able to say that in 
the second year of its existence, which closed on the 
31st of December last, the receipts in the Public 
Trustee office exceeded the expenditure. With regard 
to the remarks made on the question of the fees, it 
was a very difficult matter to fix the fees in the first 
instance. He did not, however, regard those fees 
as permanently fixed, and he looked forward to a re~ 
duction in some of them, particularly in the income 
fee on the larger amounts. The Fee Order itself 
provided for meeting such a case as Mr. Stewart 
Smith mentioned, the Treasury possessing a dispensa- 
ting power of reducing the fees up to one-half, and 
that power had already been exercised in cases where 
the duties had been exceptionally light. Mr. Stewart. 
Smith had mentioned a case where all the dividends. 
were paid in to the credit of the beneficiary’s account . 
direct, and asked what benefit the beneficiary de-. 
rived under those circumstances. The Public Trustee 
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‘took one per cent. of the income, z.e., where the income 
was £350 or £400 the Public Trustee took £3 10s. or 
44 a year, and for that the office prepared and supplied 
very full accounts of the trust, showing also annually 
what the investments were, when the dividends would 
be paid, and any other information in connection with 
the trust. If Mr. Stewart Smith saw the amount of 
correspondence which took place, even in a trust 
which appeared to be entirely automatic, he would be 
astonished at the quantity of work that was done for 
the beneficiaries. 
rather high in incomes of five thousand a year and 
upwards, and he looked forward to the 1 per cent. 
‘being reduced in such cases ; but he believed the De- 
partment did give the beneficiaries good value for the 
I per cent. by watching the investments, and looking 
after the many duties connected with trust property. 


-On the motion of the CHAIRMAN, a hearty vote of 
thanks was accorded to Mr. Stewart for his excellent 
paper, and the meeting terminated. 


THE TRADE OF BELGIUM. 


Sir Cecil Hertslet’s report on the trade of Belgium 
for 1908-9, is a very interesting paper. Almost every 
trade of a manufacturing nature, the author observes, 
is carried on, and moreover, successfully carried on in 
Belgium, and Belgian manufacturers, with only few ex- 
ceptions, seem well able to compete with foreign rivals 
in nearly every branch of industry. It is, of course, the 
foreign trade which makes the industries of the country, 
for although the home demand is considerable, it is in- 
sufficient to keep the factories fully employed. The 
object thus is to bring the cost of production down to 
the Jowest point, and this end seems to be attained. 
Though a protected country, from the tariff point of 
view, almost all raw materials are admitted free into 
Belgium, and though there are customs’ duties on 
practically all manufactured articles imported, the cost 
of living is in no respect greater than it is in most 
parts of England. The taxes on foreign manu- 
factured articles are just sufficient to give a slight 
preference to the local manufacturer for home 
supplies, while they are not high enough to deter 
foreign competition altogether. 

Like nearly every other manufacturing country, 
Belgium suffered from the widely prevalent com- 
mercial stagnation which came to a head in 1908. 
The tide, however, has now turned and better times 
seem in store. The coming Brussels Exhibition this 
summer is looked forward to with great interest and 
is proving a stimulus to business, most countries, 
including the United Kingdom, having arranged to 
participate and exhibit on quite an important scale. 
As is well known, a special department of the Board 
of Trade has been organized to take charge of the 
British section in this and future exhibitions, and, in 
addition, a Royal Commission has been appointed to 
assist_the Board of Trade at the three forthcoming 
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exhibitions, the first being that which is to be held at 
Brussels this year. 

During 1908 there was a decline of imports 
amounting to nearly 18 millions sterling in value. 
By far the largest item is wheat, which comes from 
the Argentine Republic and the United States, but 


-the wheat is largely for the use of other countries, 


vast quantities of the grain imported by way of Ant- 
werp being forwarded by river and canal to different 
parts of Germany. Wool and unclassified minerals 
come second and third among the imports. Among 
the countries supplying goods to Belgium France 


figures first, then the German Customs Union, the 


United Kingdom, the United States, and the 
Argentine. 

In regard to the exports of 1908 there was a very 
similar decrease in value amounting to over £ 13,500,000 
sterling, and here again wheat naturally figures largely 
to the extent of £5,500,000. The counties to which 
Belgian exports are conveyed are practically the 
same as those from which the imports are derived, 
the only difference being that in the former category 
Holland takes the place of the Argentine in point of 
importance. The decline in exports is largely 
accounted for by the diminished quantities of 
diamonds. There is no industry which suffers more 
from general depression in the commercial and 
financial world than the diamond trade, and this is 
one of Antwerp’s most valuable industries. 

Antwerp is also the point of export and import by 
sea of great quantities of goods destined for and 
coming from the interior of Europe, but principally 
the manufacturing centres of Germany. This trade 
goes largely to swell the transit commerce of Belgium, 
which is remarkably important. 

With regard to customs duties, it is worth 
noting, while Tariff Reform is with us so much dis- 
cussed, that raw materials and food stuffs, with com- 
paratively unimportant exceptions, are admitted into 
Belgium duty free, and the bulk of the customs 
revenue is collected upon manufactured articles. 
About 25 per cent. of the revenue is derived from 
liquors and food stuffs, but this heading is almost 
entirely made up by duty levied on beers, spirits and 
liqueurs, cheese, hay, fruit and sugar; most of which 
are produced in Belgium, and can hardly be con- 
sidered as necessaries of life. With regard to the 
class of raw or partly manufactured material (23°1 
per cent.), most of this is accounted for by the duty 
on tobacco, and rough and sawn wood. 

As for Belgium’s import trade from Great Britain, 
in 1908 there was a considerable falling off both in 
regard to volume and value. As already mentioned, 
the diamond trade is responsible for a substantial 
part of this decline, for practically all the diamonds 
which are cut and polished at Antwerp are imported 
from Great Britain. In 1907 the import of diamonds 
amounted to £3,699,840in value, but in the following 
year there was a decline of nearly 23 millions sterling. 
In respect to exports to England in 1908, the results 
were rather more favourable than in the case of im- 
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ports. The articles exported consisted very largely 
of products of the iron and steel, glass and other 
industries. , With regard to the trade of the first six 
months of last year (1909), it is satisfactory to 
report that there was an improvement in value notice- 
able both in the case of imports to and exports from 
‘Great Britain and Belgium. 


THE LABOUR EXCHANGES. 


The new system of labour exchanges is now at 
work, and much is hoped from it in the way of 
lessening unemployment. But it will be well not to 
be very sanguine of early and striking results. The 
object of the exchanges is to increase the mobility of 
labour, to place labour where it is required, and there 
is room for advance in this direction. To what extent 
one district is in lack of labour that cannot find 
employment in another, and would not gravitate to 
where it is wanted, can only be surmised, but no 
doubt the labour exchanges may be of service in 
facilitating such migration. The exchanges are, it 
must be remembered, primarily agencies for dealing 
with employment rather than with unemployment, 
Much will depend upon the willingness of employers 
to use the agencies, and if they are to do so there 
must be strict impartiality in the management. 
Variety and flexibility have been the characteristics 
‘of both French and German methods of attacking 
the problem of unemployment, and in both France 
and Germany the labour exchange was, in its experi- 
mental stages, a thing of slow evolution, but un- 
doubtedly it has provided means of finding work for 
the unemployed. In the Stratford-on-Avon “ mop,” 
and the Newcastle hiring fairs for farm servants, not 
to speak of servants’ registers, we have had for a long 
time past something in the nature of labour exchanges, 
and the Marine Department of the Board of Trade 
has for many years been dealing with the same problem 
with marked success. Butin all these cases the-mate- 
rial dealt with is skilled labour. Professor Chapman 
foretold that national institutes of labour exchanges 
would lead the operative classes to feel that the respon- 
sibility to find work is shifted from their shoulders, 
that the State has recognised the ‘right to work.” 
In Germany, that danger has been met by penalising 
the workman who refuses to follow up his opportuni- 
ties and this is recommended by the Poor-law Commis- 
sion of last year. It has been found over and over again 
that no helpful work can be done by any institution 
which is liable to be swamped by men who are per- 
sistently lazy.and refractory and can come and go as 
they please. The reorganisation of employment at 
the London Docks shows what can be done by the 
application of a labour exchange to the work of all 
the separate departments. There it raised the pro- 
portion of regular labour from 20 to 80 per cent., and 
a labour exchange for several separate undertakings 
may do as between them what in a single firm is done 
as ‘between different departments. It may become 
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the headquarters of a compact, mobile reserve of 
labour, and the larger the area.of employment the 
better will it be able to regularise the work of this 
reserve. The labour exchange, says Mr. Beveridge 
in ‘‘ Unemployment,” affects only one obstacle to 
movement of labour—namely, ignorance. of where to 
go. It neither removes nor ignores other obstacles ; 
least of all does it, as some of its critics have urged, 
ignore the fact that ‘‘ workmen have homes.” Its 
aim is to give the workman a choice, whenever 
possible, between staying at home and getting work 
away from home. At present lack of information 
leaves him, in nine cases out of ten, without this 
choice. The success or failure of the labour ex- 
changes will depend in no small degree upon 
direction, and the Government are to be congratu- 
lated upon having obtained the services of Mr. 
Beveridge as director, who will be assisted by Mr. 
C. F. Rey (another excellent appointment) as manager 
of the labour exchanges. 


THE MANUFACTURE OF BAMBOO 
PAPER IN JAPAN. 


Will the world’s future supply of paper pulp be 
derived from the bamboo forests of the tropics instead 
of being drawn from the forests of the temperate 
zones? To this question a tentative affirmative 
answer could, according to the American Consul at 
Tamsui, be made by a company which has recently 
conducted very satisfactory experiments with bamboo 
pulp at its scientific station near Kobé. The utmost 
confidence appears to be placed by this company in 
the results of its experiments with bamboo pulp. It 
has been granted a perpetual lease of eight thousand 
acres of bamboo forest in Formosa, and is now 
engaged near Kagi in installing the machinery for a 
plant with acapacity of three hundred tons of bamboo 
pulp a month, and the capacity can easily be enlarged 
to six hundred tons a month. The making of paper 


from bamboo is no recent discovery. For generations 


the Chinese have carried on this industry in their 
homes, but their methods are exceedingly primitive— 
no chemicals entering into their process. The 
Chinese use only bamboo shoots, for the evident 
reason that they can be more readily worked up. 
The new company will use all kinds of bamboo, 
young and old, but particularly a variety called ‘‘ kei 
chiku,? of which there is an unlimited quantity. 
The question of the supply of raw material will never 
be a serious one, for the growth of bamboo is very 
rapid. The experiments so far have been made by 
mixing bamboo pulp and wood pulp in varying pro- 
portions, according to the quality of paper desired. 
It is intended, however, later, to make paper 
entirely from bamboo pulp, the only difficulty 
standing in the way of that process now is that 
the cost of an entire bamboo paper is more 
than the cost of wood - pulp paper. There are 


eight different stages in the manufacture :—(1) The 
preparation of the bamboo by chopping into small 
pieces, from one to two inches in size; (2) cooking, 
or digesting in a digestor with sulphite of calcium ; 
(3) washing with water; (4) bleaching with powder or 
electricity and washing again; (5) drawing through 
‘a machine to press into the form of web; (6) drying 
by steaming; (7) rolling by winding machine, or 
cutting into sheets. The pulp is to'be shipped to 
Japan in the form of rolls or sheets, where it will be 
manufactured into two grades of paper—news and 
book. On the Formosan pulp factory and on the 
mills at Kobé, where the finished bamboo product 
will come forth, much interest will doubtless be 
centred by the great paper industries of the world. 


ET SAS SD 


ARTS AND CRAFTS. 


The Exhibition at the Whitechapel Art Gallery.— 
` This year’s exhibition at the Whitechapel Art Gallery 
of the work of students attending the London County 
Council’s Technical, Art, and Evening Schools, was 
rather different in scope from that of last year. To 
begin with, instead of coming from all parts of the 
administrative county of London, the specimens ex- 
hibited in February at Whitechapel were drawn ex- 
clusively from Central, North, and. East London— 
from .those parts, in short, which are most easily 
accessible to the dwellers in and around Aldgate, 
who have thus been able, during the course of the 
exhibition, to compare their work with that executed 
not by people living at the other end of London 
under, perhaps, widely different conditions, but by 
their own friends and neighbours. 

In spite of the more restricted area from which the 
exhibits were drawn, there was certainly no diminu- 
tion in the interest of the exhibition as a whole, 
though some crafts, notably embroidery, show a fall- 
ing off in both the number and quality of the exhibits. 
Woodwork was, naturally, one of the best represented 
branches of work ; and very good pieces of furniture, 
tasteful in design and excellent in workmanship, were 
to be seen, especially from Shoreditch Technical 
Institute and from the Northern Polytechnic at 
Holloway. The exhibits from Shoreditch were par- 
ticularly encouraging, as showing satisfactory work 
done both by the boys in the Trade School and 
by the grown-up evening students. There was a 
good show of metal work—ranging from the rather 
heavy, but by no means clumsy—iron and brass 
fender executed at Shoreditch by lads between 14 and 
16 years of age (a very creditable piece of work)—to 
jewellery and elaborate bronze casting by the cire 
perdue process. This last was the work of more 
mature students at the Sir John Cass Institute. The 
lion, after the model of that by Alfred Stevens which 
used to adorn the posts of the long since removed 
palings outside the British Museum, is a thoroughly 
successful piece of work. Moreover, the hammered 
metalwork from most of the schools is really very 
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workmanlike, besides being characterised by greater 
taste than is usually to be met with in trade work of the 
kind. It would, of course, be idle to deny that in many 
cases at least, the taste comes from the master, who, 
if he is a strong man, will inevitably, though it may 
be quite unconsciously, put some of his own person- 
ality into his students’ work, but this is entirely to 
the good. A student who has carried out one or 
two tasteful things because he has been guided to 
them by a master with good judgment, is, far less 
likely to go wrong in the future than one who has 
had no training of that sort. The jewellery from the 
Camden School of Art, though not remarkable, was 
quite adequate, and showed a certain amount of 
restraint and care in design. The bookbindings, 
again, though not in any way unusual, were well 
executed, and, in the main, schemed (for the most 
part it hardly amounts to design) with a proper 
regard both to fitness and proportion. Indeed, since 
the number of remarkable students is bound to 
be limited, it is perhaps the truest sign of healthy 
activity in technical classes that the students who 
attend them should turn out modest but sound and 
workmanlike work, so long as it is perceptibly better 
in taste than the trade work commonly produced in 
the particular craft. 

The School of Photo-Engraving and Lithography 
sent some very accomplished work, but some of the 
designs were spoilt from want of a right sense of 
scale. From other schools came good specimens of 
type setting, and examples of script and lettering. _ 

There was a dearth of what people call rather 
contemptuously nowadays ‘‘ paper designs,’’ and 
some of the drawings shown left a good deal to 
be desired, but the little collection of designs from 
the Hackney Institute indicated that the students 
there are well grounded in the principles of design 
and taught to make good working drawings, of fairly 
artistic quality. The slight* esteem in which the 
designs, as distinct from the craft work, are held 
was, however, demonstrated by the fact that on the 
last day of the exhibition one of them was still hang- 
ing wrong way up. 


The little show of work done by the girls at 
Shoreditch Technical School was well worth looking 
at. It was naturally largely composed of dressmaking 
and upholstery-work of-a kind which hardly. comes 
within the scope of artistic handicrafts; but there was 
evidence that an effort is being made to teach the 
students that elementary sort of pattern contriving 
which will enable them to scheme their braiding of 
cushion covers and curtains with intelligence, and 
to’ adapt simple patterns to dress embroidery. | 

It seeems rather a pity that some of the metal- 
work from the local evening schools was admitted, 
for it could only serve as an object-lesson in 
what not to do; but, if those who saw it there 
realised how far on the wrong tack it was, its 
exhibition may have done more good than harm. 
The show, on the whole, was a very creditable 
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one, proving that quite a number of technical sub- 
jects are being well taught in the London schools 
in a far less amateurish way than they used to be. 


| Apprenticeship and the Artistic Crafts.—The 
exhibition of work done by London boys and girls 
apprenticed through the agency of the Apprentice- 
ship and Skilled Employment Association recently 
held at Drapers’ Hall was briefly referred to last 
week, but it is well deserving of further notice from 
a definitely artistic point of view. Many of the 
exhibits, it is true, had nothing to do with 
art, but there was a good deal of interesting work 
shown by young people apprenticed to such trades as 
signwriting, woodcarving, cabinet-making, printing, 
lithography, jewellery-making, embroidery, &c., 
into which, in a greater or less degree, art enters, or 
should enter. 

The exhibits were all carefully arranged and Jabels 
were attached to them with space for particulars to be 
filled in as to how long the exhibitor had been 
apprenticed, the name of his employer, the technical 
school he attended, and so forth; but on this last 
point no information was in many cases given. This 
looked at first as though it might simply be due to 
carelessness, but from a perusal of the Report of the 
Association it appears that there is a good deal of diffi- 
culty in getting employers to allow apprentices time off 
for the purpose of attending technical classes. This fact 
in itself is hardly to be wondered at. Such arrange- 
ments are often difficult to work, especially at the start. 
But the fact that in very many instances the work con- 
cerning which no information was given as to attend- 
ance at any technical or art school was just that which 
showed a conspicuous lack of taste or of knowledge 
of the artistic possibilities of the craft, seems to prove 
the necessity of a certain amount of training outside 
the workshop for apprentices to artistic trades, if they 
are to be in the widest sense good workmen and not 
merely human machines. The need for apprenticeship 
(or some equivalent arrangement) is imperative for 
very many reasons, and not least in the interests of 
good workmanship. But the days are past when it 
can be looked upon as universally sufficing. There 
are still workshops, happily, where a lad can learn 
his trade, with little’ or no need to go toa technical 
school. Workshop training at its best is undoubtedly 
the ideal training for workmen—compared with it 
technical and art classes are merely a somewhat 
clumsy makeshift—but the general run of workshops 
are not, artistically speaking at all events, by any 
means ideal. It is, for the, most part, a ques- 
tion of producing simply what will sell; and boys 
trained in such shops, if they are in after life 
to take real pleasure and pride in their work—as 
all good workmen . and workwomen should do— 
want a certain amount of supplementary training. 
Whether employers are to be expected to give their 
young people time off for such a purpose, or whether 
the apprentices. themselves should be encouraged to 
give up an evening or two a week to attending 
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classes bearing upon their work, is perhaps a moot 
point. i E 

To insist rigorously upon all apprentices to trades 
in any way dependent upon art attending classes at 
school would be very hard upon some of the best em- 
ployers who, while training their boys on their own 
lines in the workshop, might find their work practi- 
cally undone in the school. But, for all that, it is 
obvious—and.. the exhibition at Drapers’ Hall made 
the fact very apparent—that in the great majority of 
cases boys and girls do want some such extra 
training; and it is very well worth the while 
of those interested in the success of a scheme for 
reviving apprenticeship to use their best endeavours 
to ensure their getting it. 

The exhibits, on the whole, were not only interest- 
ing but up to a very good standard, and it was en- 
couraging to see how well the show was attended 
not merely by philanthropic persons connected with 
the venture, but by young men and young women 
keen to see how their Own or their friends’ work 
compared with that of other folks, and by fathers of 
families who brought their youngsters to see what 
slightly older youngsters could do. If the workers 
themselves once get really interested in’ the scheme, 
there will be little doubt of its success. 


EMPIRE NOTES. 

Papua.— Attention has recently been called in the 
columns of the British press to the potentialities of 
this interesting oversea dependency of the Common- 
wealth of Australia, in connection with the formation 
of a large company, designed to exploit the resources 
of British New Guinea in the interests of British 
capitalists. ‘How far the objects of its promoters are 
likely to be realised, isa matter of conjecture. But 
there is no doubt that, from the point of view of 
extent. and variety, there is no part of the tropical 
dominions of the. Empire that possesses richer pro- 
mise. In an official report, issued by the: Common- 
wealth Government, to which reference has. pre- 
viously been made in these Notes, it is stated that 
the country is capable of growing coconut, rubber, 
coffee, cotton, tobacco, sugar, and many other pro- 
ducts; it also possesses dense forests, containing 
marketable timbers of. great value, as well as 
mineral resources—gold, copper, and other ores 
—which await development. One attractive feature of 
the industrial prospects of the country,: from the 
capitalists’ and employers’ point of view,.is the fact 
that the natives of Papua are an industrious and 
virile race, who, if well treated and wisely governed, 
will furnish an admirable supply of labour for the 
planter and the estate owner. | ae 


The Press and the Empire.—There are a number 
of leading newspapers in Great Britain’ that: now 
devote special attention to’ Imperial- matters, and 
within the last two months ‘several new publications 
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designed to furnish information as to the openings for 
British capital and labour in our oversea States have 
been issued. One of these contains an “Imperial 
Property Register,” which shows what lands, farm- 
holdings, businesses and opportunities for investment 
are available and under offer, in various parts of the 
Empire. This should prove of value to the investor 
and to the intending settler, who possesses sufficient 
means to acquire an improved property. One of the 
most important of our financial journals, too, has 
commenced a weekly supplement, the object of which 
is ‘*to marshal the latest intelligence from the 
colonies on economic and financial subjects.” Al 
such efforts, which seek to stimulate interest in our 
self-governing Dominions, Crown Colonies and De- 
pendencies, are an excellent sign of the development 
of an Imperial spirit, which should do much to promote 
the commercial and industrial enterprises of the 
Empire, 


`. The Wheat Supply of Canada and Australasia. 
—Mr. Fisher, the Canadian Minister of Agriculture, 
in an address before the Canadian Club at Ottawa, 
recently stated that the three prairie provinces had in- 
creased their production of wheat, oats, and barley 
tenfold since 1900. The last returns for 1909 give 
147,000,000 bushels of wheat, 185,000,000 bushels 
of oats, and 31,000,000 bushels of barley. Com- 
paring the relative production of wheat in Canada 
with that of other countries, he showed that Canada 
produced 24 bushels to the acre for winter wheat and 
21 bushels for spring wheat, while the average of the 
United States was 16 bushels for winter and spring 
wheat ; Russia, 14 bushels for winter and 114 bushels 
for spring wheat; Australia, 113 bushels, and the 
Argentine, 11 bushels. He, however, pointed out 
that Germany produced 30 bushels to the acre; 
while ‘* England, which some of our people, in the 
pride of colonial possession think of as old, effete, 
and worn out, produced 41 bushels to the acre.’? In 
comparing the Canadian product with that of Aus- 
tralia, it should, however, be remembered that the 
latter country does not possess the fertile prairie 
lands of Canada, which, with their rich soil and 
comparatively tree-less surface, offer special advan- 
tages for cereal growing. At the same time,. there 
are agricultural districts in Australia where Canada’s 
average is greatly exceeded, while in New Zealand, 
the average during the past .season was 35 bushels to 
the acre, Australia’s total production of wheat at 


this season is estimated to be 80,000,000 bushels, | 


which will allow 50,000,000 bushels for export. This 
is not a bad record for a country which does not regard 
wheat as its leading product. 


The Demand for Labour Overseas.—In the 


demand for industrious men willing to work on the © 


land, whether they are skilled or unskilled, Canada 
leads the way. Even the older provinces, Nova Scotia, 
New Brunswick, and particularly Ontario, are seeking 
settlers. Mr. N. B. Colcock, the London repre- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 11, 1910. 


sentative of Ontario, who has just returned from 
three months’ visit to that province, says, ‘‘in the 
districts furthest away from the large towns ou 
farmers are handicapped by the want of labour. Many 
of their sons have taken capital and bought larger 
farms in Northern Ontario or Western Canada, where 
their experience gives them an advantage over the 
new arrival from Britain, who, on the other hand, is 
likely to make a better start in our more settled por- 
tion of Canada than he will on virgin land, where 
mixed farming is, as yet, in its infancy.” He states 
also that many employers in the manufacturing dis- 
tricts of Ontario are complaining of the scarcity of 
skilled labour, so that several types of artisan, 
who find it difficult to get continuous employ- 
ment here, would do better to emigrate. One 
of the most interesting developments of the immi- 
gration policy of Canada, however, is that of the 
Canadian Pacific Railway, whose scheme of settling 
men on partly cleared areas, with homestead and 
farm buildings ready for occupation, is likely to com- 
mend itself to many intending settlers who possess 
the qualifying means of £100, or over. But Canada 
is not alone in her demand for men. Australia is 
coming forward with great schemes of irrigation and 
closer settlement, which will, in the near future, 
require a large amount of labour to develop. Besides 
this, if she is to carry out her ‘‘ white Australia” 
policy, she will be bound to open wide her doors to 
a large influx of population. 


Tasmanian Shale.—The shale of Tasmania, reports 
a New Zealand expert, is about two and a-half times 
as rich as Scotch shale, and yields a larger propor- 
tion of the more valuable lubricating oils. Crude 
oil of Tasmanian shale, he says, should be able 
to be sold at a low price; even 30s. per ton 
would leave a margin of profit in view of the 
Jarge demand which is likely to arise. It is in- 
tended to erect works, at an outlay of some £20,000, 
for the purpose of exploiting this industry, which 
will treat about 1,000 tons per week, and will employ 
from 150 to 200 hands. 


Wireless Telegraphy in New Zealand.—In con- 
nection with the proposal to establish a comprehen- 
sive scheme of wireless telegraphy for the Pacific, 
which provides for a high-power station in Doubtless 
Bay, the Premier of New Zealand, Sir Joseph Ward, 
states that a high-power station in the south, and a low- 
power station midway, would have to be erected by the 
Dominion Government. The Northern States would 
be in touch with Sydney or Fiji, and the southern, 
which will have a range of 1,200 miles, with Mel- 
bourne or the Auckland Islands. The intermediate 
stations would be necessary for ready communication 
with steamers around the coast or coming from Aus- 
tralia. By this means, regular communication could 
be maintained with all parts of the coast and with 
coasting steamers running through Cook Strait. 
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Newfoundland Copper.—An extensive find of 
peacock copper ore, assaying 40 per cent. of pure 
copper, has been reported to the north of Longpoint, 
in the Notre Dame Bay, Newfoundland. The new 
field is in the same area as Tilt Cove, which has long 
been famous for its high grade copper ore. The 
surveys indicate that the deposits extend over many 
square miles and can be worked at a comparatively 
small outlay. Here, as in other mineral develop- 
ments of Newfoundland, there is an excellent opening 
for British capital. At the opening of the Legislature, 
the Governor, Sir Ralph Williams, stated that an 
agreement had been come to with the owners of the 
great Bell Island iron mines, who would pay the 
Government a royalty of 74 cents per ton, which 
would bring in an annual revenue of from 75,000 to 
100,000 dollars. 


Natal Land Settlement.—A scheme of land settle- 
ment has been adopted by the Natal Government, 
which should prove of service to intending settlers. 
An area of agricultural land of 30,000 acres has been 
acquired near Ixopo, in a district well served by rail- 
ways. A further purchase of land is also contem- 
plated, so that it should not be long before Natal, as 
well as Rhodesia, becomes available for men who 
desire to make new homes for themselves in South 
Africa. The general trade returns, just to. hand, 
from Natal and other South African States, show a 
most satisfactory increase. 


GENERAL NOTES. 


PROCESS FOR DRYING FRUIT. — The Acting 
British Consul-General at Chicago reports that a new 
method of drying fruit and vegetables, adopted at 
Wankesha, near Wisconsin, has proved a decided 
success. The plant is set up in a fruit and vegetable 
producing district, and contracts are made with 
farmers to plant a certain number of acres. The fruit 
and vegetables are taken as they are picked, and are 
dried by a new process, the length of time required 
for the operation varying from six to thirty hours. A 
plant to put out from 250,000 to 350,000 pounds of 
dried fruit and vegetables a year would cost about 
£5,000 to erect, and rather more than this amount 
would be required annually for working expenses. 
The United States military authorities have tested 
samples of all the fruit and vegetables dried, and have 
reported on the In the case of spinach, soup 
greens, carrots, rhubarb, &c., the cooked dry food 
cannot, it is said. be told from the fresh; in the case 
of others, such as potatoes, the flavour is different, 
but palatable. Parts of the process are patented, but 
the most important particulars of the method are not 
made public. 
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MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


MarcH 16.—‘‘ The Foundations of Stained Glass 
Work.” By NoEL HEATON, B.Sc., F.C.S. LEWIS 
F. Day, will preside. 


Dates to be hereafter announced :— 


‘< The Port of Dover.” 
MISLEY, M.Inst.C.E. 

‘< Miniatures.” By CYRIL DAVENPORT. 
. “The Guildhall: the Recent Discoveries and 
Restoration.” By SyDNEy PeErks, F.R.I.B.A., 
F.S.A. 

“ Methods of Detecting Fire-damp in Mines.” By 
SIR HENRY HARDINGE CUNYNGHAME, K.C.B. 


By ARTHUR T. WAL- 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


APRIL 21.—“‘ The Arts and Crafts of Tibet and 
the Eastern Himalayas.” By J. CLAUDE WHITE, 
C.I.E. 

.MAy 26.—‘ The People of Burma.” By Sir 
RICHARD TEMPLE, Bart., C.LE. 


COLONIAL SECTION. 
- Tuesday afternoon, at 4.30 ©’clock :— 
May 3.— ‘“‘ Commercial Expansion within the 


Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


LAWRENCE WEAVER, F.S.A., “The Art and 
History of British Lead Work.” Two Lectures. 


LECTURE II.—MArcH 14.— Uses of Leadwork 
in Domestic Architecture and the Garden.—Rain- 
water pipe heads a distinctively English art—The 
development of design at the coming of the Renais- 
sance— Ornamental cisterns—Portrait statues—Lead 
the best material for garden ornaments—Fountains— 
Lead and the formal gardens—Garden statues—The 
Piccadilly lead yards— Eighteenth century sculptors, 
and their use of lead—Van Nost and Cheere—Rys- 
brack and Roubillac—The modern revival and its 
results. 


The Lectures will be fully illustrated by lantern 
slides. | 


ALFRED B. SEARLE, M.S.C.I., ‘‘ Modern 
Methods of Brick-making.’’ Four Lectures. 
April 11, 18, 25, May 2. 
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Engines to Fishing Boats and other Commercial 
Vessels.” 3. Mr. W. P. Durtnall, ‘‘ The Substi- 
tution of the Electric Motor for Marine Propul- 


MEETINGS FOR THE ENSUING WEEK. 
Monpay, Marcu 14...ROYAL SOCIETY OF ARTS, Johu- 


street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Lawrence Weaver, ‘The Art and History of 
British Lead Work.” (Lecture IT.) 


Junior Institution of Engineers, at the Royal United 
Service Institution, Whitehall, S.W., 73 p.m. Mr. 
R. F. Krall, “ The Transmission of Power by 
Belts.” 


British Architects, 9, Conduit-street, W., 8 p.m. 
Mr. A. A. Hudson, ‘‘ The Business Side of Archi- 


tecture.” 


TUESDAY, MARCH 15...Statistical (at the HOUSE OF THE 


Royar Society OF Arts, John-street, Adelphi, 
W.C.) 5 p.m. 1. Mr. Wynnard Hooper, ‘“ Notes 
on the Financial System of the German Empire.” 
2. Mr. H. D. Vigor, “The Increased Yield per 
Acre of Wheat in England Considered in Relation 
to the Decreased Acreage.”’ 


Illuminating Engineers (at the HOUSE OF THE ROYAL 
Society oF Arts, John-street, Adelphi, W.C.), 
8 p.m. Discusssion on “ The Measurement of 
Light and Illumination.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. F. W. Mott, ‘The Emotions and their 
Expression.’ (Lecture VI.) 


Civil Engineers, 25, Great George - street, S.W., 
8 p.m. Discussion on papers:—t. Mr. J.’ D. 
Watson, ‘‘ Birmingham Sewage- Disposal Works.”’ 
2. Mr. J. E. Binnie, “ Salisbury Drainage.” 


Photographic, 66, Russell-square, W.C., 8 pm. 
Mr. F. F. Renwick, “Some Difficulties in Accu- 
rate Plate Speed Determination.” 


Wepnzspay, Marcu 16...ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 8 p.m. Mr. Noel 
Heaton, “The Foundations of Stained Glass 
Work.” , 


Meteorological, 25, Great Geo-ge - street, S.W., 
7k p-m. Captain H. G. Lyon, “Climatic In- 
fluences in Egypt and the Sudan.” 


Microscopical, 20, H: anover- square, W., 8 p.m. 
1. Miss S. B. M. Summers ‘ Antipatharians from 
the Indian Ocean.” 2. Mr. E. M. Nelson, (i.) 
“ The Visibility of the Tertiaries of Cosci podiscus 
Galeromar nals in a Balsam Mount.” (ii.) “‘ Critical 

` Microscopy.” 


Naval Architects (at the Housz oF THE ROYAL 
Society or Arts, John-street, Adelphi, W.C.), 113 
p-m. 1. Address by the Chairman, The RightHon. 
‘Earl Cawdor. <.‘'Rear-Admiral R. H. Bacon, 
“The Battleship of the Future.” 3. Dr. R. T. 
Glazebrook, ‘Report on the Progress of the 
National Experimental Tank.” 4. Mr. A. W. 
Johns, ‘‘ An Account of the Society for the Im- 
provement of Naval Architecture.” 


Tuurspay, Marcu 17...Naval Architects (at the HOUSE or 


1HE Royat Society or Arts, John-street, Adelphi, 
W.C.), 11 p.m. 1. Mr. W. J. Luke, * Experi- 
‘mental Investigations on Wake and Thrust De- 
duction Values.” 2. Prof. J. B. Henderson, 
“ Some Consideration Regarding the Phenomena 
of Propulsion.”” Mr. T.-B. Abell, ‘‘ Model Screw 
Propeller Results: a Comparison.” 4. Mr. A. 
Murray, “A New Method of Ascertaining the 
Weight of Cargoes on Board Ship.” 7$ p.m. 1. 
Mr. J. R. Barnett, “ Motor Lifeboats of the Royal 
National Lifeboat Institution.” 2. Mr. Linton 
Hope, ‘‘ The Application of Internal Combustion 


sion.” 
Royal, Burlington-house, W., 44 p.m. 
Antiquaries, Burlington-house, W., 84 p.m. 


Linnean, Burlington-house, W., 8 p.m. 1x. Mr. E. 
P. Stebbing, ‘‘ The Life-history of Chermes kima- 
layensis, Steb., on the Spruce, Picea morinda, and 
silver fir, A dies Webbiana.” 2. Mr. R. S. Bagnall 
“A Contribution toward a knowledge of 
Neotropical Thysanoptera.” 

Chemical, Burlington-house, W., 84 p.m. 1. Messrs, 
F. Challenger and F. S. Kipping, ‘ Organic. 
Derivatives of Silicon. Part XIII. Optically 
Active Compounds containing one Asymmetric 
Silicon Group.” 2. (a) Messrs. T. M. Lowry and 
F. W. Southgate, ‘Studies of Dynamic Iso- 
merism. Part X. The Relationship between 
Absorption ‘Spectra and Isomeric Change. Ab- 
sorption Spectra of Camphocarboxylic Acid and 
its Derivatives.” (ġ)“ Studies of Dynamic Iso- 
merism. Part XI. The Relationship between 
Absorption Spectra and Isomeric Change. Absorp- 
tion Spectra of the Acyl Derivatives of Camphor.” 
3. Messrs. F. D. Chattaway and J. M. D. Olmsted, 
“The Action of Aromatic Aminos upon: ‘-Malonic 
Ester.”’ 

Concrete Institute (at the United Service Institu- 
tion, Whitehall, S.W.), 8 p.m. Mr. D. B. 
Butter, ‘‘ Notes on the Chatelier Boiling Test.” 

Mechanical Engineers, Storey’s-gate, Westminster, 
SW., 8p.m. Mr. George Hughes, ‘“‘ Compounding 
and Superheating in Horwich Locomotives.”’ 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. A. J. Finburg, “ Turner.’ (Lecture II.) 

Electrical Engineers, 25, Great George-street, S.W., 
8p.m. Discussion on Mr. Miles Walker’s papers, 
‘‘ Short Circuiting of Large Electric Generators 
and the Resulting Forces on Armature Windings.” 
“ The Design of Turbo Field Magnets for A.C. 
Generators with Special Reference to Large Units 
at High Speeds.” 

Historical, Lecture-hall, Field-court, Gray’s-inn, 
_ W.C., 5 pm. ‘Paper by the late Mr. L. W. Vernon 
Hercauii “ The`Two Sir John Fastolfs.” 


Fripay, Marcu 18...Naval Architects (at the House OF THE 


RoyaLt Society or ARTs, John-street, Adelphi, 
W.C.), 113 a.m. 1. Hon. C. A. Parsons, “ The 
Application of the Marine Steam Turbine and 
Mechanical Gearing to Merchant Ships.” 2. Prof, 
P. Hopkinson, “Note on -the Measurement of 
Shaft Horse-power.” 3. Mr. C. E. Stromeyer, 
“ The Brittleness of Mild Steel due to Nitrogen.” 

Aeronautical (in the Rooms of the Royal United 
Service Institution, Whitehall, S.W.), 84 p.m. 

Royal Institution, Albemarle-street, W., 9 p.m. 
Prof. Sir J. J. Penson: “The Dynamics of a 
Golf Ball.” 

African Society, Trocadero Restaurant, Shaftes- 
bury-avenue, W., 9 p.m. Major R. G.T. Bright, 
“ Uganda's Boundary with the Congo Free State.” 

Architectural Association, 18, Tufton-street, S.W., 
7 p-m. Prof. Beresford Pite, “ Filippo Brunel- 
leschi and the Renaissance.” 

Civil Engineers, | 25, Great George-street, S.W., 
‘8p.m. (Students’ Meeting.) Mr. N. Maas, “ The 
Construction of Warships.”’ 


SATURDAY, Marcu 19...Royal Institution, Albemarle-street, 


W.,3 p.m. Prof. Silvanus Thompson, “ Electric 
Waves and the Electro - Magnetic Theory of 
Light.” (Lecture VI.) 
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NOTICES. 


CANTOR LECTURE. 

On Monday evening, the 14th inst., Mr. 
LAWRENCE WEAVER, F.S.A., delivered the 
second and last lecture of his course on ‘‘ The 
Art and History of British Lead Work.”’ 

On the motion of the CHAIRMAN (Mr. H. 
B. Wheatley, F.S.A.), a vote of thanks was 
unanimously passed to Mr. Weaver for his 
interesting course. 

The lectures will be published in the JourzaZ 
during the summer recess. 


THE ALDRED LECTURE. 

The Aldred Lecture will be delivered by Dr. 
HERBERT HALL TURNER, F.R.S., Savilian 
Professor of Astronomy in the University of 
Oxford, on Wednesday, May 4th, at 8 p.m. 
The title of the lecture is ‘“ Halley and his 
Comet.’’ 


EXAMINATIONS. 

The number of entries for the Society’s 
Commercial Examinations, which commence 
on April rth, is 33,829. The number of 
centres at which the examinations will be held 
is 439. Last year there were 31,027 entries 
from 415 centres. 


THE ALBERT MEDAL. 


The Council will proceed to consider the 
award of the Albert Medal of the Royal 
Society of Arts for 1910 early in May next, 
and they, therefore, invite members of the 
Society to forward to the Secretary, on or 
before Saturday the 2nd April, the names of 
such men of high distinction as they may think 
worthy of this honour. The medal was struck 
to reward “distinguished merit in promoting 
Arts, Manufactures, and Commerce,’’ and has 
been awarded as follows in previous years :— 


In 1864, to Sir Rowland Hill, K.C.B., F.R.S. 

In 1865, to His Imperial Majesty, Napoleon III. 

In 1866, to Michael Faraday, D.C.L., F.R.S. 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles Wheat- 
stone, F.R.S. . 

In 1868, to Mr. (afterwards Sir) Joseph WIDIEWORER, 
LL.D., F.R.S. 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For.Memb.R.S., Chevalier 
of the Legion of Honour, &c. 

In 1870, to Vicomte Ferdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.I, 

In 1871, to Mr. (afterwards Sir) Henry Cole, 
K.C.B. ; 

In 1872, to Mr. (afterwards Sir) Henry Bessemer, 
FRS: 

In 1873, to Michel Eugène Chevreul, For.Memb. 
R.S., Member of the Institute of France.. 

In 1874, to Mr. (afterwards Sir) C. W. Siemens; 
D.C.L., F.R.S. 

In 1875, to Michel Chevalier. 

In 1876, to Sir George B. Airy, K.C.B., F.R.S., 
Astronomer Royal. 

In 1877, to Jean Baptiste Dumas, For.Memb.R.S., 
Member of the Institute of France. 

In 1878, to Sir Wm. G. Armstrong (afterwards 
Lord Armstrong), C.B., D.C.L., F.R.S. 

In 1879, to Sir William Thomson (afterwards 
Lord Kelvin), O.M., LL.D., D.C.L., F.R.S. 

In 1880, to James Prescott Joule, LL.D., D.C.L., 
F.R.S. 


In 1881, to August Wilhelm Hofmann, M.D., 
LL.D., F.R.S., Professor of Chemistry in the Uni- 
versity of Berlin. 


In 1882, to Louis Pasteur, Member of the Institute 
of France, For.Memb. R.S. 


In 1883, to Sir Joseph Dalton Hooker, K.C.S.I., 
C.B., M.D., D.C.L., LL.D., F.R.S. 


In 1884, to Captain James Buchanan Eads. 

In 1885, to Mr. (afterwards Sir) Henry Doulton. 

In 1886, to Samuel Cunliffe Lister (afterwards 
Lord Masham). 

In 1887, to HER MAJESTY QUEEN VICTORIA. 

In 1888, to Professor Hermann Louis Helmholtz, 
For.Memb.R.S. 

In 1889, to John Percy, LL.D., F.R.S. 

In 1890, to Dr. (afterwards Sir) William Henry 
Perkin, F.R.S. | 
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In 1891, to Sir Frederick Abel, Bart., G.C.V.O., 
K.C.B., D.C.L., D.Sc., F.R.S. 
In 1892, to Thomas Alva Edison. 


In 1893, to Sir John Bennet Lawes, Bart., F.R.S., 


and Sir Henry Gilbert, Ph.D., F.R.S. 

In 1894, to Sir Joseph (afterwards Lord) Lister, 
F.R.S. 

In 1895, to Sir Isaac Lowthian Bell, Bart.; F.R.S. 

In 1896, to Professor David Edward Hughes, F.R.S. 

In 1897, to George James Symons, F.R.S. 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For.Memb.R.S. 

In 1899, to Sir William Crookes, F.R.S. 

In 1900, to Henry Wilde, F.R.S. 

In rg01, to His MAJESTY THE KING. 

In 1902, to Professor Alexander Graham Bell. 

In 1903, to Sir Charles Augustus Hartley, 
K.C.M.G. 

In 1904, to Walter Crane. 

In 1905, to Lord Rayleigh, O.M., D.C.L., Sc.D., 
F.R.S. 

In 1906, to Sir Joseph Wilson Swan, M.A., D.Sc., 
F.R.S. 

In 1907, to the Earl of Cromer, O.M., G.C.B., 
G.C.M.G., K.C.S.I., C.I.E. 

In 1908, tc Sir James Dewar, M.A., D.Sc., LL.D., 
F.R.S. 

In 1909, to Sir Andrew Noble, K.C.B., D.Sc., 
D.C.L., F.R.S. 


A full list of the services for which the 
medals were awarded was given in the 
last number of the Fournal. 


PROCEEDINGS OF THE SOCIETY. 


FOURTEENTH ORDINARY MEETING. 


Wednesday, March 16th, 1910; LEWIS 
FOREMAN Day, Member of the Council of the 
Society, in the chair.. 


The following candidates were proposed for 
election as members of the Society :— 


Armitage, Thomas L., M.D., Princeton, Minnesota, 
U.S.A. 

Craven, Major A. J., R.E., Building Works De- 
partment, Royal Arsenal, Woolwich, S.E. 

Howard, Stuart William, care of The Secretary, 
Institution of Civil Engineers, 25, Great George- 
street, S.W. 

Locket, Athol, Dibrugarh P.O., Assam, India. 

Mackay, Alexander, J.P., Rock Knowe, Broughty 
Ferry, N.B. 

‘Scharschmidt, Samuel Thompson, Assoc.M.Inst. 
C.E., Hanbury, Shooter’s-hill P.O., Jamaica, 
B.W. Indies. 

‘Soutter, Ernest, Constitutional Club, Northumber- 
land-avenue, W.C. 
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Thomas, Professor David, B.E., Assoc.Inst.M.M., 
Engineering and Mining College, Tongshan, North 
China. 

Upreti, Pundit Ganga Dutt, Rai Bahadur, Kapina, 
Almora, Kumaun, U.P., India. 

And as Honorary Corresponding Member :— 

Leguia, His Excellency Augusto B., President of the 
Republic of Peru, El Palacio, Lima, Peru. 


The following candidates were balloted for 
and duly elected members of the Society :— 
Ellis, John Patrick, F.R.C.I., Kansanshi, N.W. 

Rhodesia. 

Farrington, Anthony Charles, M.R.C.S., L.R.C.P., 

Dernford Hall, Swefling, Saxmundham. 

Marley, James Edward, Hebburn-on-Tyne. 


The paper read was— 


THE FOUNDATIONS OF STAINED 
GLASS WORK. 


By NoEL HEATON, B.Sc., F.C.S. 


The title of this paper, dealing as it does 
entirely with the material aspect of the craft, 
must seem to many presumptuous. Such a 
noble craft as glass painting, you will say, is 
surely founded on artistic conception rather 
than on the details of technique which I pro- 
pose to consider. One takes these things for 
granted in discussing the beauty of a window 
—but so does one take for granted the founda- 
tions of a house in discussing its architectural 
features ; and yet the foundations of a house, 
prosaic and uninteresting as they are, are of 
vital importance to the welfare of the building. 
However beautiful the building, it will quickly 
perish if raised on insecure foundations, and 
artistic conception and skilled planning will 
come to nothing. And if you glass painters 
will look at it in this light, you will grant that 
in paying due regard to the choice of the 
materials and processes you employ in your 


craft, you are following the example of the 


architect who takes care to provide for his 
building a sure and firm foundation. 

I propose, therefore, to lay on one side all 
considerations of design and colour, which are 
of the first importance in the production of a 
stained glass window, and place before you 
such facts as I have been able to glean in the 
course of my study of the materials you use. 

Regarded from this point of view, it seems 
to me that in all branches of painting there 
are three principal factors to be considered : 
First, the ground on which the painting 
is to be executed; secondly, the ma- 
terials used for elaborating the design; 
and lastly, the means by which these ma- 
terials are so attached to the ground as to 
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render the work permanent and lasting. In 

glass painting these three factors may be 

stated thus :— 

1. The ground. Sheet glass. 

2. The materials or paint, f Pigment— metallic oxide. 
( Vehicle— powdered glass. 


3. The process. Fusion of the vehicle. 


Let us then consider in turn these three 
aspects of the question, commencing with the 
glass, the ground or basis of the work. 
Stained glass differs from almost every other 
method of decorative painting, of course, in 
that the sheets of glass which provide the 
ground, provide at the same time both the 
broad masses of colour and the outlines of 
the design, and the function of the paint is 
limited in consequence to producing the de- 
tails of the design and stopping out the light 
in places, instead of producing it entirely as in 
the case of canvas or mural painting. It is, 
in fact, analogous, only the reverse way, to 
producing a picture by tinting a photograph 
or etching. The success of the work depends, 
therefore, to a large extent on the choice and 
quality of the glass to be painted, which in 
fact performs two functions—it provides the 
ground or fabric of the window, and it also 
provides that inimitable quality of colour and 
texture which makes stained glass what it is. 

I only mention such an obvious and ele- 
mentary fact, because it was not always so 
well recognised as it is to-day that stained 
glass is painting dy means of glass rather 
than oz glass. At one time this was lost sight 
of altogether, the qualities of the glass being 
at that time ignored, and a colourless and 
featureless glass employed merely as a ground 
on which to preduce pictures in coloured 
enamels, the whole of the design being thus 
produced by the paint, as in the case of can- 
vas painting. This method of procedure, so 
characteristic of the work of the seventeenth 
and eighteenth centuries, is quite discredited at 
the present time except for heraldic work on a 
small scale, both for zsthetic reasons and on 
technical grounds. Although it is distinctly 
glass painting and has a certain legitimate 
scope, it is not to my thinking stained glass in 
the strict sense of the word, because it sacri- 
fices to a large extent, if not entirely, that 
feature which places stained glass on a plane 
of its own, distinct from every other method of 
painting—the beauty of the glass itself. 

We have, then, two things to consider in dis- 
cussing our glass—its function as a ground 
and its function as a material, and each of 
these functions for its adequate discharge 
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requires the glass to possess certain distinct 
properties, which are at first sight antagonistic, 
but as I shall endeavour to show you are not 
really so. 

Considering the glass in its more prosaic 
aspect, that of the ground on which to paint, 
we require it to have all the qualities of good 
glass, and more particularly to be highly re- 
sistant to atmospheric action, because it will 
have to be exposed to the atmosphere for 
centuries, under extremely trying conditions ; 
subjected to continual fluctuations of tempera- 
ture, battered by storm and rain on the outside 
surface, and continually bathed in moisture 
containing more or less acid on the inside 
surface. It should be able to resist such 
treatment indefinitely, so that the creation of 
to-day may gladden the eyes of generations 
to come. 

When J say this, do not imagine that I 
lose sight for a moment of the fact that the 
weathering of old glass is one of its chief 
glories, or that I would suggest the desira- 
bility of making the glass so resistant that it 
would not be influenced at all by exposure to 
the weather—even if I were so blind to esthetic 
considerations there would be no cause for 
alarm, however, because such a thing is not 
conceivably possible. The best glass that was 
ever made will be modified by exposure to-the 
weather ; -but the better it is the more will the 
action of the weather tend to enhance its beauty 
rather than destroy it. Here, for instance, is 
a panel dating from the close of the twelfth 
century. The effect of the weather of 800 
years on it has been merely to etch the sur- 
face—as Winston puts it, ‘‘ like a perfecting 
by God of the work of man.”’ 

That I thoroughly appreciate, but here we 
have an example of what happens to the 
glass of later times. (Fig. 1.) This speci- 
men dates from 1310, about 150 years later, 
and you see it is practically destroyed 
by pitting. As a matter of fact it is 
part of a quarry from one of the windows 
of York Minster, which had to be removed 
because in many cases the glass had disinteg- 
rated altogether. 

I have already stated my views as to the 
cause of this peculiar pitting at some length in 
a paper I had the privilege of reading before . 
you some time since, so I need not refer to it 
again.* 

Here is another example of decay where the 
decomposition of the glass has resulted in its 
becoming practically opaque. Surely the most 

* See this Fournal, March 15th, 1907- 
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ardent advocate of the refining effect of time 
on glass will not defend this specimen. I 
cannot see myself how it can possibly improve 
a design to blot it out altogether. 

No, this sort of thing is in my opinion a 
defect—it means that sooner or later the whole 
fabric of the window perishes and the work of 
art is destroyed and has to be renewed, as in 
the York case, or that the glass ceases to 
perform its function of being a window and has 
to be thrown out because it is too dingy to 
admit any light. This is what happened, as 


Fic. I. 


far as one can gather, at Salisbury Cathedral— 
because, after all, one must remember that a 
church exists for other purposes than for dis- 
playing stained glass. Looking at it even 
from the lowest and most material aspect, a 
window like this renders the church so dark 
that artificial lighting has to be resorted to at 
all times, which provides an additional factor 
for the destruction of the window. 

What we want to make sure of, then, is that 
the effect of time on the glass will be such as 
is revealed in my first example; that the glass 
shall acquire beauty and dignity with age, and 
not by rotting away necessitate the attentions 
of the inevitable restorer, and their uncertain 
result; and the question. is, on what. does 
this depend? Bear in mind first of all that 
it is not’ a matter of age — I mentioned 
that this’ first example has stood the test of 
time 150 years longer than the second. This 
fact is, I am sure, well-known. to-you; no one 
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who has compared the condition of the earliest 
examples we have in this country, viz., Canter- 
bury (with which my first example is contempo- 
rary) with such later examples as Fairford, can 
have failed to realise it. It is, in fact, largely a 
matter of the composition of the glass, although 
local conditions have a certain influence, and 
the history of the matter is this: The making 
of window glass was introduced by the Romans, 
who knew how to make glass, and their tradi- 
tions were handed down to later days; but as 
years went on, from one cause and another, 
which time will not permit me to discuss now, 
these traditions were lost. Let us by all means 
honour the medizval craftsmen and their work, 
but let us look facts in the face, and admit 
that their knowledge of glass-making from this 
point of view was very deficient, and it 
gradually got worse and worse, until their 
glass, as regards composition, became about 
as bad as it could be. 

In the following Table we have a comparison 
between the composition of glass in the dif- 
ferent periods, which will make this clear. 


COMPOSITION OF WINDOW GLASS AT DIFFERENT 


PERIODS. 
Later 
Roman: . : . 
typical Medieval; y arine : 
composition gr Heese TREA 
from various from Y, ork gs t$ Fs 
analyses. Minster. 
ree 69 | 53°85 | 70 
Phosphoric acid s 4.59 : 
ai “es | 17 77 | 15:09 15 
Potash .. «l fk | 3°37 
Lime .. wf 12°32 | 
s l II 3 l 20'07 13 
Magnesia .. .. ria i 
Alumina .. ..| 3°55 
Iron .. 3 1°28 re |. 2 
Manganese ) 0'33 j 
Lead oxide 0'59 ee 


I would remind you that glass is what 
is termed a solid solution of complex com- 
pounds of silica, and contains as essential in- 
gredients :— 

1. Silica. 

2. An alkali (potash or soda). 

3. An earth (lime, alumina or lead). 

In most cases it contains more than one sub- 
stance in group 3. The stability of the glass 
depends on attaining a proper balance between 
the properties conferred on it by these three 
types of compounds respectively, and modern 
research has shown that the proportions given 
in the third column of the. above table form 
the most reliable composition for window 
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glass, combining the- stability of the silica 
with sufficient fusibility to enable the glass 
to be worked in the furnace. Comparing 
with this the typical analysis of Roman 
window glass (which is not an analysis of any 
one example, but represents the general com- 
position as deduced by collating analyses made 
at various times by Benrath, Bontemps, Church, 
&c.), you will notice that they are practically 
identical; in the Roman period they had arrived 
(no doubt empirically) at precisely the same 
composition for their window glass as has been 
deduced from modern scientific investigation. 

In the centre column we have for comparison 
an accurate analysis of the glass from York 
Minster, illustrated in Fig.1.* The difference 
in composition is most striking, and although 
it presents some exceptional features of great 
interest (which cannot be discussed in the 
limits of this paper), this analysis is in 
general conformity with those given in the 
previous paper alluded to, from which I drew 
the conclusion that the peculiar decay of Gothic 
glass is due to an excessive content of lime 
and magnesia and the presence of a consider- 
able proportion of phosphoric acid. 

It is clear then, that however we may wish to 
follow medizval tradition in other directions, 
we should not do so as regards the com- 
position of their glass ; both modern research 
and the lasting power of Roman glass teach 
us to utilise the formula I have given. 
To prove to you that the lasting power of 
this composition, as compared with medieval, 
is not mere theory, I now show you the result 
of the burial under similar conditions of Roman 
and medizval window glass. 

These are the facts as regards window glass 
in general, but the point that more particularly 
interests you is the composition of the actual 
glass employed in your work at the present 
time. This is shown by the following analyses, 
made at an interval of two years. These 
again are not analyses of any actual specimens, 
which might be exceptional, but represent the 
average composition, which I think is more 
useful. I mean by this, that instead of ana- 
lysing one piece of glass, specimens were 


* This analysis is the work of my friend, Mr. Walter C. 
Hancock, of Shaftesbury-avenue, W., a specialist in the 
analysis of glass and clays, who has had great experience in 
this difficult branch of chemistry. In view of the rather 
exceptional figures, upon which a good deal depends, I 
should like to emphasise the fact that the greatest possible 
care was taken both with the selection and preparation of the 
specimen and the estimation of the constituents. Had I only 
my own rough analysis to go upon, I would not care to be so 
emphatic in stating that the results are to be relied upon as 
absolutely accurate. 
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collected at different times from the cullet 
boxes of various glass [paintets, which were 
then mixed together and reduced to powder, 
the analysis being made from a specimen of 
the resulting intimate mixture. In the first 
case only a few pounds were taken, but the 
second represents about half a ton of glass 
treatedsin this way. 

The remarkably close agreement of the two 
analyses, made by totally independent workers, 
justifies one in stating with some assurance 
that the glass you are using has a fairly 
uniform composition, which may be expressed 
in round numbers, as shown in column 3. i 


COMPOSITION OF THE GLASS EMPLOYED IN THE 
PRODUCTION OF STAINED GLASS WINDOWS AT 
THE PRESENT TIME. 


o pica 
: . omposi- 
‘of 1907, | of agog. | Hoa in 
Figures, 

E EEE pee ea 
Silica .. ack 67°1 66-92 67 
Sulphuric acid .. .. 06 trace ae 
Soda .. 128 |). 
Potash .. .. .. ..| o7 |f 14°09 14 
Lime .. .«. 12°5 11°82 ! e 

: 125 
Magnesia .. .. . | © 0°42 
Alumina... .. j} 5I 2°44 
Iron 6. ow we we ve 2°90 | 5 
Manganese .. .. .. O'I O 22 |! 
Lead oxide .. .. .. 1'3 1'52 I} 


One is warranted by these results, I think, 
in looking upon the sheet glass you use as 
regards its lasting power, as about as good as 
you are likely to get it. And so long as it 
continues to be made of this composition I 
consider that your glass of to-day will be 
merely mellowed, not decayed, in the thirtieth 
century, and you can look forward with equa- 
nimity or otherwise to the opinions of the 
critics of that time on your work. And I 
think that there is every probability that it 
will continue because commercial consider- 
ations (which have an immense influence on 
such matters) are favourable. Instead of, as 
in so many cases, conflicting with the needs of 
the artist, economy dictates the same compo- 
sition as the one arrived at from consideration 
of durability. Of the three principal materials 
used in glass-making, namely, sand, lime, 
and soda, the last, which is the element of 
weakness, is by far the most expensive, so that, 
from motives of economy, the glass-maker 
uses as little as he can without raising the 
fusion point beyond the limits of his furnace. 

The only objection I have to the modern 
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glass is the fact that in general its solubility 
for silver is not very great, that is to say, it 
does not stain very nicely ; it is true that it can 
be stained, of course, but my objection is, first, 
that you cannot obtain the rich deep stain so 
characteristic of, say, the glass of Peckitt’s 
time, and secondly, if fired at the temperature 
necessary for a good hard colour it ‘‘ metals,’’ 
that is to say, the silver is thrown out of solu- 
tion too rapidly on heating. Instead of the 
particles of metallic silver remaining in sus- 
pension in the glass in that extremely fine 
state of division which produces the yellow 
colouration (due to partial absorption of the 
light passing through the glass containing 
them), they are deposited on the surface ina 
more compact state, giving a dingy greenish- 
yellow appearance to the surface of the glass. 
You have all got so accustomed to this that 
no one worries about it, but to my thinking it 
is a great defect and an entirely unnecessary 
one. Staining power depends on slight differ- 
ences in the composition of the glass— not 
sufficient to have any effect on its stability. 
I have never had an opportunity of going 
thoroughly into the matter and determining 
the exact bearing of the composition of the 
glass on the staining power ; but glass-makers 
know all about it, or at any rate they know 
how to make staining-sheet when they want 
to, and with systematic study the glass could 
be very greatly improved in this respect ; 
there is no necessity for the present uncer- 
tainty under which you labour as to how your 
stain is going to turn out. 

This mention of stain, which appertains to 
the decorative aspect of glass, brings me to 
the consideration of the glass as a material. 
This depends not so much on its composition 
as the conditions under which it is made into 
the flat sheets used by the glass-painter. 

I need not go into details of the several 
methods of making glass into sheets, which, 
I would remind you, may be roughly summa- 
rised thus :— 

1. Cast or rolled. (Cathedral, &c.) 

2. Blown into cylinder. (Muff glass.) 

3. Blown and spun. (Crown glass.) 

4. Blown into mould. (“ Early English ”’ 
slabs.) 

With the exception of the last, which is a 
modern introduction, all of these have been 
employed from very early times, having been 
first introduced by the Romans, but the second 
and third were exclusively used in medizval 
times in the production of stained glass. 

Whichever of these two methods was em- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 18, 1910. 


ployed, however, the resulting sheets were 
never of the character that we are accustomed 
to associate with window-glass of the present 
day; owing to the primitive nature of the 
furnaces and appliances with which it was 
produced, the glass was very imperfect or very 
perfect, according as you look at it, from the 
purely utilitarian or the zsthetic standpoint. 
That is to say, it was absolutely useless for 
picture frames, or such purposes as sheet- 
glass is used for to-day owing to the irregular 
thickness and the ‘‘reaminess’’ caused by 
slight variations of compositions in different 
parts of the sheet, but it was these very 
defects which caused the light passing through 
it to become irregularly refracted and partially 
dispersed, and so gave that peculiar character 
to Gothic glass, which is too well known and 
has been too often described to need any 
further comment. As time went on, however, 
and window-glass began to come into use for 
domestic and utilitarian purposes instead of 
being practically confined to the production of 
stained glass windows, people began to de- 
mand glass which, instead of being looked at, 
should be looked through, and manufacturers 
set themselves to make it more regular and 
more transparent until it became the 
wonderful material it is to-day. This, of 
course, was perfectly legitimate—however much 
we admire the medizval glass, we should 
none of us care to be without the mechanically 
perfect window-glass of to-day— it is dull, 
featureless, and absolutely uninteresting in 
itself, but it is most exceedingly useful. The 
trouble was, however, that when the manu- 
facture of sheet-glass was being brought to 
this state of perfection there was very little 
sympathy and understanding between the 
scientific worker and the art worker, and the 
manufacturers regarded the old ‘‘ imperfect ”’ 
glass as a thing of the past, thinking that 
because their material was of superior utili- 
tarian value, it must be superior from every 
other point of view, even from that of the 
glass painter, ignorant of the fact that the 
very qualities which they were painstakingly 
eliminating from their glass were the source 
of its beauty, and that without them it was in 
itself a thing dead, lifeless, insipid—without 
character or charm. The result was that the 
poor glass-painters of the last century had 
nothing to use except this improved, feature- 
less glass. Nothing else was made, and the 
glass-makers could not understand how any 
people in their senses could possibly want any- 
thing else. 
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- With sheets of featureless glass, with colours 

hard and crude because uniform throughout, 
they tried to produce works of art which had 
to be looked at, and not regarded as a medium 
through which to view a landscape. Things 
at last got so bad in this way that a remedy 
had to be sought. And at first, of course, the 
remedy was worse than the disease. The 
glass-makers tried to produce the effect of the 
medizval glass by manipulating their glass 
mechanically so as to give it an irregular 
appearance. The result may be judged by 
the following quotation from an article by 
James Fowler on ‘‘ The Composition and 
Texture of Glass of Different Periods ’’ :— 


“The so-called Gothic revival has induced innu- 
merable attempts to imitate the effects of Gothic 
glass; giving us . . . . for the undulating surface of 
the old, softly mellowing and dispersing the light. a 
surface furrowed and ridged in vulgar regularity like 
that of corduroy cloth; for microscopic striz and a 
few bubbles here and there, coarse protruding waves 
made on purpose, the greatest number of bubbles 
the glass can be made to hold when stirred with a 
patent stirrer, or ashes or cinders riddled over the 
surface to make it rough and unsightly. .... Such 
wildness of exaggeration of accidental features. . . . 
can have no interest, but as indicative of awakening 
sensibility to the beauty of the ancient.” 


But this state of affairs was only the result 
of ignorance on both sides, and once glass 
workers and glass painters.began to come into 
contact—when the glass maker began to 
appreciate what the artist was driving at, and 
the enlightened artist realised the position of 
the glass maker, things began tomend. You 
do not need me to tell you that for the last 
forty years or more you have had at your dis- 
posal glass which enables you successfully to 
carry out the best traditions of the old craft. 
This glass at the same time possesses, as I 
have shown you, the superior qualities of 
modern glass as regards composition ; it com- 
bines, in fact, the artistic possibilities of the 
old with the scientific precision of the modern. 
There is, however, the constant tendency for 
history to repeat itself, and for the glass to 
lose its artistic qualities by becoming too 
mechanical and perfect, and the remedy for 
this is that mutual sympathy and understand- 
ing between the two sets of workers to which 
I have alluded more than once. Unless the 
glass-painter keeps in touch with the crafts- 
man, and realises what he wants, he is 
sure to go wrong: the making of glass isa 
science—or ought to be: its manipulation is 
an art, and the secret of success in the making 
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of glass for stained glass work is, to my think- 
ing, the co-operation of science and art. 

The great danger at the present time, 
however, seems. to me to be the over-elabora- 
tion of variety in colour and texture, the 
striving by the glass-maker continually to pro- 
duce new effects to tickle the fancy of the 
artist. I think myself you have too many 
facilities at your disposal, and that the 
great fault of the modern stained glass 
window is the temptation to lack of sim- 
plicity and harmony of colouring. In the 
thirteenth century you rarely find more than 
five colours of glass used in a window. I do 
not say this was anything more than making 
avirtue of necessity on the artist’s part, because 
this was about all the range they were capable 
of producing—but the effects obtained by 
balancing these. few colours one against the 
other seem to me to be some of the most beau- 
tiful that the world has ever seen. I have seen 
modern windows in which scarcely two pieces 
of glass in the whole window were of the same 
nature. The result may be extremely pictorial 
but it misses some of the finest qualities of 
stained glass. However, in saying this I am 
perhaps exceeding the limits I have set myself in 
this paper. Much more might be said about the 
nature and manipulation of glass, the produc- 
tion of colours and so forth, but let us pass on 
to consider the question of the materials for 
painting the glass. 

As the function of the paint is limited to pro- 
ducing the details of design inmonochrome, only 
a verv litinited range of colour is necessary, and 
these colours are not bright and transparent, 
but opaque, and confined practically to brown 
and black. In general nature the material 
used is a vitreous enamel, that is to say, a 
fusible coloured glass, which can, after the 
painting is executed, be permanently fixed to, 
and incorporated with the glass by the process 
of firing to which I shall refer in due course. 

This enamel, although of such a compara- 
tively simple and restricted nature, of course 
plays a very important part in the production 
of a window, converting as it does a mere 
mosaic of colour into a definite subject design, 
and it has to fulfil certain stringent conditions 
which may be summarised thus :— 

1. Fusibility.—Property of softening at such 
a temperature that it can be fused on to glass 
without destroying the texture of the latter. 

2. Durability.—Property of resisting the 
corrosive influence of the atmosphere indefi- 
nitely. 

-3. Opacity.—Property of producing decided 
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opacity in the finest lines, and- of retaining this 
quality through the firing.. 

. 4. Working Qualities. Capability of work- 
ing easily in a brush when made into a paint. 

5. Colour.—Property. of retaining. the same 
tone in all variations of light. 
. These requirements are met by mixing an 
intensely..coloured pigment with a- glass ` of 
special composition which we cal a ‘ flux,’ 
and grinding the two.together to an impalpable 
powder, which can be employed as a: paint. 
The glass painted.in this manner being then 
raised to a red heat, the flux. melts, and acts 
really as a vehicle to bind the pigment on to 
the glass in precisely the same manner as the 
oxidised oil in an oil painting, or the carbonate 
of lime in a.fresco holds the:particles of .pig- 
ment, -As-regards the.actual, composition of 
this enamel the -pigments: used ‘in_ its. pre- 
paration must be such as have-a very strong 
colour, are opaque, and: are; capable of being. 


raised to a.red.;heat ‘without. decomposition. 
and, without entering into; combination, with. 


the flux; this, puts out.. of court. practically 
every pigment except the, oxides of the metals, 
and in practice. we find that oxides of iron, 
copper, cobalt, and’ manganese are almost 
invariably employed, either singly, mixed to- 
gether, or combined together. By this last I 
refer to such pigments as contain two or more 
metallic oxides not merely mixed ‘but ina state 
of chemical combination; pigments are ob- 
tained in this -way -having qualities which 
cannot be produced; by mere mixing, and the 
use of such compounds is of great importance 
in the Caan, of. an enamel for glass 
painting. ee p _ ; 
: The T however, - only influences 
the third and fifth . requirements I ‘have 
enumerated, and its. composition is of minor 
importance to that of the flux, on which depend 
the most vital properties; of the enamel, the 
fusibility and durability... I-:should like to 
emphasise _ particularly. -this - last, because, 


although ,it is fairly ,evident from what I- 


have said as to the resemblance of the 
flux to the vehicle in an oil. painting, I 
have known glass-painters to be under the 


impression that the permanency of the paint-. 


ing depended on the pigment:rather, than the 
flux—but it is the function.of the flux to bind 
the pigment on to the glass, and however per- 


manent this latter may be, it is not-of much use. 


unless it stays where it is put, so that in effect 
the permanency of the painting. depends u 
and absolutely on the flux. 


: The actual composition.of the flux is a com- 
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promise bétween the two conflicting require- 
ments of fusibility and durability; in general. 
one.may say that the more fusible it is, the 
less durable it is, and wzce versd, so that the 
practice is to make it as durable as one can’ 
consistently with the necessity of making it 
sufficiently fusible to. fire properly. 

The general aim is: to make the flux as near 
as possible in composition to that of the glass, 
only slightly more fusible. This is.in order 
that its physical properties may approximate 
to those of the glass, because the durability of 
the painting depends not only on the actual 
resistance of. the flux to decomposition, but atso 
on the glass and flux acting in harmony as 
regards expansion and contraction, | and $0 
forth. 

According -to all the published records 
that I have seen, a colourless or trans- 
parent glass of the necessary composition 
to produce these properties is employed as. 
the flux.in the .preparation of the enamel. 
I have proved to my own satisfaction, how- 
ever, if to nobody else’s, that this by no means 
represents the facts of the case-as regards 
mediæval work. I believe that the medieval 
workers used as a flux a very intensely 
coloured glass which was then mixed with 
pigment in the way I have described. 
This may seem a very small distinction, 
but it makes all-the difference, and it èx- 
plains the difficulty with . which I think -yow 
must all be familiar,.of reproducing satis-. 
factorily in modern work the extremely fine 
but vigorous’ lines met. with .in. medizval: 
examples.. Now, the vigour of these fine lines 
depends entirely'on the opacity of the enamel, 
and if the flux.is transparent this again is 
dependent entirely on the pigment, so that the 
painted surface is :really only. partially opaque ; 
but: if. the flux itself is. opaque, then every 
portion of the. surface is opaque. This does 
not make much difference where a broad mass 
of the enamel is laid -on, but in the case of an` 
extremely fine line, where there are only a com- - 
paratively few. particles, each particle of pig- 
ment tends to become isolated and surrounded ` 
by a mass of flux, which is transparent, and, 
therefore, the line becomes “rotten ;’’ more- 
over, the particles of flux are in general of 
somewhat larger size than those of the pig- 
ment, so that in putting on the paint in a fine' 
line the brush tends to catch up the flux and 
draw it out, and in consequence the end of the 
line tails off into transparency. I find it very 
difficult. to explain clearly what. I mean in’ 
words: without: going into a lengthy discus- 
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sion, but I think the following diagram may 
make my point clear. (Fig. 2.) 

Another effect of making the enamel with 
opaque flux is that it does not lose its opacity 
so much in the firing; this ‘‘ firing away,” as 
we call it, has always been a trouble, because 
it results in the painting losing a good deal of 
its strength in the process of firing, and unless 
this is allowed for, the finished design is lacking 
in modelling, and this allowance requires a 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


461 


and consequently on firing, although you get 
a slight loss, which is inevitable, there is 
nothing like the same proportion. 

This coloured flux has a still further influence 
in modifying the colour of the enamel, so as to | 
obviate the unpleasant change of colour when 
seen by transmitted as compared with reflected 
light, which is generally known as ‘‘ foxiness.’’ 
This is due to the fact that the warmer colours 
of enamel are produced by oxide of iron, which 


FIG. 2. 


DIAGRAMMATIC 
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A. With Colourless Flux. 


kefo re firing 


| B With Celouvred Flux. 


before firing l 


good deal of experience and judgment. 
This firing away is very largely due to 
an optical effect; any transparent substance 
like glass becomes opaque white when in a 
state of fine division, owing to the reflection of 
light from the surface of its particles. If you 
use a powder of this nature as a paint and 
then fuse it, you reproduce the original trans- 
parency, and inevitably suffer a considerable 
loss of opacity: but in the case of an opaque 
glass the opacity introduced by powdering it 
is only a small addition to that already existing, 


REPRESENTATION 


of the PAINTED SURFACE 


after firing 


after tivima 
J J J 


is black by transmitted and red by reflected 


light, so that the painting on a window executed 
with an enamel in which it constitutes the 
pigment, varies according to the angle at which 
itis seen. The deep brown colour of the flux 
neutralises this, because it is black by reflected 
light but warm brown by transmitted light, one 
change balancing the other as the angle of 
view is altered. | 

As regards actual composition, in mediaeval 
times I find that the flux used was very similar 
in composition to the glass itself, with the 
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addition of a certain amount of dissolved 
metallic oxide to produce the opacity to which 
I have just referred. I cannot give you the 
exact quantitative analyses to prove this as I 
have done in the case of the glass, because it 
is a difficult matter to isolate pigment and flux 
from the glass on which it has been painted, 
but I have deduced this much from qualitative 
analyses and various experiments which I will 
not trouble you with in detail. As a matter of 
fact, the durability of the colour was in many 
cases superior to that of the glass itself in 
medieval work. Figs. 3 and 4 represent 
specimens in which the glass has been pro- 
tected from decay, where painted, so that the 
design appears in relief. 


FIG. 3. 


When we come to later times, however, that 
is to the eighteenth and early nineteenth cen- 
turies, we find matters were just the reverse— 
the glass was better, but the enamel was of 
such indifferent stability that it perished ina 
very short time, as will be evident to any one 
who has closely examined the many windows 
of the period in our city churches and else- 
where. This state of affairs was largely due 
to the fact that in those days the principles 
governing the craft were very little under- 
stood, and the flux was made too fusible. This 
is always a temptation, because not only is 
a more fusible colour easier and considerably 
cheaper to make, but it is much more facile in 
working, in addition to firing toa nice gloss 
more readily. 

The flux of that period, instead of closely 
approximating to the glass in composition, was 
widely divergent. It was prepared in a similar 
manner to, and probably derived from, the 
soft overglaze enamels used for hand-painted 
china, which was so much in vogue in those 
days, being prepared by fusing together 
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borax, red lead, and sand. Its resulting com- 
position was something like this :— 
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It had all the defects of the medizval glass 
as regards lack of resistance to decay, with 
additional faults of its own. The replacement 
of a portion of the silica by boron rendered the 
expansion considerably different from that of 
the glass, and made the enamel liable to 
split off on account of the stratn set up on 
change of temperature, whilst the large amount 
of lead it contained rendered it very soft and 
readily abraded. Anexcessive content of lead 
has the further disadvantage that it renders 
an enamel liable to suffer from the defect 


FIG. 4. 


—— 


' 


| 


known as ‘‘ suiphuring,’’ on being fired—a 
matter I shall refer to again shortly. It is 
not so long ago but that many can remember 
the havoc wrought by such unreliable enamels 
as late as the middle of the nineteenth century. 
As in the case of the glass, however, when 
once attention was drawn to this disastrous 
state of affairs it was not long before the 
matter was thrashed out and mote satisfactory 
enamels introduced. The enamel of to-day 
is made on the principles that I have de- 
scribed ; it approximates to the composition 
of the glass itself with the exception that 
the use of lead is retained in most cases, 
because although it has the disadvantages I 


March 18, 1910. 


have mentioned, if employed to a reasonable 
and not excessive extent, it offers compensat- 
ing advantages. For one thing, it has the 
effect of increasing the fusibility of the flux 
without decreasing its stability in anything 
like the same proportion, which is a great 
advantage. Moreover, it has the effect of in- 
hibiting the crystallisation or devitrification 
which is liable to take place on the surface of 
the glass when it is heated to its softening 
point, as it has to be in the operation of firing. 
I regard the proper composition of the flux, in 
fact, as a compromise between that of the 
glass used for painting on, and that of a soft 
lead glass. 

It may perhaps be of interest in concluding 
this branch of the subject to give some parti- 
culars as to the actual process employed in 
preparing these enamels. The first operation 
is the making of the flux; this is performed by 
mixing the ingredients thoroughly together 
and heating them to a temperature of about 
1500°C., for several hours until the chemical 
action is complete, and then pouring the molten 
mass of glass so formed in a thin stream into 
cold water; the object of this is to render it 
brittle, and break it up into small fragments so 
as to facilitate the operation of grinding. 

The next part of the process is the incor- 
poration of the pigment with the flux and the 
grinding of the two together into an impalpable 
powder. This operation involves prolonged 
grinding in a powerful mill, as the particles of 
flux have to be uniformly reduced to an ex- 
tremely small size in order that the enamel 
may work smoothly and satisfactorily in the 
brush. A mill having a considerable dead- 
weight crushing’ power, such as the flat stone 
mills of the potteries, is the most satisfactory 
for the purpose, and the enamel must be ground 
in water. After it has been ground in this 
way, the enamel, or ‘‘colour’’ as we call it, 
must be thoroughly tested. A general test is 
first made by painting a slip of glass with it, 
and noting its behaviour under the brush, and 
its colour, as compared with a standard. This 
gives an indication as to its working qualities, 
which is further investigated by determining 
whether the grinding has been properly per- 
formed. For this purpose, a weighed quantity 
of the colour in its wet state, as it comes from 
the mill, is placed in a modified form of the 
apparatus devised by Schulze for the mechani- 
cal examination of soils, and washed out by a 
stream of water at a constant pressure and 
flowing at a rate of 250 cc. per minute. The 
residue left after washing is collected and 
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weighed, and should not amount to more thar 
% per cent. if the colour is properly ground. 
The quality of the grinding is also determined 
by examining under the microscope the colour 
as it comes from the mill, and also after wash- 
ing in this way, and measuring the size of the 
particles. A colour cannot be considered as 
sufficiently fine for satisfactory use if it con- 
tains more than 1 per cent. of particles larger 
than 1-rooth mm. in diameter. The fusibility 
of the colour is determined by painting 
it on a slip of glass, side by side with a 
standard, and firing in a furnace under ob- 
servation until the standard is correctly fired. 
It may also be determined absolutely by means 
of a pyrometer: a form of fusion pyrometer, 
such as the Seger cone, or Thermoscope, is 
most useful, the colour being made up into a 
similar cone and fired side by side with the 
standards. 

Then there is the most important test of 
durability. There are several methods of 
getting information on this point, the details 
of which I will not weary you with, but the 
method I find most satisfactory is boiling a 
slip of glass, painted with the colour and fired, 
in normal hydrochloric acid, and determining 
the loss of weight in a given time. If the 
colour passes these tests satisfactorily, it is 
then finished off by drying. On drying, how- 
ever, it sets into more or less hard cakes owing 
to a slight solvent action of the water, and has 
to be further treated in order to bring it into a 
state of impalpable powder, so that it can be 
readily rubbed up into a paint with the palette 
knife. For this purpose it is re-ground dry, or 
in some cases it is necessary to grind it wet, 
in a medium, such as tri-chlorethylene, which 
has no action on it, and is very volatile, 
so that it can be driven off by gently heating, 
leaving the colour in a soft powder quite free 
from lumps. 

We come, lastly, to the matter of firing : the 
means to be employed for heating the painted 
glass to such a temperature that the flux in 
the ‘‘colour’’ or enamel will melt and combine 
with the glass so as to fix the painting perma- 
It is a perfectly mechanical operation, and 
yet an integral part of the craft, because a 
great deal depends on whether it is properly 
carried out, and because a good many things 
can go wrong. 

The principal troubles that arise in the 
process of firing may be summarised thus :— 

1. Cracking of the glass: due to (a) too 
rapid heating or cooling; (4) use of glass 
under strain or containing ‘‘ stones.” 
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2. “ Sulphuring’’: ‘due to the action of re- 
ducing gases on the lead in the ‘‘ colour.”’ 


ae aa Frying ” of the colour: due to (a) 


rapid firing (4) excess of medium; (c) “ stale 
‘colour’’ ; (d) defective colour; (e) hydration 
of the glass. 

' 4. Blowing of the glass: due to development 
of gas from the bedding powder. 

‘5. Uneven and incorrect firing: due to- bad 
design or regulation of the kiln. 

. The first needs no particular comment ; it is 
one of the generally accepted limitations of 
glass that it is liable to fracture through 
sudden variations of temperature: the relation 
of this to its physical constitution and the 
manner in which it is partially overcome in 
glasses made for special purposes is a matter 
which cannot be discussed in the limits of this 
paper. As regards the second trouble, which 
results in the enamel becoming dull and 
slightly iridiscent on the surface and readily 
removable from the glass after firing, this is 
erroneously termed ‘ sulphuring.’’? It has 
nothing to do with sulphur, as a rule, 
but is due to the improper regulation 
of the combustion of the kiln, resulting 
in the glass being exposed to reducing gases, 
which destroy the vitreous nature of the enamel, 
by causing the lead in it to separate out'in the 
metallic state. 


‘“ Frying ’? is perhaps the worst trouble one . 


has to encounter, because it isthe most difficult 
one to locate. 
development of gas in the enamel during the 
course of the firing, which comes off in bubbles 
and raises blisters, preventing the work from 
firing down to a smooth level surface ; but this 
generation of gas may arise from many 
causes, some of. which I have indicated, and 
in many cases it occurs under conditions 
for which one seeks in vain to find a cause. 
The most prevalent cause of this action is, 
however, the employment of an excessive 
amount of the medium used to bind the colour 
to the glass temporarily during the execution 
of the work. This medium has to burn away 
during the firing, either by volatilisation or 
combustion—in either case producing gases, 
and if it is in excess, the gas so generated 
may be sufficient to cause the disturbance. 
Another cause is the use of what is known as 
‘ stale ° colour—colour which has been left 
lying exposed to the air ina moist condition 


for some time before use; under such con- 


ditions, finely divided glass readily combines 
with carbon dioxide, which is driven off as a 
gas on firing. 
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- There is, however, one cause of frying which 
I would like particularly to mention, because 
it is not generally recognised. I have referred 
to it as ‘‘ hydration of the glass: ”? any ordi-, 
nary glass, if left exposed toa humid atmo-. 
sphere for any length of time, is capable of 
absorbing and combining with a certain 
amount of water, which will be driven off 
as steam during the firing, and so cause frying. 
The difficulty of working with “stale glass 
consequent upon this action, is well known in 
chemical laboratories where any glass-blowing 
is done. In view of the fact that glass for 
painting is frequently stored for years before 
use, exposed to damp, I think this may explain 
a good many cases of frying which are other- 
wise difficuls to account for: cases of colour 
which fires perfectly one day, abominably the 
next, for instance, under apparently identical 
conditions. I have in fact satisfied myself that 
it was at the root of the trouble in several such 
cases. | 

“Blowing ’’ is a trouble that occurs some- 
times when large pieces of glass are fired, and 
arises principally when whiting is used as a 
bedding powder. Whiting is of course 
simply chalk, a compound of lime and carbon 
dioxide, which is decomposed at the tempera- 
ture at which the firing is carried out, with 
the resulting formation of quicklime, the carbon 
dioxide being driven off as a gas, which may 
collect under a large piece of glass during the 
firing. The glass being in a softened and some-- 
what plastic condition at this time will then be 
distorted by the pressure exerted by this gas 
with the formation of a bulge in its centre. A 
means of preventing this is to make a channel 
in the bedding powder underneath large pieces 
of glass so as to allow the gas to escape as it 
is developed. The remaining troubles to which 
I have referred are entirely a matter of the 
skill of the operator and the efficiency of the 
kiln ; ofarrangińgthe construction and regula- 
tion of the kiln so that every portion of the glass 
is heated exactly to the right temperature to 
fuse the enamel properly—if it is not heated 
sufficiently the .work will not be permanent, ~ 
if too much the glass will be spoilt, and much 
of the character of the design will be lost. 

This leads us to consider the construction of 
the apparatus to be employed for conducting 
the firing, and here the modern artist has a 
distinct advantage over his predecessors. The 
kilns of the medizval glass painters were of 
very primitive construction, and their firing 
was consequently uncertain and largely a 
matter of luck. According to the records of 
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Theophilus, they had no means in his time of 
controlling the firing ; the glass was heated up 
in a temporary kiln, allowed to cool, and then 
examined—“ and having withdrawn the glass, 
try whether you can scrape off the colour with 
your nail, if you cannot -it is sufficient, but if 
you can put the glass into the furnace again.”’ 
That is to say that as long as the enamel was 
sufficiently fired to be ‘‘tacked on,” aswe should 
call it, they would pass it, although no doubt 
they were aware that for the enamel to be 
thoroughly durable it should be properly fused 
on to the glass and show a surface like varnish. 
If the work is half fired, so as only to be just 
stuck to the glass, it will not last however 
durable the enamel may be, and the inability 
of.the medizval craftsmen to control their 
firing accurately so as to ensure perfect fusion 
in every case, must be obvious to any one who 
has carefully examined an old window, and 
noticed how, whilst in general the painting 
may have remained perfectly sound, here and 
there are found portions which have completely 
perished. Of course matters improved some- 
what as time went on, but even down to the 
seventeenth century the glass kiln remained a 
very crude and uncertain apparatus. 

Coming down to our own time, the kiln of 
yesterday consisted of a cast-iron muffle heated 
by a coke fire, the glass to be fired being laid 
out on a bed of whiting on cast-iron plates, 
which fitted on flanges in the sides of the 
muffle. : The muffle having been filled with 
glass in this manner, the door was luted on, 
the fire lighted, and maintained until the 
enamel was melted, an inspection-hole being 
arranged in the door to enable the kiln man 
to judge when this was attained, when the fire 
was drawn and the kiln left to cool. 

A few of these ‘‘close kilns,’’ as they are 
called, are still in operation at the present 
time ; for some purposes such as the firing of 
large sheets of plate-glass they are undoubtedly 
the most serviceable, but for stained glass 
proper they have a good many disadvantages : 
they are difficult to control accurately, slow in 
operation, involve constant heavy labour, 
produce excessive heat and dirt, and are in 
constant need of repair. 

What the kiln of the future will be I cannot 
pretend to say, but the kiln of the present is 
the gas-kiln. This was introduced some forty 
years ago and has now practically superseded 
the close kiln, although there are a few who 
still remain unconvinced as to its advantages. 

At first, of course, as with’ every new de- 
parture, the gas-kiln was far from perfect, and 
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despite its many advantages, it gave rise toa 
good deal of trouble, so that a strong pre- 
judice against it was created in many quarters. 
Iam not going to say that this mistrust was 
entirely unfounded at the time, but I do 
consider that it would be unreasonable 
to maintain it in the face of the more per- 
fect appliances that have been introduced in 
recent years. The mistrust was, in fact, 
largely due to a misunderstanding of the 
principles of firing on the part of both makers 
and users of the kiln. In saying misunder- 
standing of principles, I mean that in the days 
of the close kilns great value was attached to 
the length of time during which the glass was 
shut up in the kiln, and subjected to what was 
known as a ‘‘soaking heat.” But this is 
quite a mistake—on the contrary, very pro- 
longed firing is a distinct disadvantage, as 
the glass under such conditions has a 
tendency to crystallise out or devitrify: 
provided that it is not heated up to 
the temperature of firing so quickly as to 
cause the glass to break, and is cooled suffi- 
ciently slowly to anneal it, that is all that is 
required—to prolong the process of heating and 
cooling longer—serves no useful purpose. What 
is of importance, however, is that the tempera- 
ture of the kiln shall be only just sufficient to 
bring the glass to the firing point and no more ; 
under such conditions the enamel will fuse 
slowly, enabling any gases that may be 
liberated to escape without causing frying, and 
allowing the glass to settle down to a smooth 
even surface. It is of importance also that the 
glass should remain at this temperature for 
some little time before cooling again, so that 
instead of merely melting on the surface the 
flux combines with and becomes an integral 
portion of the glass. If one can so adjust 
matters that the glass is gradually warmed to 
just below a visible heat, then raised to the 
firing point, and maintained at that tempera- 
ture for about twenty minutes, and finally 
annealed for about an hour, one can rely on 
every piece being perfectly fired. 

Now, if you look at it in this light you will 
see that the great thing is to be able to control 
the heat exactly; if the kiln is too hot, the 
glass finishes off rapidly, however slow it may 
have been in the initial stages, and instead of 
remaining at the firing point passes beyond it. 

It is just this which is extremely difficult 
to ensure in a close kiln, and very easy in 
a properly designed gas-kiln where the tem- 
perature is always under absolute control. At 
the same time it is easy to go wrong witha 
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gas-kiln if this principle is not appreciated, 
by abusing the facilities it offers for rapid 
firing and heating the kiln too hot. The 
troubles that arose with the early gas-kilns, 
and the prejudice against their use, that has 
died so hard in many quarters, were largely 
due to this simple fact that the kiln was heated 
to too high a temperature, and the glass, con- 
sequently, fired too quickly. The most useful 
quality of the gas-kiln, exact regulation of 
temperature, was thus thrown away, and its 
most apparent advantage, quickness of execu- 
tion, abused. At the same time the fact that 
the principles of construction were not properly 
grasped, and the kiln consequently wrongly 
designed, had something to do with these 
troubles. 

The early gas-kiln consisted essentially of 
an arched chamber of fire-brick with gas jets 
(burning, of course, a mixture of gas and air 
on the principle introduced by Bunsen), open- 
ing along the spring of the arch so that the 
flame played over its surface. The glass 
would be laid on a bed of plaster on the 
top of a trolley running on rails underneath 
the arch, the trolley being drawn from under- 
neath the .arch for this purpose, and then 
placed in pósition and the gas lighted. The 
general design of this kiln is all right, but, as 
in so many other cases, it is just the details 
that make all the difference between success 
and failure. The great fault was that the 
glass. was placed too near the source of heat, 
and that the gas burners were not constructed 
so that the mixture of gas and air could be 
adjusted when necessary to ensure the most 
_ perfect combustion. There was, consequently, 
a great tendency to irregular and uneven firing 
owing to local draughts, and, as the flames 
were in close proximity to the glass and the 
combustion was not perfect, the glass was 
often badly ‘‘ sulphured.’’ 

Such defects, however, have been eliminated 
by experience and study, and there are several 
types of kiln available to-day which are cap- 
able of firing the glass uniformly and accu- 
rately, according to the principles I have laid 
down, provided they are used by a man who 
understands them. 

I would like to lay stress on this point as to 
the need for an understanding of the kiln and 
the principle of firing by the kilnman. The 
modern gas-kiln is capable of very accurate 
adjustment and it requires these adjustments 
to be understood if it is to do its work effi- 
ciently. I do not mean to say by thisthat there 
is any difficulty in working it, on the contrary 
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it is extremely easy, and the principle of adjust- 
ment can be learnt by anyone in half an hour,. 
but’ unless it zs properly adjusted a gas-kiln 
cannot be expected to work efficiently and is 
sure to give trouble. Owing to the heavy 
mechanical labour required for its operation 
firing was usually turned over to a labourer -in 
the days of the close kiln. In addition to the 
technical advantage it provides, however, the 
modern gas-kiln requires very little of this brute 
force for its operation, and this renders the pro- 
cess of firing a matter entirely of skill and judg- 
ment. I think the firing of the glass should be 
regarded as an integral part of the craft and 
placed on a higher level than it often is. The 
firing should be entrusted to a man of intelli- 
gence. It is one thing to have a first-rate 
kiln, it is another to have a first-rate kiln man, 
and only those who are so fortunate as to 
possess the latter — a man who thoroughly 
understands his work—can realise what a 
great deal he can do for them. 

At the present time, in fact, there is no 
reason why the painter should shrink from 
firing his work himself, and getting exactly 
what he wants from it. Kilns are available 
which, whilst capable of turning out a con- 
siderable quantity of good work, can be placed 
in a studio and used with such ease and con- 
venience as to enable the artist to do his firing 
himself if he wishes. 

There are other technical matters connected 
with the making of a stained glass window, . 
such as the cutting and putting together of 
the glass, but these are of secondary im- 
portance and I will-not weary you by entering 
upon any discussion of them. I have discussed 
what seem to me to be the three main factors, 
and I have endeavoured as far as is possible in 
mere words, to elucidate the principles which 
control the preparation and use of these 
materials. You will probably have noticed 
that my remarks have throughout led up 
to the conclusion that the keynote of success 
from the technical standpoint is an under- 
standing by the craftsman of these princi- 
ples. It seems to me that stained glass 
—and indeed every artistic craft—is not 
only an art but also a science. It is of course 
absolutely essential that the glass - painter 
whose work is to live after him shall be an 
artist to the backbone; and I would not 


suggest for a moment that such matters as 


I have discussed to-night are of anything but 
secondary importance. I am not going to 
suggest even that the glass-painter should 
be a scientist, although the great works of the 
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past in this and other branches of decorative 
art were done by master minds, familiar with 
every, detail of the technology of their work. 
But I do feel that the artist who works in 
such crafts should be so far conversant 
with the principles governing his materials—the 
foundations of his craft, as I have termed it— 
as to know their possibilities, and, more par- 
ticularly, their limitations. Division of labour 
is, I think; essential in such a craft as stained 
glass—the artist cannot be expected to pre- 
pare all his materials as some would have him 
do—nor do I think he would be much better off 
if he did. Let us frankly realise that whatever 
may have been the case in the past, and I 
doubt, myself, whether this ever was the 
case, such a thing is impossible under modern 
conditions of life. - 

There must be two sets of workers—the 
artists and those who work for them, but these 
two must work together to the same end if the 
best results are to be achieved ; and to render 
this possible each must understand and ap- 
preciate the aims, the problems, and the 
difficulties of the other; there must, in fact, 
be co-operation between science and art. And 
I would say further that to my thinking the 
real function of technical education, as far as 
concerns such crafts, is.to bring about this 
understanding—to teach the practical crafts- 
man the fundamental principles on which his 
_ work is based, which he only learns by long 
and painful experience in his studio. 

It has been said that every man who takes 
the trouble to think at all has a crank on some 
subject, and perhaps this is mine. It is my 
earnest conviction that such knowledge and 
co-operation is essential to the highest de- 
velopment of such glorious arts as stained 
glass, and I -cannot refrain from taking 
this opportunity of expressing it. I do not 
wish to. weary you further, however, -with 
my opinion on such matters of philosophy, 
but by way of conclusion I will adapt a pas- 
sage that occurs in one of those delightful old 
treatises on the arts with which you are familiar 
—‘‘I have now diligently set forth such things 
as I am able to tell you for the better ordering 
of your work—and so I take my leave.” 


DISCUSSION. 


Mr. C. W. WHALL, in opening the discussion, in- 


quired whether the author could explain why the. 


stained glass he examined, from York Minster, con- 
tained such exceptional features of pitting. The 
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author had held out the most delightful hope that 
there was no reason why the makers should not 
always be able to depend on the character of the 
stain, a statement which excited him very much. He 
desired to ask, however, whether satisfactory stain 
could be ensured on glass which was otherwise of 
satisfactory composition, because he had hitherto 
been under the impression that a very soft glass was 
particularly amenable to stain, although in other 
respects it was in many ways unsatisfactory. The 
author's remarks with regard to the opacity of the 
flux, as well as of the pigment, must also have very 
much excited all glass painters, because the firing off 
had hitherto always baffled them. The prospect held 
out that something could be done to increase the 
opacity of what was put on after firing, was a most 
delightful one. 


Mr. J. W. LOVIBOND enquired if the author had 
found an enamel which retained its colour charac- 
teristics under different varieties of light. 


Mr. H. ARNOLD suggested that the best medizval 
glass in England came from abroad, adducing in 
support of his contention that in the contract for the 
glass in the Beauchamp Chapel at Warwick it was 
stipulated that the artist should use glass from over 
seas. As the art came to England from France, pro- 
bably the bulk of the early thirteenth century glass, 
which the author stated had lasted better than the 
more modern glass, was French. He wished to in- 
quire whether it was possible that England did not 
provide pure enough sand for the making of good 
glass, as he believed he was right in saying that the 
best sand for the purpose was even now imported. It 
was quite true that at the present time glass was 
available which afforded artists no excuse for doing 
any but the best work, but it seemed to him that the 
medizval was superior to the modern glass in its 
greater luminosity. A wonderful facsimile of one of 
the Winchester College windows in the Victoria and 
Albert Museum had been made forthe Dublin Museum, 
and one of the difficulties experienced was in getting 
ruby of the same depth as the old glass, but of equal 
luminosity. He had been much interested in the 
prospect held out by the author of a more opaque 
pigment being obtained. One of the great points 
of superiority of the medizeval technique seemed to 
be in the use of line work for modelling on flesh, that 
line work being wonderful in its freedom and preci- 
sion, but it was almost impossible to produce a free 
line without at the same time loading it to ensure its 
being strong. He agreed with the author’s remarks 
as to the danger of the number of colours and 
shades which were available at the present day. 
With regard to the slide that had been shown of All 
Saints, York, it was an interesting point that the 
greater part of the fifteenth century glass at York was 
almost entirely in red, blue, and yellow stain, but in 
the east window of the Minster, which was done by a 
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Coventry man, a much more elaborate colour scheme 
was adopted. If the history of English windows was 
ever investigated it would be interesting to know 
whether those red and blue windows were the work 
of a local school. He thought it would be of interest 
if the author could state the actual composition of 
the silver stain, because he had been unable to ascer- 
tain whether it was oxide of silver or silver in sus- 
pension that was used. 


Sir Henry TRUEMAN WOOD stated that in the 
analysis the author had given of one of the glasses, 
lead oxide appeared as a constituent. It would.be 
interesting to know whether the author had found 
lead in other medizval glass, because all authorities 
on the subject stated that the use of lead was first 
discovered by some unknown person in England in 
the middle of the seventeenth century. The very small 
proportion of the lead in the analysis looked as if it 
might be an accidental impurity, but if it was also 
present in other specimens of medizeval glass probably 
that was not the case. He believed lead was not 
used at all in the manufacture of window-glass, but if 
it was used in medizeval times it might possibly be 
the cause of the extra brilliancy to which Mr. Arnold 
had referred. 


Mr. E. W. HULME thought that if the paper was 
subsequently issued as a text-book it would be 
highly appreciated, as no first-rate text-book on 
the technique of glass-painting had been issued since 
the time of Theophilus. The author’s analyses of 
medieval glass had upset his (Mr. Hulme’s) faith in 
a series of analyses made by a well-known French 
chemist and glass manufacturer, M. Appert. The 
author had given him reason to believe that those 
analyses were seriously inaccurate, and it was unfor- 
fortunate, therefore, that Mr. Heaton had only 
brought forward one analysis to prove his contention. 
He had hoped to see a dozen or more such results. 
The author stated that the glass analysed came from 
York, which he was prepared to accept; but had he 
any authority for saying that its date was 1310? 
Could white glass be dated within 50 or even 100 
years? He also wished to ask whether the author 
was quite sure that the soda obtained in the analysis 
was not potash, because if the analysis was abso- 
lutely correct it entirely upset his own theories. He 
had always believed that the earliest glass was 
potash glass, because they were told by Theophilus to 
use the ashes of beech and bracken, the two sources 
of alkali available for the factories which worked 
inland. Venice, which was on the sea, imported its 
alkali from the East, but he did not think soda glass 
came in so early as 1310. Personally he would 
have expected to find a mixture of potash and 
soda, with potash predominating. With regard to 
the question asked by Mr. Arnold as to the 
sources of glass, those who looked at the histories 
of stained glass should be very incredulous of 
what they read, because the historical statements 
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made were mostly inaccurate so far as English glass- 
making was concerned. It was perfectly certain there 
was only one place in England where glass was made, 
at Chiddingfold, which produced green glass at a 
very early date, and which subsisted into the seven- 
teenth century, Only green glass, however, was made ; 
he did not think any coloured glass was produced; and 
he thought sand with alkali from burnt bracken was 
used for the purpose. There was no doubt a good 
deal of glass came from France. In Exeter Cathe- 
dral, built in 1317, there was a quantity of white and 
coloured glass which came from Rouen; it was Nor- 
mandy glass. Normandy had the credit of using soda 
at an early period. A good deal of the glass manu- 
factured there was said to be cruwn glass, which had 
always been associated with soda. About. 1350 a 
great deal of English glass was used for glazing the. 
windows at Windsor and Westminster, and about the 
middle of the fifteenth century a great deal of Chid-. 
dingfold glass was used at York. He was not at all 
sure that the glass of which the author had given. 
analyses might not be some of that English glass. 
York also bought glass from Hull, which probably 
came from Germany, because if glass was obtained 
from a port it might generally be assumed that it 
came from abroad. on 


Mr. ‘WALTER C. HANCOCK said a good deal 
seemed to turn upon the analysis of the York Minster 
glass, for which he was responsible. Like Mr. 
Hulme, he was extremely surprised to find the pro- 
portions of soda and potash which were present, 
because the author had led him to believe that it was 
much more likely the potash would be considerably 
in excess of the soda. Looked at from the techno- 
logical standpoint of the time when the glass was 
made, it was rather a puzzle to know where so much 
soda could have been obtained, although in modern 
glass the alkali was practically all soda, there being 
comparatively little potash used. In medizval times, 
however, potash was a far more important alkali than 
soda. He sawno reason to doubt the result of the 
analysis so far as lead was concerned, because he 
applied all the tests he could think of to ensure that 
no mistake had been made. It had been sug- 
gested that there might have been some adherent 
lead from the setting of the glass present, but 
the specimen had been most carefully cleaned, and 
although he had only a fraction of an ounce to work 
upon he had a small piece still left, on which there 
was no trace whatever of any adherent material ex- 
traneous to the glass. There was a small amount of 
hydration present in that particular glass. The 
author had stated that in medizeval times the flux 
consisted largely of a densely-coloured glass to 
which the pigment was added. Did the author 
mean by a densely-coloured glass one which was 
merely of bad colour, like a common bottle-glass of 
the present day, or was it one which had been in- 
tentionally coloured? With regard to the density of 
colour, it had to be borne in mind that the colour 
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was due not exactly to a stain as it was understood 
in the present day in the case of soluble dyes, but to 
a stain which was actually produced by a solid pig- 
ment, and if the stained portions could be resolved 
sufficiently under the microscope, it would be easy to 
detect the actual particles of pigment embedded in the 
matrix of the flux; and it was the contraction of the 
flux on firing which caused the difficulty of firing away. 
It occurred to him that the question of luminosity 
and depth of stain was largely a question of very fine 
grinding. The finer the pigment was ground the less 
it would tend to destroy the. transparency of the glass 
and of the vehicle, and at the same time the greater 
power it would have of increasing the actual colour 
due to the pigment. 


Mr. W. J. BoorR handed up for the inspection of 
the author a piece of glass from Hexham Abbey, 
which he stated was 1,000 years old, and which 
bore out what Mr. Heaton had said with reference to 
the tracing colour preserving the glass whilst other 
portions had gone. Portions of silver stain were also 
left on it. Those who were in the habit of preparing 
their own stain would find that the best results was 
obtained by using metallic silver. There were two 
methods of preparing the silver stain; the first was to 
dissolve the silver with nitric acid, to washit, and then 
mix it with a medium for putting it on the glass; 
and the second, and by far the best, method was to 
melt the silver in a crucible with some antimony, pour 
it into water and obtain the crystals, which were then 
ground up. By that method the best stain that it 
was possible to produce was obtained because the 
metal was produced directly in contact with the silica 
of the glass. The stain effect would largely be due 
to the coloured glass and the colouring material used. 
He believed the piece of glass from Hexham Abbey 
he had produced was largely made from seaweed. As 
an experiment he had some seaweed gathered at 
Sunderland and some glass made from it which 
exactly corresponded in texture and quality with the 
piece of glass which came from Hexham Abbey. The 
reason such fine, rich ruby glass was not obtained at 
the present time was that the makers were afraid to 
put gold in. To obtain good ruby glass it was essen- 
tial to use gold for the colouring medium. The firing 
question was one in which he was extremely interested, 
as he was the inventor of the first gas kiln 
used. It was a- great struggle to get a kiln 
satisfactory for working’ by a glass stainer. The 
degree of heat necessary to produce successful 
firing, was an important point. Hitherto a rule of 
thumb method had been adopted, but the time had 
now arrived when that method could be set aside. 
He was now working with a perfect pyrometer, by 
means of which it was possible when sitting in the 
office, without being near the kiln, to read exactly the 
degree of temperature in the kiln being fired. Un- 
fortunately he had to go to America for such a pyro- 
meter. The proper degree of heat for successfully 
firing glass was between 1,400 and 1,500 degrees, and 
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with a pyrometer, of the kind he had mentioned, if- 
was possible to fire each successive kiln, and keep the: 
heat uniform throughout, which was a very great 
advantage. ; 


Mr. G. P. HUTCHINSON said the last speaker had 
stated that there was some silver stain ou a piece of 
glass he had obtained from Hexham Abbey which 
was a thousand years old. He had always under- 
stood that silver stain was not produced till rather 
late in the fourteenth century. 


Count PLUNKETT disagreed with the suggestion 
made by one of the speakers that glass obtained from 
a port was necessarily imported from abroad. He 
thought that was a supposition which was not 
founded upon the resources of the place, and it 
might more naturally be assumed that glass would 
be produced on the sea-coast. There was no doubt 
also, as had previously been said, that the readiness: 
to spend money in its production had a great deal to’ 
do with the success of old glass. That was seen in 
all the arts, and even into the Renaissance the same’ 
fact applied. He hoped the author would in the 
future supplement his paper by entering into the 
artistic side of the question, because, in his opinion, 
science and art were hardly separable. 


The CHAIRMAN, in proposing a hearty vote o 
thanks to the author for his interesting and in- 
structive paper, said it was a very great satisfaction 
to those who were interested in art to be told, as the 
author had stated, that in the making of glass there 
was no conflict between the demands of art and 
economy, the stable constituent of it heing the 
cheapest. With regard to the stain, he did not 
agree with the author in disliking the greenish- 
yellow deposit on the outside of the window. It 
gave a not unpleasant variation to the outside 
effect of the glass, and it did not hurt it on the 
inside unless it went too far. If the glass 
which took the yellow stain properly was equally 
stable with the best, why should not everybody 
who made white glass for stained glass windows make’ 
it so that it would take the stain? It did not at pre- 
sent ; but in view of the author’s statements, there was: 
hope that such a glass might be produced in the future. 
The chemical and mechanical perfection of glass was 
quite different from the artistic perfection required ir 
stained glass windows. The effort of glass makers 
all along had been to get pure glass, and that told | 
against the making of good stained glass, and led to 
the making of mechanically even-coloured glass, 
which was bad. There was in the nature of things 
no reason why that should beso. It was merely the 
accident that when a thing could easily be made it 
always was made, just as, now it was possible to 
make big sheets of plate-glass, everybody wanted . 
as big a plate-glass window as it was possible 
to make, and looked upon everything else as old- 
fashioned. With regard to the question that accident 
produced the charming old glass, he thought it was 
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rather fashionable just now to over-estimate the charm 
of accident. It ought to be possible by scientific 
means to obtain those accidents that the medizeval 
men produced by ignorance. He agreed with the 
author that science was greatly needed, and thought 
artists made a very great mistake in fighting shy of it, 
and despising it as some of them did. A craftsman 
who intended to do well at his work, whatever it was, 
must have a knowledge of the whole practical ground- 
work of his subject, and that was really science, He 
endorsed everything the author said with regard to 
mastering the possibilities of a trade, and especially its 
limitations, because that was the very beginning of 
-doing right. He was sorry the author had passed 
by the question of cutting and glazing, for he 
thought a great deal of modern glass was spoiled by 
wilful or ignorant glazing. The artist did not under- 
‘stand what would cut or glaze best, and frequently 
in his cartoons for stained glass put leads across 
them in the most impossible manner; in fact, 
the artist seemed to think that by putting leads in 
anyhow and anywhere he made his drawing look like 
stained glass. He agreed that it was a distinct 
advantage that old artists limited their palette. 
When he was in Egypt last autumn, he noticed 
ain looking at the paintings on the tombs that 
the most beautiful effects were produced by no 
more than two blues, two ochres, and a copper 
green, which, with black on white plaster, were 
all the colours used, and they were never mixed 
until the latest time. The artist ought not to use 
anything more. That was absolutely sufficient. He 
wished to ask one question with regard to the 
flux, because the flux was the trouble with the 
paint: it was the fault of the flux if the 
enamel came off. He understood that in order 
to make paint that would fire properly it was 
requisite that the colour should melt before 
the glass on which it was painted, and therefore it 
must be softer. If the flux was simply of the same 
composition as the glass on which it was painted, 
would not the mere powdering of the glass go far 
towards making it melt before the glass on which it 
was painted? If that were possible they would 
be saved all danger of anything happening to 
the paint. The author had stated that the colour. 
should be made as durable as possible consistently 
with making it flow Personally he would say that 
the colour must be made to flow as easily as possible 
consistently with making it durable. It amounted to 
very much the same thing, but his dictum was a little 
more severe. 


The resolution of thanks was then put and carried 
unanimously. 


In consequence of the lateness of the hour Mr. 
Heaton was unable to reply in full to the numerous 
‘questions which had been asked, but in view of their 
importance he will answer them in writing in the next 
issue of the Journal. 
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INDIAN ART AT THE FESTIVAL OF 
EMPIRE. 


The Council of the ‘Festival of Empire and the 
Pageant of London’’ has come to the conclusion that 
its programme would be incomplete unless something 
more is done than merely to include, as was at first 
proposed, a scene in the Pageant to represent the 
Trade with India and its early history. 

It has, therefore, decided to set apart a court in the 
Crystal Palace for an Indian Art Section. As time 
and space are not available for the adequate repre- 
sentation of so vast a subject as the life and industries 
of the great Empire, it has been thought wise to con- 
fine the exhibition to a branch in which sufficient 
material can be shewn to arouse considerable interest 
in this country amongst the large number of visitors 
who may be expected to go to the Palace in May, 
June, and July next. 

The manufactures and products of the Indian 
Empire have been so frequently exhibited, especially in 
recent years, that it is believed they are well known. It 
is not so certain, however, that this is the case as regards 
the arts of the country and their development, and 
their historical importance, especially when they are 
studied in connection with other countries and with 
the more ancient civilisations. Even amongst experts 
and connoisseurs, as was proved by recent discussions 
at the Royal Society of Arts on papers by Mr. Cecil 
L. Burns on the ‘‘ Functions of Schools of Art in 
India,’’* and by Mr. E. B. Havell on ‘‘ Art Adminis- 
tration in India,” t there was considerable divergence 
of opinion on the subject. 

In these circumstances it would appear that an 
attempt to illustrate Indian art is peculiarly oppor- 
tune, and should attract a good many persons and 
arouse much interest in our great possessions. The 
Committee, some of whose members took part in the 
discussions already referred to, hope that all who are 
interested in the subject, and who possess anything 
which would serve to illustrate it, will support them 
by loans of various kinds. They especially appeal to 
members of the Indian Section of the Royal Society 
of Arts. Everything will be insured against all risks, 
and packing and transit charges will be paid. Full 
particulars can be obtained from the President of the 
section at 49, St. James’s-street, Piccadilly, and 
exhibits will be collected or received at the Crystal 
Palace between April 18th and 23rd. 


The following is a general outline of the require- 
ments :— 


A.—Paintings and Drawings (Originals and Copies). 
I. Of ancient buildings by European and native 
artists, as, for example, of temples, mosques, 
forts, palaces. Models of such buildings. 
2. Portraits of historic characters by the same. 
3. Pictures of all kinds by Indian artists. 
4. Sculpture, bronzes, &c. 


* Fournal of June 18th, 1909. 
t Journal of February 4th, 1910. 


Mareh 18, 1910. 


5. Decorative details: of buildings in stone, 
plaster, wood, ivory, &c. 
6. Illuminated manuscripts. 
7. Miniatures. 
8. Caligraphy. 
B.—Decorative Art (Applied Art). 
I, Carving in stone, wood, plaster, not included 
in Class A. 
2. Decorative painting as applied to architec- 
ture. 
3. Models in clay of art workers, and photo- 
graphs and drawings of the same. 
C.— Jewellery and Personal Ornaments of Artistic 
Character. 
D.—Art Manufactures in Metal. 
I. Gold and Silver Plate. 
2. Damascening, incrustation, enamelled metals. 
3. Mixed metals if decorated. 
4. Arms and armour if decorated. 
£.—Art Manufactures in Wood, Ivory, Lacquered 
Wares: 
Carving in Sandal and other woods. 
L'.—Lapidaries’ Work and Carved Tracery in Stone. 
G.—Pottery, Tiles. 


H.— Small carpets of Early Periods, Art Fabrics. 


Inlay. 


Everything in sections B to H should be of an 
artistic character, and, of course, specimens, unless 
they are really artistic, of the ordinary commercial 
types of recent years are not required. 

It is hoped that the new Calcutta school will be 
well represented, and promises have already been 
received of many valuable examples of paintings and 
drawings of the Moghul period. 


T. H. HENDLEY, 
President of the Indian Art Section. 
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PREHISTORIC POTTERY IN PERU. 


In a paper recently read before the Manchester 
Literary and Philosophical Society, Sir William H. 
Bailey gave some interesting particulars relating to 
Mr. Hewitt Myring’s discoveries of pre-historic 
pottery in Peru. 

Mr. Myring visited the Chincuna Valley in Peru, and 
seeing some sand ridges, he obtained assistance and 
explored them with a view to examining the Inca 
graves, but the race before the Incas, the Chimus, 
had used this valley as a cemetery, and the result has 
been the discovery of many hundred pieces of pro- 
bably the most ancient pottery in the world, the pro- 
duct of a lost civilization, and possibly 10,000 years 


old. 
The pieces are in the best state of preservation, 


for there is no rain in Peru, and the silicates in the 
earth have arrested decay. 

When looking at the Peruvian pottery we cannot 
escape the feeling of Chinese and Indian influence, 
and then, again, in looking at the head gear we feel 
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an Egyptian bias: indeed, the Egyptian pottery of any 
dynasty is not equal to the best of these Peruvian 
specimens, for the modelling of the human face is 
human and startling in its art; there we find dignity 
and even laughter, the muscles of the cheeks, the 
wrinkles in the skin, and the flexibility of the nostrils, 
all showing great care, skill and art. 

The pottery discovered by Mr. Myring has one 
remarkable, and important, quality—no two pieces 
are alike. There is individuality in each figure; the 
serfdom of habit and custom and tradition did not 
govern these ancient moulders. They must have had 
intellectual liberty and original genius, which might 
have made a great future, but from some unknown 
cause that destroyed their progress. Several hundred 
examples of this Peruvian pottery have been brought 
over to this country by Mr. Myring, about one- 
third of which have been secured for the British 
Museum. One of them represents the sun god: 
the figure has a helmet and a number of ser- 
pents with their heads at the outside edge of the 
nimbus. These pots were buried with the dead, 
and, like wreaths at our funerals, are supposed to be 
evidences of the love and respect of friends and rela- 
tions. They vary in shape and size ; some are portraits, 
some are animals, birds and fishes; the turtle, the 
owl, and men and women are here; some laugh and 
others are full of dignity ; one is the face of a man 
winking with one eye, one face is asleep, others show 
signs of misfortune, or of disease. Some seem to pro- 
vide for the comfort of the departed in the spirit world, 
being for food, others for water, while others contain 
gold and silver pellets, probably for fare money at the 
ferry. No stamped coinage has been found. The 
gold and silver is hermetically sealed on the false 
bottom of the jugs and vases, for the bottoms have 
been baked into position. Some jugs have a whistle 
in the spout, Pandean pipes are represented, and one 
is the figure of a man playing a flute. 

‘Weapons are not much in evidence. One man has 
a mace, and the spear and shield seem to be the only 
weapons. Neither bows nor arrows have been dis- 
covered. No horses are to be found; there is a 
beast like a hornless antelope; birds are somewhat 
abundant, while several owls and a bat-like beast, and 
stags and frogs are imitated. There is also a walrus, 
and something like a Welsh heraldic lion is biting a 
man. Parrots are represented and also ducks and fish. 
One of the finest is a learned doctor with a plumed 
head dress, and another—probably the finest—is 
believed to represent a Chimu chief or a wealthy law 
giver; one represents a seal eating a fish, and known 
and unknown effigies of the animal kingdom are in 
this collection. | 

The faces represented are doubtless portraits, and 
look like Englishmen or Germans. Some would be 
taken as easy-going Dutchmen sitting in the market 
place at Haarlem, waiting for custom. The work- 
manship is equal to any of the portrait jugs in vogue in 
this country in the eighteenth century, and in some 
cases the art is better. 
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HOME INDUSTRIES. 


The Revival in Shipbuilding.—When the steel- 
makers of the Tyne, the Tees, the Clyde, and Barrow 
districts are busy, as they are just now, it is pretty 
safe to say that the shipbuilders are busy too, for 
though the steel industry is not, of course, entirely 
dependent on shipbuilding, the shipbuilding industry 
is the largest home consumer of steel and iron pro- 
ducts, and when there is little shipbuilding the steel 
trade is not likely to be very lively. From the 
industrial point of view the shipbuilding figures are 
encouraging. In January the production of new ships 
in the United Kingdom was 39 vessels of 82,630 tons 
gross aS compared with 20 vessels of 43,160 tons 
gross in January, 1909, and with 29 vessels of 
35,212 tons gross in the same month of 1908. 
The January figures of output slightly exceeded 
the large outputs of January, 1907 and 1905, 
though they were not quite up to that of 1906. 
It must, however, be borne in mind that not a few 
of the orders placed in 1908 and 1909 were for de- 
ferred delivery. It is estimated that the production 
of the United Kingdom for February was about 
85,000 tons, which gives a total for the two months of 
roughly 168,000 tons, or almost double that of the 
corresponding period of 1909. This output is quite 
as much as the freight market can require, but 
fortunately a good many vessels have been broken 
up in the last twelve months, instead of being sold to 
foreigners at rubbish prices, and the raising of the 
international load line, by reducing the carrying 
power of foreign ships which adopt it, removes unfair 
competition by way of overloading and so helps 
British shipping. | 


Warship Construction.—The Navy Estimates for 
the coming year amount to £40,603,706, an increase, 
as compared with the estimates of the present year, 
of £5,461,000. The shipbuilding and armaments 
votes show an increase of over £5,000,000, and a 
good deal of the new work will go to the private 
yards. And it must be remembered that though a 
battleship may not represent in tonnage more than 
half-a-dozen ordinary vessels, the amount of work and 
material in her construction may represent the money 
spent on a dozen. Although the battleship of to-day 
is an immensely larger vessel than that of twenty 
years ago, the rate of construction has, on the 
-whole, been accelerated. The first Dreadnought 
took less than twenty months to build—the official 
time was fourteen months—but that does not make 
allowance for much preliminary work—and this was 
altogether exceptional, other ships being delayed 
that the construction of the Dreadnought might be 
expedited. Mr. McKenna stated in the House of 
Commons, the other day, that ‘‘in recent con- 
struction we have been able to have ships com- 
pleted—from the date of laying the keel, to the 
time of commission—in less than twenty - four 
months. The Vanguard has actually taken, from 
the date of laying the keel, twenty-three months.’’ 
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A good deal has been said of. late about Germany 
building not only as fast but faster, but the statement 
will not bear examination. In reply to the German 
Government, in 1908 German shipbuilders gave 
periods of 24 to 30 months, but these dates were 
conditional upon delivery by the Government at 
suitable dates of armour, guns, and gun-mountings, 
and it must not be forgotten that German ships are 
often commissioned prior to the gunnery and steam 
trials, whereas British ships, as a rule, are not. 


The Coal Industry.—The outlook in this industry 
is a little more hopeful. On Wednesday of last week 
the National Conference of Miners decided to resume 
negotiations, and it is believed that the question of 
the minimum wages can be arranged on a basis satis- 
factory to both sides. . This may involve the accept- 
ance of the double shift system, to secure which, it is 
thought, the owners would be willing to make certain 
concessions. Although the South Wales miners are 
opposed to it, the system has worked satisfactorily to 
the men in the North of England for many years, the 
present trouble in Northumberland and Durham being 
due to the extension of two to three shifts. The 
adoption of a fixed day wage to men when working 
in abnormal places has not been acquiesced in, but it 
is admitted that something must.be done. Assuming 
these two points can be arranged, it is unlikely that 
the third matter in dispute, namely, payment for 
small coal, will be allowed to stand in the way of a 
settlement. Altogether, it is not unreasonable to 
assume the probability that the renewed negotia- 
tions with the coal-owners will result in the 
avoidance of a strike in South Wales, but the 
time for adjustment of differences is running 
short. A Home Office return just issued shows that 
during the year 1909 the output of coal from the 
mines of Great Britain amounted to 263,758,562 tons, 
this being an increase of 2,246,345 tons as compared 
with 1908. The number of persons employed at coal 
mines was 1,013,998, an increase of 26,185. 


The Tobacco Trade.—The tobacco trade, acting 
through the tobacco trade section of the London 
Chamber of Commerce, have memorialised the Chan- 
cellor of the Exchequer to take off the extra 3s. 8d. 
duty imposed last year. To quote trom the memorial : 
—‘*Not only has it had the effect of reducing the 
consumption of tobacco all over the country, thereby 
causing serious loss of business to all engaged in the 
industry, but it has also very materially affected the 
rate of profit (never very high) earned by the trage 
generally. In their anxiety to avoid paying the extra 
cost smokers have demanded a cheaper and commoner 
class of tobacco, carrying the full amount of moisture 
allowed by law, on which there is little or no return, 
while in the better class of goods sold in a dry condi- 
tion—that is with no added moisture—there is abso- 
lutely no margin of profit on the increased rating, 
the extra halfpenny per ounce paid by the con- 
sumer only realising the exact amount of the in- 
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creased duty, namely, eightpence per pound.” In the 


opinion of the memorialists the falling off in the con- 
sumption. would have been much more pronounced 
were it not for the fact that, in many instances, par- 
ticularly in the matter of packet cigarettes, on which 
it has been found impossible accurately to apportion 
eightpence per pound, the increased duty has been 
paid entirely by the trade. It is not likely that the 
_ Chancellor will consent to reduce the duty, but he is 
hardly likely to increase it still further. His recent 
experience with the tobacco and spirit duties has 
proved anew that beyond a certain point the raising 
of duties does not add to the revenue, and may well 
take from it. The consumer falls back upon an in- 
ferior article, or shortens his consumption. 


Stokehold Ashes.— After many experiments, Messrs. 
J. Stone and Co., of Deptford, have devised what 
they have reason to consider an efficient apparatus 
for the disposal of ashes from the stokeholds of 
vessels. With the increased engine power of modern 
vessels, the problem of how to get rid of ashes has 
become more pressing. - Hitherto they have had to 
be disposed of above the water-line, with the resultant’ 
annoyance of ashes being blown over the decks and 
into the cabins. Messrs. Stone and Co.’s underline 
ash expeller expels the ashes below the water-line, is 
a self-contained machine, and is silent in its working.- 
The apparatus has been tried on several of the most’ 
modern passenger ships with excellent results. It is 
said that by means of the expeller the furnace refuse 
is crushed and disposed of at the rate of about ten’ 
tons per hour through a small discharge tube fitted’ 
between the inner and outer bottoms of the vessel.: 
The Admiralty arranged for exhaustive trials of the 
apparatus to be made, which have satisfied them of 
the value of the expeller, and it has now been fitted 
to many of the largest battleships and.cruisers. 


The Working of the Patents Act.—The expectation 
that the Patents Act of three years ago would result 
in foreign firms acquiring land and erecting buildings 
in this country to’ a considerable extent has already 
been verified. The Act came into force on January 1, 
1908, and since then foreign firms have acquired land 
in England to the value of £188,650, and they have 
spent £290,750 in the erection of buildings and the 
housing of their workpeople, and a further sum of 
£410,972 on plant, machinery, and equipment. Thus 
in two years the Act has caused foreign firms to spend 
£890,372 in this country. Mr. Farmer, of Messrs. 
Leopold Farmer. and Sons, who has given special 
attention to the subject, says that the Ameri- 
cans, Germans, Dutchmen, Frenchmen and Swedes 
have taken part in this commercial invasion, and 
he estimates that over forty firms are represented. 
Among them are manufacturers of matches, electrical 
apparatus, chemic l-, pottery, pencils, mercer:sed 
cotton goods, musical instruments, roofing felt, in- 
candescent gas mantles, and rubber goods, all com- 
pelled by the Patents Act to make their goods in this 
country, to buy land, build factories, employ home 
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-The works are 
scattered all over the country. They are in the metro- 
politan area, Middlesex, Kent, and Essex. In Cheshire 
several firms have established works on the Mersey ; 

others are at Leicester bootmaking ; ‘others again at- 
Warrington, Wolverhampton, in South Wales, and. 
Yorkshire. According to official figures some 8,000. 
people are employed as the result of the Act, mostly 
men, and the local authorities will benefit in the shape- 
of rates substantially. 


A Dying Industry.—The proposal to put a 40s. 
duty upon foreign hops has been rejected by the 
House of Commons, as everyone knew it would be 
whilst parties remain constituted as at present, nor is 
it at all certain that if the suggestion had been 
adopted it would have done much to check the. 
shrinkage in hop cultivation that has been so great in 
recent years. Large quantities of German hops have. 
been sent to the United States, notwithstanding the 
duty of 73s. 8d. It has to be remembered, too, that. 
foreign hops are not employed because they are either 
cheap or nasty, but because they are rich in the pre- 
servative properties in which English hops seem to. 
be poor. For example, Messrs. Bass use about 50 
per cent. of foreign hops, and have done so for over 
fifty years, paying £1 per cwt. more for foreign 
than for English hops, in order to get the qualities. 
which English hops do not possess. There is general 
agreement that hop substitutes should be prohibited.. 
There is no efficient hop substitute embodying the- 
properties of aroma, flavour, and the preservative 
powers such as the hop possesses; and though the- 
Select Committee of two or three years ago did not 
agree that the substitutes are deleterious, in the 
opinion of leading authorities they are so. But. 
even if they were prohibited the relief would be small. 
if the Chancellor’s estimate that the amount of hops 
displaced by substitutes is not more than 600 acres is- 
correct. Adam Smith tells us that “of all the- 
waysin which capital can be employed the employment 
in agriculture is by far the most advantageous to 
society,” and of all forms of agriculture the cultiva-- 
tion of the hop is the most advantageous to the com- 
munity, since no other cultivation puts into motion 
such a large quantity of productive labour. Nor is 
much consolation to be found for the decay of hop 
cultivation in Sir Edward Strachey’s remarks, that. 
much of the land heretofore in hops is now used for 
fruit growing. There should be plenty of room for 
both. Unfortunately for the hop grower the times- 
are against him. The proportion of foreign hops used 
is not greater than it used to be, but less beer is con-. 
sumed- 7°4 less in 1907 than in 1900—less hops per 
barrel are employed, and cold storage equalises prices, 
and so prevents the immense profits that in the past 
occasionally came to the hop grower from abnormal 
prices, and so enabled him to meet the losses of other 
years with a margin to the good. Probably no one: 
cause has had so much to do with the shrinkage of. 
the area under hop cultivation as cold storage. 
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OBITUARY. 


WILLIAM MoorE CUNNINGHAM.—Mr. William 
Moore Cunningham, who became a member of the 
Society in 1908, died on the 16th August last. He 
was born at Newark, Ohio, in March, 1829, and was 
for some time in business as a bookseller. Afterwards 
he was Statistician in the office of the Secretary of 
State, Columbus, Ohio, and later was engaged in the 
insurance business. He was widely known in America 
as a member of the Masonic fraternity, to the busi- 
ness of which he devoted the greater part of his-life, 
and was, perhaps, the best known authority in 
America on Masonic Heo and Masonic literature. 


= THE Hon. SIR MALCOLM DONALD MCEACHARN. 
—The death has occurred at Cannes of the Hon. 
Sir Malcolm Donald McEacharn. Born at Bridge- 
end, Islay, in 1852, he started in the shipping 
trade, with Mr. Andrew MclIlwraith, of Ayr, as 
partner, at the age of 23, and four years later he 
went to Australia, where he became the founder of 
the traffic in frozen meat between the Commonwealth 
and Great Britain. He took an interest in the agri- 
culture of the colony, and entered extensively into 
pastoral work. In 1887, he began to grow sugar in 
Queensland, and soon afterwards established the busi- 
ness of Mcllwraith, McEacharn and Co. Proprietary 
(Limited), shipowners, coal contractors, and mer- 
chants. He was Mayor of Melbourne for three years 
in succession (189 7-1900), and became Lord Mayor 
of that city in 1903. ‘Meanwhile ‘he had been re- 
turned to the House of Representatives for Melbourne 
in the first Federal Parliament. Among the other 
positions which he held were those of President 
of the Chamber of Commerce, Commissioner 
of the Harbour Trust, and Consul-General of Japan. 
He was elected a Life Member of the Society 
in 1883. 


GENERAL NOTES. 


-a 


THE GRAMOPHONE. —The paper entitled ‘‘The 
Gramophone, and the Mechanical Recording and 
Reproduction of Musical Sounds,’’ which was read 
before the Society by Mr. Lovell N. Reddie on May 
8th, 1908, has been reprinted by the Smithsonian 
Institution, Washington. A number of additional 
illustrations have been included, illustrating various 
early types of apparatus, and these materially increase 
the interest and value of the paper. 


ROYAL COLLEGE OF ART.—According to the 
Annual Report of the Royal College of Art for 
1908-9, the total number of students under instruction 
during the year was 215, as compared with 199 
during the previous year. Of these, 185 (141 men 
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and 44 women) were taking full-time courses with a 
view to the Associateship of the College, while 30 
were external students, specially admitted to Craft 
Classes organised in connection with the work of 
the College. During the period under review, 26 
students obtained appointments, Ig as teachers, one 
as a lithographic designer, one as a designer to a 
firm of tile makers, and one-as a designer to a firm of 
metal-workers; one joined a firm of makers of stained 
glass: one became an etcher and engraver to a firm 
of publishers, one became a searcher of designsin the 
Patent Office, and one a draughtsman in the Office of 
Works. 


THE ENE WATERWORKS. —The Times, com- 
menting in a leading article on the visit of H.R.H. 
the Prince of Wales to the above works, refers to 
the work done by the Society in drawing attention 
to the needs of the country of national sources of 
water supply. It says :—‘‘ In 1878 the King wrote 
a letter to the Chairman of the Society of Arts, in 
which he called attention to the fact that, while great 
cities like Manchester, Liverpool, and Birmingham 
were taking steps to obtain improved supplies 
of water, the smaller towns and villages were 
dependent on accidental sources, which in many 
instances were wholly inadequate for health and 
comfort; and he suggested that a conference should 
be called together for the consideration of this ques- 
tion. The conference was duly held, under the 
chairmanship of Sir Henry Cole, and its influence was 
quickly exhibited, for in the Thirlmere Act obtained 
by Manchester ih 1879 Parliament inserted a provi- 
sion enabling any local authority in the vicinity of the 
aqueduct to demand a supply on certain specified 
terms.”’ 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Marcu 2t...Victoria Institute, 8, Adelphi-terrace, 
W.C., 44 p.m. Rev. D. A. Irving, “ Light, Lumi- 
naries, and Life.” 

North-East Coast Institute of Engineers and Ship- 
builders, Newcastle-on-Tyne, 73 p.m. 1. Dis- 
cussion on Mr. Arthur H. Haver’s Paper, “ The 
Corrugated Sides of s.s. Monztoria and their 
Effect.” 2. Mr. John Morrow, ‘A Heat Diagram 
for Use in Steam Turbine Design.” 


TurspAy, MARCH 22,..Photographic, 35, Russell - square, 
W.C., 8pm. Mr. J. Dudley-Johnson, ‘Spring 
Under Italian Skies.’ 
Colonial, Whitehall Rooms, Whitehall-place, S.W., 
4 p.m. Mr. W. L. Allardyce, “The Falkland 
Islands.” 
Civil Engineers, 25, Great George - street, S W., 
8 p.m. Discussion on papers by Mr. J. D. Watson, 
“ Birmingham Sewage-Disposal Works; ” and by 
Mr. W. J. E. Binnie, * Salisbury Drainage.” 
WEpNESDAY, MARCH 23...United Service Institution, White- 
hall, S.W., 3 p.m. Major A. R. C. Atkins, 
“ Requisitions in War.” 
Royal Society of Literature, 29, Hanover-square, 
W.,5 p-m. Mr. Emanuel Green, “ Henry Fielding 
and his Works.”’ 
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PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 


Tuesday afternoon, March 1st; Dr. A. W. 
ORWIN, Master of the Worshipful Company 
of Fruiterers, in the chair. 


The CHAIRMAN, in introducing the reader of the 
paper, said that Dr. McCall had occupied most dis- 
tinguished positions in Australia, and had devoted a 
great deal of time to public health, Parliamentary 
duties, and local government. 


The paper read was— 


FRUIT PRODUCTION OF THE BRITISH 
EMPIRE. 


By THE Hon. JOHN McCaLt, M.D., 
Agent-General for Tasmania. 

When Sir Westby Perceval asked me to 
read a paper on fruit to the members of this 
Society, I was under the impression that I 
had been selected to do so on account of my 
official connection with one of the important 
fruit-growing centres of the Empire, viz., 
Tasmania, which has a world-wide reputation 
for the lovely apples grown there. Believing 
this, I readily assented, as it appeared to 
me a splendid opportunity of singing the 
praises of an important product of my 
own State. When I was tuning myself 
up for this effort the Secretary of the Sec- 
tion interviewed me on the subject, and 
my mind was disabused when he informed me 
that I should be expected to talk of the fruit 
production of the whole British Empire. For 
days I could think of nothing but fruit, and 
the more I thought of it the more I realised 
the difficulties of the task I had undertaken. 
I could see no way out of it, so asked for time. 
This being granted, I worried over how I 
snould treat my subject within the reasonable 
limits of a single paper. I consulted all my 
friends who had had to do with fruit, but could 
not make up my mind or have it made up for 


m2. I read everything that had been written 
on fruit from the time the innocent apple had 
been plucked in the Garden of Eden and 
workec so much mischief in the world, right up 
to the present day, and then with a feeling of 
impending melancholia I put away the litera- 
ture in order to save my reason. After a time 
I returned to the consideration of the subject, 
and decided that the members of such a body 
as the Royal Society of Arts would not desire 
that I should attempt to instruct them in the 
art of growing fruit, or salivate them by sweet 
descriptions of the various luscious fruits to 
be found in different parts of the Empire. I 
concluded that I might render a real service 
if I could compile statistics of the fruit produc- 
tion in the different parts of the Empire, and 
by so doing demonstrate the great importance 
of the fruit industry. This I have decided to 
make the main feature of my paper. I trust the 
result of my labour may be found interesting 
to all, and to those who require the information 
I have collected, I can say that I have saved 
them an immense amount of trouble, as it has 
been much more difficult to obtain this infor- 
mation than anyone would suppose who has 
not actually attempted to collect it. Before 
submitting the results of my research, permit 
me to say that in many parts of the world fruit 
is acknowledged to be quite an important 
part of the diet of the people, and to many 
it serves, when taken regularly, as a medi- 
cine of great value, saving quite a large 
proportion of our population the necessity 
of consulting the physician and the un- 
pleasantness of drinking his nasty drugs. 
The growing of fruit is quite an aristocratic 
occupation and in most countries a highly 
profitable one. Speaking for the State I know 
most about, where the growing of apples is 
made a very special business, quite small 
orchards return handsome incomes to their 
owners. The official estimates of returns 
supplied to me from Tasmania show a profit 
of about £40 per acre from apple-growing, so 
that an orchard of 25 acres will return the 
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careful orchardist an income of £1,000 a year. 
I gather that the growth of many varieties of 
tropical fruit gives even a greater return, though 
the conditions of life for the grower may not 
be so pleasant or healthy. The fact that so many 
varieties of fruit will grow on inferior soil, and 
by inferior I mean unsuitable for general agri- 
culture or mixed farming, enables large tracts 
of land to be used that would otherwise be 
waste ; further, it permits of closer settlement, 
and increases the capital value of lands ofa 
country and also its trade. 

To give some idea of how it increases the 
trade of a country I need only mention that in 
the case of a small State like Tasmania, with 
quite a small population, the export of about 
half a million bushels of apples to the United 
Kingdom is sufficient to induce all the mail 
steamers and most of the large liners trading 
to Australia to call regularly during the apple 
season at Hobart, the capital of the State. 
When it is remembered that ‘these mail 
steamers carry hundreds of passengers, whose 
spending capacity is great, the advantage of 
the trade to Tasmania, it will be seen, is not 
limited to the return made to growers for their 
output of fruit. I have named Tasmania 
because I know, from my own knowledge, that 
if it were not for the fruit trade these steamers 
would not call there, as the shipping in con- 
nection with most of our other industries would 
be conducted by smaller vessels carrying to 
and transhipping into larger vessels at one or 
other of the great shipping ports of the Com- 
monwealth. We must, therefore, credit the 
fruit production with the whole of the trade 
advantages secured. As it means so much 
to a very small spot in the Empire, what must 
it mean to the larger States and Dominions, 
and to the Empire as a whole? Of all land 
industries, viewed from the standpoint of im- 
portance to the Empire, I claim that the fruit 
industry follows immediately after wheat and 
wool. I should perhaps mention that another 
important industry connected with fruit grow- 
ing in temperate climates is jam making, 
while in tropical and sub-tropical countries we 
have the dried-fruit industry and the manufac- 
ture of wine. Every variety of fruit and every in- 
dustry connected with fruit, flourishes in some 
part of our great Empire; in this connection 
the Empire can claim to be independent of 
other countries. 

Cold storage and the drying of fruit secures 
for the residents of one part of the Empire the 
advantage of being able to enjoy the fruit of 
the most distant parts. If it is not quite equal 
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in quality after the lengthy journey and treat- 
ment, it is still a wholesome food possessing all 
the health-giving qualities of fresh fruit. I 
believe it is to the citizens of the most distant 
outpost of the Empire (Tasmania) that the 
credit is due for having made the early experi- 
ments in connection with the carriage of apples 
in cool store over long sea distances. It was 
found necessary for them to secure other 
markets for their surplus, and though at the 
time England was expected to consume all the 
surplus, as a matter of fact fruit is so carried 
to many other parts of the Empire and in 
increasing quantities to other countries. If it 
be thought I dwell too much on apples I would 
justify my remarks by saying that of all fruit 
imported into the United Kingdom from other 
parts of the Empire, apples represent by far 
the greatest in aggregate value. When I 
mentioned that inferior land has been made 
very valuable by the introduction of fruit-grow- 
ing, I had in my mind only the land that 
required no special treatment by way of 
preparation, but in Australia, in addition, at 
Mildura, in the State of Victoria, loamy 
wastes have been converted by means of irriga- 
tion into most valuable fruit-growing lands ; 
there, sub-tropical and tropical fruits grow 
luxuriantly, and it is hoped that the extension 
of this great work will enable Victoria to supply 
dried fruits in sufficient quantities to satisfy the 
demands of the Commonwealth, and to 
contribute largely to the wants of the Mother 
Country. 

There are subsidiary interests in connection 
with fruit-growing besides jam-making and 
wine-production ; there is basket-making for 
small fruit, bottles and tins for fruit and pulp, 
timber for cases and barrels; and another 
industry I hope to see extensively taken up in 
connection with orchards is the keeping of 
bees, for it has been successfully demonstrated 
that cross - pollination (z.e., introduction of 
foreign pollen into the blossoms) improves the 
size and quality of the fruit. For this purpose 
nothing can be better than keeping bee-hives 
in the orchards or in very close proximity to 
them. It will be at once seen that the intro- 
duction of bees in connection with orcharding 
secures two extra profits for the orchardist : 
the improved value of the fruit and the 
return from the honey. If properly at- 
tended, each hive may be expected to give 
a return of 200 lbs. weight of honey—under 
the old system, I believe, 80 lbs. was the 
highest amount obtained. 

I shall now incorporate the figures I have 
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zen able to compile showing the total area 
ander fruit in the various divisions of the 
Empire :— 


ACREAGE OF ORCHARDS AND VINEYARDS IN THE 
BRITISH EMPIRE. 


. Acres. 

India (1906-7), including vege- 
table gardens .. ae 4,020,136 
Ontario (1908) .. .. a. 338,255 
United Kingdom (1907-8) _.. 335,177 
Cape of Good Hope (1908) : 72,590 
Quebec (1907) 4. As 77,416 
Victoria, Australia (1903-9) 75,105 
Nova Scotia (1907) .. 54,051 
New South Wales (1908-9) 51,868 
South Australia (1907-8)... 41,816 
New Zealand (1908-9) .. .. 29,217 
Queensland (1908-9 .. 255334 
Tasmania (1908-9) 25,146 
British Columbia (1905) .. 22,000 
West Australia (1908-9) .. 18,049 
Natal (1905) 37,590 
Ceylon.. 1,016,138 
Jamaica 63,029 
Total acieage.. 6,302,917 


CANADA. 


Canada, in 1901, the last year for which 
reliable statistics are obtainable, produced :— 


Apples sares wedissa 18,626,186 bushels. 
i Peaches 545,415 9 
Pears ine en senses eG 531,837 sg, 
PMS suscieteeceake 5575875 as 
CHEMIES: eva cee cians 336,751 sy, 
Other fruits ......... 70,396 ss, 
Grapes psss perony roaa 24,302,634 lbs. 
Small fruits .......... 21,707,790 quarts. 


Since that year the acreage under fruit has 
‘been much extended, and the production con- 
siderably increased. 

Although in the fruit-growing provinces of 
Canada all hardy fruits, such as plums, apricots, 
cherries, and strawberries are largely grown 
and justly esteemed, yet it must be conceded 
that it is as an apple-producing country that 
the Dominion is best known. When it is re- 
collected that apple trees were introduced there 
prior to 1663, and that the modern orchards 
of the Annapolis and Cornwallis valleys were 
founded at the latter part of the eighteenth 
century, it is not surprising that the produc- 
tion at the present time has reached such 
enormous proportions and the export trade 
attained such importance. Ontario alone has 
an annual average value of the industry of 
over seven and a half million dollars. Nova 
Scotia’s output of apples alone reaches half 
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a million barrels. British Columbia, which 
ten years ago did not produce sufficient for 
its own needs, is now exporting, and has an 
average value in fruit produced exceeding one 
million dollars. I regret that it is not possible 
to furnish full and uniform statistics as to 
the export of fruit, but the figures and 
returns of the output for 1g01 (the latest 
available), viz., 20,668,460 bushels and 
24,332,634 lbs., are eloquent of what has been 
and is being accomplished in Canada. The 
nearness of the English market and the fact 
that the voyage being very temperate and 
short obviates the necessity for the fruit to be 
placed in cool stores on board, is a great asset 
to the grower and shipper, enabling him to 
pack and ship more cheaply than his coz- 
frères of Australia and South Africa. Apart 
from the importance of this large export trade 
to Canada, the fact that apples can be de- 
livered here so cheaply is a great boon to the 
poorer classes, which are unable to purchase 
fruit at luxurious prices. 


SOUTH AFRICA. 


No figures are obtainable as to the total 
production of fruits in South Africa, but grapes 
are the principal fruit grown, the vineyards 
being nearly 50 per cent. ofthe total area under 
fruit cultivation. Fruit culture in South Africa 
is practically in its infancy, and every effort is 
being made by the different Governments to 
foster an industry which is yearly becoming 
more important and remunerative. Already 
we are familiar with peaches, plums, and pines 
from. that part of the world. The Governments 
of the Cape of Good Hope and Natal have 
adopted an active policy of encouraging the 
growers to produce for the English market. 
This will undoubtedly tend to increased areas 
under fruit culture, and the produce can be 
delivered here at a time when fresh fruit is 
scarce and prices tempting. At the same 
time, the local demand in the large mining 
centres must be great, and the supply of fresh 
fruit to those places should, for a long time, 
ensure the South African fruit grower from the 
bugbear of over-production. I am not, how- 
ever, losing sight of the fact that carriage to 
such centres may be at once difficult and 
costly. Viticulture is practically confined to 
the Western Province of the Cape of Good 
Hope. About 50 per cent. of the orchard 
area of that Colony is under vines. Experi- 
ments are still being conducted with a view to 
ascertaining the best and most economical 
method of shipping grapes, and the best kinds 
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to send, nevertheless the import of grapes to 
this country last year reached the satisfactory 
total of 32,323 boxes. Apples are not grown 
to any extent, but it has been proved at the 
Hey River Valley fruit-growing district that 
they can be cultivated and brought to a high 
state of excellence. It is simply a question 
of locality. Peaches, pears, plums and apricots, 
and many other temperate fruits, grow in the 
west of Cape Colony, certain parts of the 
Karoo midlands, and in the higher altitudes 
of Natal. Citrus fruits such as oranges, 
lemons, grape fruit, naartjes, &c., are grown 
in profusion, and of excellent quality, in every 
province of the new Dominion and Rhodesia. 
Pines are grown in the eastern parts of Cape 
Colony and also in Natal. In the last-named 
province, bananas, custard-apples, pawpaw, 
and many other tropical fruits are produced. 
The only drawback in South Africa known to 
me is the fact that the timber for fruit boxes 
has to be imported. 


INDIA. 


Although it is not possible to obtain detailed 
figures as to the production of fruit in India, 
some remarkable statistics are furnished as to 
the acreage under orchards and garden crops 
in the various provinces. Eastern Bengal and 
Assam head the list with over a million acres ; 
then Madras, with close on a million. Bengal 
has three-quarters of a million, the United 
Provinces nearly half a million, and Burma 
four hundred thousand; these Provinces be- 
tween them account for 3,582,148 out of 
4,020,136 acres, the total acreage under such 
crops in India. 

The figures for India are perhaps some- 
what misleading, including as they do the acre- 
age under garden crops, of which detailed 
statistics are not available. Garden crops in- 
clude vegetables, &c., produced by natives not 
only for their own use but for market purposes, 
The large number of Europeans whoare resident 
in India, both for military and civil purposes, 
has fostered an industry in European vegetables 
which could hardly have existed and certainly 
could not have flourished before the advent of 
the British race. The excellence of the Eng- 
lish vegetable now obtainable in large quanti- 
ties says much for the efficiency of the native 
gardeners, and such products as the potato, 
turnip, radish and even the homely cabbage 
are readily obtainable for the table. The 
market gardens and those supplying the native 
want in this direction would probably account 
for a large portion of the area under fruit and 
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garden crops. India, with its-varied heights, - 
soils, and climates, is able to produce almost- 
any fruit grown in other parts of the world. In 
the hills are to be found such temperate fruits - 
as the apple, pear, apricot, peaches, Wc.,. 
which are grown extensively, and the trade in 
these kinds from Kashmir and elsewhere is a - 
large and important one. In warmer districts 
almonds, limes, oranges and lemons are widely - 
cultivated, and tropical varieties such as the - 
guava, pomegranate, banana, pine apple, . 
coconut, &c., flourish in the plains and South : 
India. If it were possible to obtain figures on: 
the subject it would probably be found that the - 
mango is the most widely cultivated fruit. At 
certain times in the year it forms the staple - 
food for millions of natives, and its wide use 
for many such purposes as chutneys, curries, 
preserves, &c., must mean the consumption of 
enormous quantities. The mango plays, and’ 
has played, for many centuries, an important: 
part in the dietetic history of India, so much 
so, that it is involved in the ancient mythology 
of the country. 


CEYLON. 


In 1908 Ceylon had 100,765 acres in fruit 
gardens, but no figures are yet available as to- 
the quantity produced. Probably a large per- 
centage of the produce would be raised for the- 
personal use of the natives. The coconut 
palm is largely cultivated, 915,373 aeres being 
under it. The importance of this branch of 
the fruit industry can be gauged by the fact 
that in 1907 the value of the export of coco-- 
nut palm products was £1,738,523. 


JAMAICA. 


Fruit forms now one of the principal items: 
of export in this island. The export of oranges 
in 1907-8 was valued at £77,105, and that of 
bananas at £1,038,721. The same year the 
area under banana cultivation was 62,164 
acres. There can be no more striking example 
of the value of a Government subsidy wisely 
conferred than the case of Jamaica. A few 
years ago the country was in a most deplorable. 
state of depression, but the subsidy of £40,000. 
a year granted jointly by the Imperial and: 
Jamaica Governments enabled the . Imperiall 
Direct West India mail service to maintain a 
fortnightly steam communication with this 
country, undertaking to bring here 20,000: 
bunches of bananas by each steamer. The 
wisdom of this policy is amply proved by the 
enormous expansion of the industry, the export 
value being now, as I have shown, over a million 
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Sterling. The benefits to the inhabitants of 
these islands, too, must not be overlooked. A 
nourishing article of diet is placed on the 
market in such quantities that prices enable 
the poorer classes to be consumers. 

Fruit growing in the other West Indian 
Islands is but little carried on, and figures re- 
garding the industry are not obtainable. That 
some fruit is grown there goes without saying, 
but, with the exception of Montserrat, where 
there are about 1,000 acres under limes, it would 
appear that the industry is not on a commercial 
basis. 


Fiji. 

The published statistics of Fiji are very 
meagre; the acreage under fruit, and the pro- 
duction are not ascertainable. There, however, 
appears to be an export trade which, in 1907, 
was valued at £97,678, consisting mostly of 
citrus fruits. 


NEW ZEALAND. 


New Zealand is not, comparatively speak- 
ing, a country where orcharding has attained 
large dimensions, and does not produce suff- 
cient for the needs of her own population. It 
is a country of many climates, and hardy 
fruits grow abundantly in certain places. In 
the North Island citrus fruits, such as the 
orange, lemon, &c., grow well, and the in- 
dustry is capable of much extension. 


AUSTRALIA. 


Victorza, during the year 1908, produced 
2,509,965 bushels of large fruits, 24,489 bushels 
of small fruits, 561,679 bushels of grapes, and 
121,000 lbs. of nuts; also 1,437,106 gallons of 
wine, of a total value of £655,474. The 
principal crop was 1,241,826 bushels of apples. 

New South Wales.—This State in 1907-8, 
produced 3,879 tons of grapes and dried fruit, 
12,957,216 dozen of citrus fruits, 778,500 
gallons of wine, and 28,887 gallons of brandy, 
of a total value of £523,910. Citrus fruits 
were the principal crep. 

South Australta.—In 1906-7 the State sold 
26,369 cwts. of grapes, and made 2,441,504 
gallons of wine, 39,404 cwts. of raisins and 
currants, produced 311,538 cases of apples, 
141,150 cases of oranges, 37,378 cases of 
lemons, and 16,164 gallons of olive oil. 

OQueensland.—In 1908 this State produced 
4,239,980 lbs. of grapes, 1,651,163 bunches of 
bananas, 598,794 dozen pine apples, 440,312 
bushels of oranges, 77,698 gallons of wine. The 
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value of the grapes and other fruits was given 
at £399,754- 

Western Australia.—¥ruit-growing in this 
State is at present in its infancy, the principal 
crop being grapes, of which 90,187 cwts. were 
produced in 1907, from which 153,755 gallons 
of wine were made. 

Tasmania.—The smallest State in the 
Commonwealth of Australia is pre-eminently 
an apple-growing country, the production of 
which was 1,070,546 bushels for the year 
1908-9. Pears are a bad second at 71,306 
bushels, and of small fruits 3,110 tons were 
produced. The export value of fruits for that 
year was well over £300,000 sterling. 

Australia is peculiar, inasmuch as, having 
large areas of fruit-growing country, it has few 
indigenous fruits. The flourishing orchards 
and plantations are the results of enterprise 
and acclimatisation. In Queensland are grown 
in abundance sub-tropical fruits, and there is a 


. considerable export trade in pines, bananas, 


&c., to the sister States. As we come further 
south, to New South Wales, Victoria and South 
Australia, we find large orchards, vineyards 
and groves of more temperate varieties, such 
as citrus and stone fruits. The harder 
varieties, viz., apples, pears, plums, peaches, 
&c., are mostly to be found in Victoria, South 
Australia and Tasmania. 
Viticulture has, during the past few years, 
attained great importance, and there are now 
over 60,000 .acres under vines, producing 


. grapes for the table, and, in 1907-8, 4,450,000 


gallons of wine. 

As examples of what capital and enterprise 
can perform, we have the irrigation colonies 
of Mildura, in Victoria (already referred to), 
and Renmark, in South Australia. The 
scientific application of water has converted 
dry wastes into orchards and vineyards, each 
a centre of considerable population, and 
annually adding largely to the prosperity of 
the community. Victoria and South Australia 
produced, in 1907-8, 13,800,000 lbs. of dried 
raisins and currants. The importance of the 
orchard industry in Australia can be gauged 
by the value of the production of fruits (other 
than grapes) for the year 1907-8, when it 
reached the satisfactory figure of over a million 
sterling. Apples are the principal fresh fruit 
exported from the Commonwealth, and the 
bulk comes from Tasmania. The export from 
that State to Europe, last year, numbered about 
360,000 cases; this coming season we hope 
to send between 500,000 and 600,000 cases. 

In the northern part of Australia where, at 
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the present moment, settlement has been 


hardly commenced, we have a large area 


suitable for all kinds of tropical agriculture. 
The Chinese gardeners have already settled 
this question, for they have grown the very 
finest pine apples. The pawpaw apple grows 
luxuriantly in all parts, and equally well 


flourish limes, oranges, the mangosteen, 
coconut, banana, passion fruit, and mul- 
berries. When this northern territory is 


developed and connected by rail with the 
settled parts of Australia, and the magnificent 
harbour at Port Darwin more generally used, 
the fruit production of Australia will attain 
dimensions which will far exceed the present 
fruit production of the whole Empire. 


UNITED KINGDOM. 
No figures are obtainable as to the produc- 
tion of fruit in this country. In 1908 there 
were under fruit cultivation 172,751 acres of 


apples, 9,604 acres pears, 11,868 acres cher- - 


ries, 15,683 acres plums, 28,815 acres straw- 
berries, 9,323 acres raspberries, 26,241 acres 
currants and gooseberries, and 60,892 acres of 
other kinds. Of this acreage of 335,177, it 
appears that 27,433 acres of small fruits were 
grown in the large fruit orchards, leaving a 
net acreage of 307,744 under fruit cultivation. 
The industry in this country is growing, and 
the year 1908 shows an increase of 2,826 acres 
over the preceding twelve months. That it is 
capable of considerable extension is borne 
out by the fact that over 4,600,000 cwt. of 
fruit, valued at over £3,750,000, were im- 
ported into the United Kingdom in 1908. 
These figures do not comprise the total 
imports of fruit, but only of those varieties 
which are actually grown here. 

The fiscal policy of this country, together 
with the fact that the railways are privately 
owned and therefore run on commercial lines, 
and, further, that cheap water carriage is avail- 
able for the transport of fruit from the countries 
competing in the open markets here, offers no 
prospect of success to the growers of certain 
classes of fruit in this country, and, therefore, 
the increase in production is not likely to be 
at all great in the class of fruit suitable for 
long transport by water. I am informed that 
at the present time apples can be placed in 
London from countries thousands of miles 
away at a lower cost than they can be brought 
by rail from the fruit- growing districts of 
England to the great consuming and dis- 
tributing centre at the heart of the Empire— 
the City of London. 
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DISCUSSION. - 


‘Sir GEORGE - BrrDwoop,: M.D., K.C.I.E., in 
opening the discussion, said he was in attendance 
there simply as an act of personal homage to the 
author as a doctor of medicine, and again to the 
Chairman as another doctor of medicine; for he him- 
self, as a doctor of mediéine, and the only one on 
the Council of the Royal Society of Arts, had felt 
bound to be present on this occasion. He had no 
title to speak on the subject of Dr. McCall’s lecture, 
as it did not appertain to his ‘‘last’’, India, but as 
he had been most courteously called upon to speak, 
there was after all one great link between the Colonies 
and India that justified him in responding to the invi- 
tation, and that was the inconsiderate way in which 


Indians and other Asiatics wishing to settle in’ such 


countries as the United States, the greatest of 
English Colonies, and Natal, and South Africa 
generally, were treated by the English and other 
Europeans already settled in them. This evil treat- 
ment of them was the more reprehensible in view of 
the benefits our Colonists had derived from the 
domicile of Indians among them ; for instance, the suc- 
cessful start Natal had made as an agricultural country 
was largely due to the Indians employed in the 
earlier years of cotton-growing there. He would . 
not, however, press the point there and then. He 
appreciated the difficulties of the position, ‘as so 
clearly, and intelligently, and impartially set forth 
by Mr. Cecil Harmsworth, M.P., in his handy 
volume, ‘‘ Pleasure and Problem in South Africa” 
[John Lane, 1908]; and he was content, for the 
time, to accept the tentative conclusions of Mr. Cecil 
Harmsworth on this burning question. The paper ot 
itself was in every way admirable, and the statistics 
supplied most informing and suggestive, and invalu- 
able for future reference. He hoped the author 
would be able to supplement them periodically, so as 
to bring them down to date every three or five years. 
He was very much surprised by the figures supplied 
for India, and oppressed by the fact they indicated ot 
the little the Indians did on their own initiative, and 
for their own profit, in exporting the superfluous 
natural products of their own country to other 
countries. The tea-plant was a native of India, but 
the “Indians allowed the Chinese to monopolise for 
centuries the foreign trade in it and left the English 
planters to organise and develop it for India. In 
the same way with ‘‘ tusser silk’’; all that the late 
Sir Thomas Wardle did, and the Government of 
India are continuing to do, to promote the use of 
“ tusser silk,” has been in vain so far as the profit of 
the people of India is concerned, the Chinese having 
snatched the greater part of it out of their hands. 
The extension, as it appeared from Dr. McCall’s 
figures, of kitchen gardens and orchards in India was 
astounding ; and was due in the first place to the pax 
Britannica that had now existed for 150 years, [from 
the battle of Plassy 1757], and to the passion of 
English people for gardening, the benefits of which 
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were being felt throughout the length and.breadth of 
India, and, indeed, the wide world over. It was a 
parallel blessing with that resulting from the system 
of forest conservation introduced into the country by 
the British Government; for had our rule over India 
` been delayed by another hundred years, the country 
would by this time have been reduced through the 
destruction ofits forests, and the consequent erosion of 
the surface soil, to the same desert condition as Balu- 
chistan, and parts of Afghanistan, and nearly the 
whole of Eastern and Southern Persia. He had 
been very much struck by the collection of realistic 
models of the fruits cultivated in the Commonwealth 
of Australia, and the South African Confederation. 
A glance at the collection showed how deeply those 
Colonies were indebted to India for their acclimatised 
fruits and vegetables; and not only our Colonies but 
the whole civilised world; the very names of most of our 
fruits, as also of our choicest vegetables, proclaiming 
this aloud, in the Indian names they still bear, as 
modified in the mouths of Persians, Arabs, Greeks, 
Romans, &c., and in our own mouths, over the whole 
civilised world, viz. : orange, lemon, jargonelle, peach, 
nectarine, jujube, pistachio, gherkin, spinach, aspara- 
gus, artichoke, pepper, ginger, mace, nard, rice, indigo, 
sugar, and, while about it, he would add the names 
of the myrtle, rose, and lilac. The mango was 
the typical fruit of India, and he’ was fairly dumb- 
foundered to see it being grown in Australia of a far 
larger size than it has ever been produced in India; 
and he had himself done a great deal as Secretary 
of the Agri- Horticultural Society of Western 
India to spread and improve the cultivation of the 
‘ Alphonse mango” of Bombay throughout India- 
The problem was to dissipate the tone, and to clear 
the pulp of all trace of fibrous tissue. He prayed he 
might be giving no offence if he presumed to express 
the pious hope that the enterprising English peoples 
of South Africa and Australasia would, in the culti- 
vation of all these glorious fruits, strenuously live up 
to the size, colour, and suggested quality of the 
models exhibited. These wonderfully life-like models 
must not come to be regarded as false ‘‘ musters”’ of 
perfection. To keep up the reputation of these 
Colonial fruits from the southern hemisphere, it is 
desirable to gather them as late as possible during 
the Autumn of Australia and South Africa, and 
to deliver them in Europe and America as early 
as possible in our northern Spring. The later in the 
year fruit ripens, the longer it will keep; and what is 
still more important to remember, the very best fruit 
if gathered unripe is worthless, and worse than worth- 
less, itis dangerous. One realises this, daily, in 
the fruit hurriedly imported into this country from 
the south of Europe, and the north of Africa. 
Gathered too early, it begins to rot before it can 
ever be ripened, and the shops, and other places 
where it may be stored, reek with the smell of the 
fermenting mass, and every medical man knows the 
mischiefs of that. No fruit suffers more from pre- 
cocious plucking than the apple, and no fruit is 
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more injurious to: human health than a half- 
fermented apple. Mr. Lloyd George was very 
unfairly accused the other day of imposing upon 
his hearers by improperly applying the term 
“offal” to such meats as sheeps-secrets, kidneys, 
sweet-breads, livers, hearts, tripe, cow-heels, ox- 
tails, and muggets, or chitterlings [haggis], brains, 


~&c. He was really, in perfectly good faith, giving 


expression to the general dislike of Englishmen, who 
have not acquired French tastes, of what down in 
Devonshire we in contempt call ‘‘innerds ” [inwards, 
of Cockaigne, and pièces de Jouissance of France]. 
English people are very particular about their 
butcher’s meat, and fruits; and as it happens that 
“offal” and “apple ” are one and the same word, 
at root, the fruit growers of Tasmania must be doubly 


careful against all risk of their apples coming to 


be known in the London market as ‘ offal.” 
He (Sir George Birdwood) was the more pressing 
on this point as, like Dr. McCall, he was very de- 
sirous to have fruit taking a larger part in the daily diet 
of English people, particularly of the young and the 
very old [after 65] than at present ; and there was no 
hope of this—for it means the ensuring of a supply 
of fresh fruit all the year round—without a steady 
and ever-increasing importation of juicy, not creamy, 
fruits from abroad. With cereals, and milk and its 
preparations, fruit made the best of all diets, and the 
most frugal; and it is another, and a happier coinci- 
dence, that “ frugal”’ and ‘fruit’ are also one and 
the same word ! 


Major T. B. ROBINSON (Agent-General for 
Queensland), after expressing his thanks to the author 
for his admirable paper, said he had been prompted 
by the knowledge that the paper was to be read to 
look at a Queensland paper which arrived by the last 
mail, and he there found the following paragraph 
which astonished him : ‘‘ A return has been presented 
to the Under-Secretary for Agriculture showing that 
during December the exports from Brisbane included 
14,419 cases of pines, 1,830 cases of passion fruit, 355 
cases of bananas, 460 cases of grapes, 855 crates of 
melons, 648 cases of tomatoes, 1,413 crates of cucum- 
bers, and 684 boxes of pumpkins, making a total of 
20,644 packages.” Those figures dealt with the 
fruits which, because of its geographical position, 
Queensland was able to ripen a little earlier than the 
neighbouring colonies of New South Wales, Vic- 
toria, and probably South Australia. He confessed 
it was an astonishment to him to see that in one 
month that amount of fruit was transported from one 
of the Australian colonies to the neighbouring 
Australian colonies and some portion to New 
Zealand and Tasmania, because it represented only 
a portion of the fruit traffic along the Australian 
coast. It was impossible to consider the subject 
of fruit available within the British Empire apart 
from cold storage, when one remembered how in 
the present day it was usual to, feed the people 
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of the United Kingdom largely by means of 
meat and fruit grown in other parts of the world 
and brought to England by means of refrigerating 
steamers. It might be within the memory of some 
of those present that not many years ago unsuccessful 
attempts were made to transport meat from Australia 
to England. After several failures, a system was 
devised by a gentleman, who was still living and in 
the prime of life, by means of which the air was 
cooled and enclosed within chambers in the holds of 
the vessels; and a cargo of about 30 or 40 tons of 
meat was, aS an experiment, brought from Australia 
to Great Britain. He remembered that the first cargo 
arrived at the East India Docks simultaneously with 
Cleopatra’s Needle, which now stood upon the 
Embankment. Since then many improvements had 
been made in the system, and, instead of having a 
very low temperature which had to be maintained in 
those days in the vessel’s hold, a better control of the 
temperature had now been obtained, so that at any 
rate Tasmanian apples, which in those days it would 
have been an impossibility to transport to England, 
were now sent here in enormous quantities. He was 
interested in vessels fitted with refrigerating appli- 
ances, and saw about twelve months ago a cargo of 
130,000 cases of Tasmanian apples discharged from 
one ship’s hold; and, counting the number of apples 
in the cases, he was astonished to find in that one 
vessel there were sufficient apples delivered into the 
Port of London to allow a distribution of four or five 
apples to every man, woman, and child in London. 
Unless one’s mind was brought sufficiently closely 
into contact with the subject, one had no idea of the 
amount of traffic in meat and fruit that was now go- 
ing on between the Colonies and the Mother Country. 
Owing to cold storage, an immense trade had now 
sprung up, and it was quite a common thing for a 
vessel to arrive at the docks with no less than 3,000 
tons of frozen meat from Australiaor New Zealand, 
and such vessels were coming in day after day, and 
week after week, the whole year through. As such 
success had been accomplished in the case of meat by 
means of refrigeration, he looked forward to the day 
when the delicious fruits, of which the author had ex- 
hibited models, such as custard apples, mangoes and 
mangosteens, would be imported into England with 
the same success that now attended the transport of 
Tasmanian apples. A greater variety of fruit would 
thus be available for the table, and he was sure the 
community at large would benefit by it. The models 
which the author had shown were taken from actual 
fruits grown in Queensland, and were simply speci- 
mens of the produce which the Australian Colonies 
were able to produce. ‘The people of Great Britain 
had no conception of the wealth and productiveness 
which were waiting for them and their descendants in 
the Colonies, and there was no reason why, as the 
means of transport became more perfect, a similar 
variety of Australian fruits to the models shown on 
the table should not be available for consumption in 
London. 
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Mr. WILLIAM COLDSTREAM said that the subject 
of fruit in India was one to which during his lony 
service there he devoted considerable attention. He 
had always been impressed by the great facilities 
which existed for fruit-growing, and the excellence 
of the varieties of fruit which could be produced in 
our great Indian Dependency. He noticed from the 
statistics given that the area under fruit and vegetable 
gardens in India was no less than twelve times as 
much as it was in Canada or any other of the 
Colonies mentioned. Although India was very far 
removed from England, both by distance and with 
respect to climate, he thought that great oversea 
possession might be looked upon as a source from 
which much fruit might be imported to this country 
as the methods of importation were improved. The 
people of the villages and the rural tracts in India 
often used wild fruits largely. In the Muzaffargarh 
district (S.W. Punjab) the Pilu (Salvadora Oleoides) : 
the farinaceous pod of the Jhand (Prosopis Spicigera) : 
the Caper (Capparis Aphylla): and the Date (Phenix 
Sylvestris) are all used. The failure of the Pilu crop 
is, or used to be, regarded almost as a calamity. The 
Mango grew with very little culture. In the district 
of Hoshiarpur, where he served for six or eight years, 
the failure of the mango crop was calculated to mean 
a loss of one lac of rupees to the villagers. A few 
mangoes had been introduced into London from 
India, but up to the present they were not availabie 
at commercial prices. He was quite sure if the 
mango was once introduced at commercial rates it 
would catch on. The growing of fruit had received 
a great impetus in the North of India, and in 
a number of districts the finer varieties of fruit 
were now cultivated with great success. A larje 
supply of fresh fruit was obtained at the hui 
station of Simla from the interior districts of the 
Himalayas, where British settlers had succeeded 
in raising very good orchards of apples, pears, 
peaches, and apricots, the last being an indigenous 
fruit. The Government took a great deal of pains 
to introduce fruit culture into the Himalayan districts, 
and it was spreading. Some years ago, when he was 
in the Simla district, it was part of his duty to 
endeavour to extend fruit culture, and he obtained 
grafts and seeds of different kinds, and distributed 
them among the Chiefs of that very interesting 
and beautiful region. Grafts of apples, pears, and 
apricots were imported from America as well as from 
England, and he arrived at the general conclusion 
that American grafts were more successful in the 
Himalayas than British grafts were. The native 
gardener or peasant did not know anything about 
grafting, or how to produce good fruit. He (the 
speaker) imported large quantities of peach seeds 
or stones from Massachusetts, and distributed them 
among the gardens in the Himalayan districts, 
and from those stones fruit trees grew which pro- 
duced most excellent peaches without any grafting at 
all, a most interesting fact to fruit-growers. He 
also found that varieties of blackberries (Rubus) which 
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were cultivated with such great success in the United 
States under the names of dewberries, wineberries, 
_ &c., flourished remarkably well in the Himalayas. 


Mr. F. W. J. MOORE said that Australia had played 
a very important part in the fruit trade of the world, 
and had solved the difficulties for all countries of 
carrying fruit through the torrid climate of the tropics 
and the equator, and landing it 13,000 miles away in 
perfect condition. Tasmania was the first country to 
do that, and he naturally felt proud of the fact because 
it was his native country. Since then, what had been 
perhaps a greater triumph, had been achieved in the 
conveyance of fruits such as bananas from Jamaica to 
England. Sir George Birdwood had made some 
remarks about Tasmanian apples, with which, of 
course, he could not agree. Sir George could have 
seen very little of Tasmanian apples to have come to 
such a conclusion. If Sir George Birdwood had 
seen some of the apples which comprised part of the 
notable cargo of the Durkam, he would have found 
that the perfect bloom which was on the apples when 
they were picked in the orchard still remained, and 
everything was in really first-class condition. He was 
absolutely certain that Sir George could not have 
found better apples, and had never seen better 
apples, anywhere in the world. Owing to paucity 
of supplies, and stimulated by fruit salesmen in 
this country, a few shipments had been made of 
immature fruit, and perhaps it was some of that 
fruit which Sir George Birdwood saw. It had to 
be remembered, however, that it was a commercial 
proposition pure and simple. Fruit growers were 
compelled to pay very high rates of freight, 
because the fruit had to be carried in cold 
storage, and the shipping companies had to 
provide the cold storage for the homeward voyage 
only. The refrigerating machinery and insulating 
the holds of the steamers cost a large amount 
of money, and that, of course, restricted the amount 
of space which was at the disposal of the shipping 
companies on the outward voyage; consequently the 
whole of the expense had to be borne by whatever 
was carried homeward. Remarkable triumphs, how- 
ever, had been achieved, and he thought the day was 
not far distant when the most delicate fruits that 
were grown anywhere in the whole world would be 
carried to this country, and elsewhere, by steamer 
without losing their natural lusciousness or flavour. 
The production of fruit was not very difficult any- 
where, particularly within the confines of the Empire; a 
much greater difficulty was its distribution, and the diff- 
culty of not only obtaining a sufficiently payable price 
for the producer, but of getting the fruit to the steamer 
at a price which would enable him to make the most 
of it. There were hundreds of thousands of people in 
England who scarcely eat any fruit at all. After 
visiting a great many fruit countries in various parts of 
the world, he could not say that he thought Great 
Britain was a fruit-eating country. While an enor- 
mous quantity of fruit was consumed in this country, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


483 


it was not an article of such general consumption as 
it should be. In the United States, almost every 
meal was begun with fruit, by old and young alike. 
He was certain there was no better diet, and the 
only question to be solved was to get the fruit in a 
fresh condition at a reasonable price. 


Sir GEORGE BIRDWOOD said his remarks regarding 
Tasmanian apples were made in a spirit of sym- 
pathetic anxiety and warning. They must remember 
that these apples were sent to a people who them- 
selves cultivated apples, and were critical judges of 
apples; and that these far-away grown and packed 
and long sea-voyaged Tasmanian apples have to 
compete here with apples hanging red and green, and 
golden and red, on well laden branches within reach 
of our hands; and some of those present would recall 
Ovid’s pathetic complaint in the “ Pontic Epistles: ”’ 
—‘*‘ An apple plucked from the bough is far more 
delightful than taken [stale] off the most artistically 
enchased [silvern or golden] dish.”’ 

“ Et magis adducto pomum decerpere ramo, 
Quam de czlata sumere lance juvat.” 
That was all he meant to enforce; and this quotation 
should ever be in the mind of our Colonial fruit 
growers and over-seas fruiterers. 


Mr. R. A. LEsLIE Moore said the author had 
stated there were about six million acres under fruit 
cultivation in the Empire, four million of which 
belonged to India; but wisely added tbat among 
those four millions acres was included the area of 
vegetable gardens. On further inquiry it would be 
found, he thought, that the area of vegetables far 
exceeded that of fruit. If one travelled through India 
it would be found that an immense amount of onions, 
chillies, and brinjals were grown, the gardens being 
surrounded with a fringe of fruit trees. That fact 
greatly reduced the importance of India as a fruit- 
growing country in the Empire. Sir George Bird- 
wood had taken great credit to the British, not for 
absolutely introducing, but greatly extending and 
improving the growth of vegetables in India. In the 
neighbourhood of large cities like Bombay, Calcutta, 
and Madras, and in the neighbourhood of great can- 
tonments, there were a large number of European 
vegetables grown for the European population, espe- 
cially the troops, but outside the area of influence of 
the cities and cantonments the vegetables grown were 
Indian only, and he ventured to say they were grown 
long before the English settled in the country. The 
Indians grew them for their own consumption, and 
also to maintain the export trade of onions with China. 
He thought he was right in saying there was a large 
amount of very good wine produced both in Australia 
and the Cape, and he believed the wine trade between 
the Colonies and England would be greatly increased 
by a very small change in the fiscal system of this 
country, which would not impose any extra taxa- 
tion on the people. If the duties on wines were 
kept the same for Germany, France, Spain, and 
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Portugal, and were slightly reduced for the Cape and 
~ Australia, a suggestion which he believed was made 
at the last Imperial Conference by the Colonial 
Premiers, and which he hoped would be again made 


at the next Conference, it would be of great benefit © 


to the Empire by increasing the trade between the 
sister nations. 


Sir GEORGE BIRDWOOD [in reply to Mr. Moore] 
said, he had not for a moment meant that the people 
of India had not gardens of their own; their whole 
country was a garden, and Southern India, ‘‘ the 
world’s green end,” and its Dravidian peoples, ‘“ the 
blameless Ethiops’’ of Homer, with their peppers, 
and spices, and other vegetable, condiments, and their 
deep-toned dyes, and medicinal drugs, had been the 
mainspring of the overland trade between the East 
and West from a dateless antiquity. But India had 
suffered from continuous ravages by ruthless invaders 
from out of the North-West, from the ninth century 
down to the pacification and consolidation of the 
country under the British Raj 150 years ago; and 
since then the private orchards, and kitchen and 
flower gardens of India had been ever more and 
more widely cultivated, and many additions made 
to them by ourselves. The Roman legionaries 
introduced kitchen gardens into Britain, and the 
Anglo - Saxons laid them waste; the Roman 


Christian missionaries revived these gardens, and’ 


once again they were devastated by the ‘Wars of the 
Roses,’’ and lay waste to the time of the Tudors; 
from which dynasty date the ever-growing glories of 
our English flower gardens, and, down to about sixty 
years ago, of our orchards. It was just this sort 
of thing that went on, and off, and on again, in India 
until the advent of the English, who, wherever they 
settle, spread the Garden of Eden around and about 
themselves. We are great gardeners, English and 
Scotch—not so markedly Welsh and Irish—and of 
divine endowment, ‘el Eterno Ortolano’’ being one 
of Dante’s finest attributions to the Almighty. 


The CHAIRMAN, in proposing a hearty vote of 
thanks to the author for his interesting and valuable 
paper, said he was sure the Society thanked Dr. 
McCall for placing before them so concisely and in 
such an admirable form the enormous mass of infor- 
mation, particularly the statistics, which he believed 
would be most valuable to all those interested in the 
subject. He was not a fruit grower but he was a 
great fruit eater. He quite agreed with the remark 
that had been made that the English people as a 
nation did not eat nearly enough fruit. If they ate 
more it would be a great deal better for them. That 
might have been due in the past to the fact that the 
English orchards had been neglected and the fruit 
had not been carefully grown, packed and sent to 
market; but he thought English people had a natural 
taste for fruit, and now that the Colonies sent such 
delicious fruit to England the time would arrive when 
fruit would come into much more general use as an 
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article of diet. In justice to the Colonial apples he 
wished to say that he had eaten many of them. 
Whether they came from Tasmania or not he did not 
know, but he could honestly say he did not think he 
had ever tasted a bad one. Perhaps Sir George 
Birdwood’s experience had been limited to a par- 
ticular kind of apple. 


Mr. CARMICHAEL THOMAS, in seconding the re- 
solution of thanks, said he wished the author had 
given some information with regard to the grading 
and packing of fruit, which. played a very important 
part in fruit growing for profit. He recently pur- 
chased a box of what, he was told, were Tasmanian 
apples, and the packing was a model of what good 
packing should be. He thought Sir George Bird- 
wood had been very unfortunate in his choice of 
Tasmanian fruit, and it occurred to him to suggest 
that Sir George might have been trying to eat some 
of the models which had been exhibited, and had, 
therefore, been disappointed with the result! It was 
not the practice at the Colonial Section to propose a 
vote of thanks to the Chairman, but he was sure all 
present would agree with him when he said they had 
a most appropriate Chairman in the Master of the 
Fruiterers’ Company, and thanked him very much for 
presiding over the meeting. 


The resolution of thanks was then put, and carried 
unanimously. 


Dr. McCALL, in reply, sincerely thanked the 
audience for the kind manner in which his paper had 
been received. In reply to Mr. Carmichael Thomas, 
he wished to say that that gentleman could not have 
bought Tasmanian apples only a week ago, because it 
would be another six weeks before Tasmanian apples 
came in the market. It was the common dodge 
of untrustworthy tradespeople to call apples 
which had been grown in other parts of the world, 
Tasmanian apples, simply because they could sell 
them better, Tasmanian apples having such a good 
name. With regard to the way in which the Indian 
natives were treated, he wished to say, in reply 
to Sir George Birdwood, that his remarks did - 
not apply so far as Australia was concerned. 
All the Australians asked the Indians to do was 
to remain in their own country. Whether that was. 
treating the natives badly or not he could not say, 
but he contended that by limiting the Indian native 
to his own country the Australians were doing the 
best for British people who might come to live in 
Australia. It would be impossible to maintain the 
standard of living and every other standard in 
Australia, if competition existed between Indians and 
white people. 


Sir GEORGE BIRDWOOD inquired what the author 
would have done had the aborigines told the early 
British settlers in - Australasia to do the same, and 
stick to the United Kingdom ! 
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© Dr. McCALt believed some of the aborigines did 
Say So, and were quite sorry afterwards that they made 
the remark! He would be delighted when the pre- 
ferential trade policy mentioned by Mr. Leslie Moore 
came into existence. He was quite sure that if it did 
do so, the wine production of Australia and South 
Africa would go up by leaps and bounds, and the 
people of this country would get a sound wine to 
drink at a moderate price. The modest request had 
been made that he should keep the fruit statistics up 
to date by giving a supplementary paper every three 
or five years. If he were a politician he would 
immediately give the promise to do so, but not 
being a politician, he wished to say that in five 
years’ time he was not likely to be in London, 
and, therefore, would not be able to fulfil such 
a promise even if he gave it. He, therefore, 
suggested that the Society should take whatever 
steps were necessary to impress upon the different 
Governments to keep their statistics in a uniform 
way, so that they could be obtained quite easily at a 
few hours’ notice at any of the offices representing 
the different countries in London. Under the systems 
at present adopted statistics in acres were obtained 
from one, quarts from another, and value from 
another. If uniform statistics could be obtained, 
great service would be rendered not only to the fruit- 
growing world, but also with regard to the statistics 
of other productions. 


a ee re 


THE FOUNDATIONS OF STAINED GLASS 
WORK. 

In accordance with the announcement contained in 
the last number of Yournal, Mr. Noel Heaton writes 
as follows in reply to the discussion on his paper, 
‘¢ The Foundations of Stained Glass Work ” :— 


I have indicated in the paper my views as to the 


cause of the exceptional pitting of the York glass, | 


referred to by Mr. Whall, although I could not 
discuss this and other scientific questions raised by 
the analysis of this specimen—such a discussion 
would be of more interest to an audience of chemists 
than art-workers. I might mention, however, in 
reply to the question raised by Sir Henry Trueman 
Wood, that the presence of lead in this glass is 
quite exceptional; to the best of my belief it is the 
first recorded instance of lead being present in 
medizval glass. It is probable that its presence is 
accidental rather than intentional, and possibly it 
was due to the utilisation of cullet in making 
the glass; a small quantity of lead might 
easily find its way into this by accident. It 
will be noticed that the modern glass generally 
contains a similar proportion of lead which is 
not intentionally added. It is certain, however, 
that this lead was actually present as a. consti- 
tuent of the glass and was not derived from any 
adventitious matter on the surface. Before the 
analysis was commenced I spent a considerable time 
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preparing the fragments and removing every trace of 
surface corrosion, &c., which might possibly vitiate 
the result. Mr. Hancock mentioned the fact that the 
glass was hydrated, and it is of interest to note that 
this takes place to such an extent with medizeval glass 
that the constitution is entirely changed: the whole: 
of the bases can be removed by digestion in weak 
hydrochloric acid, leaving a skeleton of pure silica in: 
the shape of the original glass. I quite agree with 
Mr. Hulme that a series of complete and accurate 
analyses covering the different periods would clear up 
a good many points and be of great utility. But 
such an undertaking is quite beyond my resources: 
a complete analysis of this sort involves an 
amount of labour that only a chemist can 
appreciate. The presence of soda in the York 
glass is unusual, but it is certainly there, and 
we must revise our ideas to accord with it. 
As regards stain, I certainly am of the opinion that 
the staining power of the glass could be improved. I 
do not suggest that this could be done without much 
trouble, but such experiments as I have been able to 
conduct on the subject lead me to think that glass- 
makers have it in their power to produce glass which 
will give a good stain, and not metal, without sacri- 
ficing durability. It is a matter of organised scientific 
investigation, such as has been carried out in other 
branches of glass-emaking. The staining is caused by 
the glass dissolving a certain amount on heating to 
form a compound which is colourless, and which 


decomposes on further heating with the re- 
sultant precipitation of metallic silver in the 
substance of the glass. This silver is in a 


state of extremely fine division in the form of minute 
spherical particles, too small to be seen under 
the most powerful microscope, but large enough to 
reflect all light of a shorter wave-length than yellow. 
Either metallic silver or any of its salts may be 
employed as the source of silver for producing 
the stain. I have often seen it stated that the parti- 
cular compound of silver used influences the result, 
but in my experience this is not the case. Silver leaf 
Was sometimes used in medizeval times, but from the 
seventeenth century onwards, we have various records 
giving instructions for making the sulphide of silver 
and antimony in the manner described by Mr. Booer. 
I cannot agree with Mr. Booer, however, that this is 
the best method of preparing stain. To my thinking, 
the use of chloride of silver (prepared by dissolving 
silver in nitric acid, and precitating with common 
salt) is much to be preferred, as this chloride can 
readily be obtained in an extremely fine state of divi- 
sion, so that it can be evenly distributed over the 
surface of the glass, which is the great thing to attain. 
It is only necessary to spread this powder over the 
surface of the glass, and fire it, to produce the stain ;. 
but as the glass can only combine with a very limited 
amount, itis usual to dilute it with an inert material, 
such as yellow lake, so as to avoid waste. As Mr. 
Hutchinson has stated, there is no authentic instance 
on record of the use of stain earlier than the middle 
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of the fourteenth century, and I think Mr. Booer 


must be mistaken as to the date of the specimen he . 


produced: the design and the character of the glass 
both indicate fourteenth century. I am afraid I must 
disagree with him also as to the use of gold ruby in 
early times. I do not know if the story of the dis- 
appointment of the iconoclasts who. broke up the 
windows of Notre Dame in search of gold is anything 
more than a tale, but I think it is established that the 
medizval ruby was almost invariably prepared from 
copper. 

I agree with Mr. Booer that regulation of tempera- 
ture is of the utmost importance in a gas kiln, but I 
would point out that a pyrometer only indicates, but 
does not control, the temperature. It is of the greatest 
utility to the kiln builder as a guide to canstruction, 
but I have found that an accurate and sensitive 
pressure gauge is of more service to the kilnman. 
Pyrometers, by the way, have been in use in the 
metallurgical and other industries for many years, 
and there is no necessity to go to America for them. 

I certainly think the Chairman was right in sug- 
gesting the reversal of my statement with reference 
to the enamel—durability is undoubtedly the first 
consideration; unfortunately, his suggestion as to 
making glass and enamel of the same composition is 
not practicable. 

There are, as stated by the Chairman, many other 
matters I might have touched upon had time per- 
mitted, but it was necessary to concentrate my 
remarks upon the three principal points. This paper 
was intended, in fact, to point out how the knowledge 
of medizeval practice gleaned in my previous paper of 
1907 might be turned to account in modern work, for 
it seems to me that such application is the chief value 
of antiquarian research. 

I think the other points raised in the discussion 
have been dealt with either in such portion of the 
paper as were omitted in reading or in the previous 
paper referred to. But ifI may add one word by way 
of conclusion, I should like to express my apprecia- 
tion of the very kind reception accorded to the paper, 
and my gratitude to those who have enhanced its 
value by contributing to the discussion. 


THE PRODUCTION OF RADIUM IN 
AUSTRIA. 


Thirteen grammes of radium chloride have been 
produced at the Imperial Austrian radium factory at 
St. Joachimsthal. Pure metallic radium is never seen, 
it is always in combination. The bromide or chloride 
is extracted from pitchblende by repeated reductions. 
This latter mineral is taken from a worked-out silver 
mine near Joachimsthal, a village in the Erzgebirge, 
about twelve miles north-west of Carlsbad. Before 
the Thirty Years’ War the mine was worked by 
various owners, but was abandoned when the vein of 
silver became exhausted. The property came into 
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possession of the Austrian Government, and the 
pitchblende has been mined during the last fifty years 
for the uranium, which is its principal mass, or about 
fifty to ninety per cent. of the whole. This is used 
in the manufacture of decorated glass and porcelain. 
Its yellow oxides are employed by glass manufacturers 
to give a delicate greenish yellow tint to glass, and 
the black oxides are used as a pigment in porcelain 
painting. According to the American Consul at 
Carlsbad, about one hundred men are at present en- 
gaged in mining the pitchblende, which is found in 
small seams. They work in the mines eight hours a 
day, and the rest of the time they cultivate small 
farms in the neighbourhood. As the mine and 
radium factory have never paid the Government any 
dividends, they are worked largely for experimental 
purposes, and partially to give employment to those 
extremely poor people. The annual output of the 
mine is about four hundred hundred-weight of pitch- 
blende, equal to nearly one hundred hundred-weight 
of uranium ore. It requires, approximately, ten tons 
of pitchblende to yield one gramme of radium bro- 
mide, which is contained in the residue after the 
uranium is extracted. In the process about I1,c0o 
pounds of chemicals and 110,000 pounds of water 
are employed. In order to obtain the radium 
bromide, more than a thousand crystallizations and 
reductions have been made at the factory. These 
require from a few hours to several days each, grow- 
ing more difficult the nearer the approach to the 
radium chloride. The thirteen grammes of radium 
chloride have been sent to Vienna, where ex- 
haustive experiments are being made to determine 
their practical value. Plans have been made for a large 
bathing establishment at St. Joachimsthal, where 
baths may be taken in the radio-active water from the 
mine. A small bath-house is now open. The mayor 
of the city recently expressed a wish that foreign 
capital might be interested in the construction of a 
large hotel for persons who may come for the cure. 
As regards the water taken from the mine, this is 
decidedly stronger than the Gastein waters or the 
Bohemian hotsprings. There are several galleries in 
the mine and water from one has a different intensity 
from any of the others. Dr. J. Knett, the expert 
mineralogist of the Austrian Government for the 
Carlsbad district, has discovered radium in the 
crystals found in the Carlsbad thermal springs, 
especially at Muhlbrunn, and also in a greenish 
quartz at Marienbad. He believes the baryta crystals 
are the natural deposits of large quantities of water 
containing minimum traces of baryta. Dr. Knett 
has taken photographs by means of the rays from the 
crystals, including one of a copper coin enclosed in a 
pocketbook. A small mass of the crystals was placed 
over the pocketbook which was placed on a photo- 
graphic plate in a dark room. A very clear picture 
resulted. It is claimed by some specialists that the 
curative properties of the Bohemian thermal springs 
are due in a measure to the radio-activity of the 
water. 
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BIRTHS, AND INFANTILE MORTALITY. 


The 71st annual report of the Registrar of Births, 
Deaths and Marriages as usual, gives considerable 
attention to the question of infantile mortality. 
‘Of the 520,456 deaths registered in the year 
1908 in England and Wales 113,254 were those 
of infants under one year of age, corresponding to 
a rate of 120 per thousand births. Although this 
rate was two per thousand above that recorded 
in 1907, it was 22 below the average rate in the ten 
years 1898-1907. The records of a long series of 
vears show that the rates of mortality are subject 
to wide fluctuations, and that these fluctuations are 
most marked in the third quarter of the year, when 
epidemic diarrhcea among infants becomes most preva- 
lent. An excessive rise in the rate of infant mortality 
in the third quarter corresponds with high summer 
temperature, especially if accompanied by deficient 
‘rainfall. Of the total mortality under one year of 
age about one-third takes place in the first month of 
life, and of the deaths at this early period about 
three-fourths are due to a group of conditions— 
—premature birth, congenital defects, atrophy, de- 
bility, and inanition—which may be described under 
the heading “immaturity.” The total of deaths from 
this cause has shown no appreciable change during 
the past 20 years. While there are many urban and 
rural areas in England and Wales where the loss of 
‘infants under one year of age does not exceed 
from 8 per cent. to 10 per cent. of the total births, 
‘there are, on the other hand, many manufacturing 
-and mining centres where the wastage of child-life is 
very much higher, the loss in such areas in the first 
year of life amounting to from 15 per cent. to 50 per 
cent. of the total births. The loss of infant life must 
‘be considered in conjunction with the diminishing 
birth-rate. Areas where the birth-rate is low and 
the rate of infantile mortality is excessive, not only 
produce fewer children but lose an immoderate pro- 
portion of the smaller number of children. For ex- 
ample, whilst the average birth-rate for England and 
Wales in the period 1904-8 was 27-0, in Stalybridge 
it was 23°9 only. On the other hand, whilst the 
deaths under one year of age to a thousand births in 
1908, taking the whole of England and Wales, was 
120, in Stalybridge it was no less than 218. So with 
Dewsbury, where the average birth-rate was only 23, 
and the deaths under one year of age to one thousand 
births were 167. It was much the same with Bilston, 
Burslem, Longton, Tunstall, Burnley, Farnworth. 
It is worthy of note that, high as our own infantile 
death-rate is, it is usually higher in other countries. 
Whilst in England and Wales the average death-rate 
-under one year of age to one thousand births was, in 
1908, 120, in Prussia it was 173, and for the German 
Empire, in 1907 it was 176. In Austria, in 1905, the 
latest year for which there is a return, it was 216. 
In Hungary, in 1906, it was 199. In France it was 
143, and in Spain, for the latest year, 1906, it was 
173. In Japan it was 151; whilst in Russia the 
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latest returns—those of 1903—show a death-rate of 
256. Switzerland comes next to our own standard, 
being only one above it at 121. 

The total number of births for last year was equal 
to a rate of 26°5 per thousand living, or 0'2 per 
thousand above that recorded in 1907, but was no 
less than 1°6 per thousand below the average of the 
low rates in the ten years 1898-1907, and there is no 
likelihood of this decrease being stopped in the imme- 
diate future. The provisional returns for the first 
three-quarters of the present year show a decrease in 
each quarter when compared with those for the 
corresponding quarters of the previous year, while 
the heavy fall in the married rate which took place 
in the year 1908 will probably tend to depress the 
birth-rate further in the years immediately following. 
The decrease in the birth-rate which has been such 
a disquieting feature during the last thirty years in 
the statistics of the United Kingdom, is apparent, 
though generally in a smaller degree, in all 
foreign countries and in the Colonies. Taking 
England and Wales, the rate’ has fallen from 
33°9 in 1881 to 26°5 in 1908, the figures for 
the United Kingdom being 32'5 and 263. In 
the German Empire the fall has been from 37-0 to 
32°3. In Austria much the same. In Hungary from 
42°9 to 36°3. In the Netherlands from 35-0 to 25-7. 
In Belgium from 31°8 to 25°3. In France from 24:9 
to 20'2. In Italy from 38-0 to 32°4. And so with 
the British Colonies. In New South Wales the fall 
has been from 37°9 to 26°8. In Victoria from 32-2 
to 24°6. In South Australia from 38°6 to 24°7. In 
New Zealand from 37°9 to 27-4. On the other hand, 
in Ontario the percentage has gone up from 21'I to 
23°3 in 1906. And in Ceylon it has risen from 27:1 
to 4o°Il in 1908. In Jamaica, too, thereis an increase 
from 36°7 to 37°6. And so in the European part of 
the Russian Empire we find an increase of from 47°8 
to 48'I in 1903. But in Finland there has been a 
decrease from 35'0 to 31°3 in 1901. In Japan the 
percentage has increased from 25°6 to 33°0 in 1907 
Of course the effect of the fall in the birth-rate on 
the growth of the population has been to some extent 
modified by the concurrent decline in the death-rate, 
but it is obvious that the death-rate cannot decline 
indefinitely. 


AFRICAN TIMBER. 


Germany was one of the first countries to recognise 
the vital importance of forest conservation, and of 
forestry itself as a branch of applied science, standing 
on the same level as agriculture and mining. Despite 
the care that has been taken to protect the forests 
for over half a century, the supply of native woods is 
now insufficient to meet the demands for fuel and 
industrial purposes, so that increasingly large supplies 
of lumber are imported. Germany’s foreign supplies 
of ordinary lumber come chiefly from Russia, Austria 
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Hungary, Scandinavia, France, and the United 
States. Choicest and more expensive varieties come 
the East and West Indies. For some months two 
experts have. been entirely engaged in studying the 
forest conditions in the colonies of Western Africa, 
Togo, and the Cameroons. Most of the time was 
spent in the latter territory, which embraces over 
200,000 square miles. The examination covered the 
regions that are easily accessible to the chief streams, 
the Mungo, Sanaga, and Wuri, and to the two rail- 
way lines now in course of construction. Much of 
the surface is covered by thick forest, and there 
is a great variety of different woods. Some six 
hundred varieties are represented in a collection 
of samples brought back to Germany. There seem 
to be no extensive forests in which any sort of 
timber predominates. Lumbering, aiming at the 
gathering of any one variety, cannot be carried out with 
any degree of economy. Hard woods form the great 
bulk of the forests, and among these the heavier 
woods are most common. About one-half of the 
available timber is regarded as of distinct industrial 
value. The exact value of many varieties cannot be 
definitely determined until the large collection of 
samples has been submitted to technical tests, as the 
woods have not been introduced industrially in 
Europe. In order to make lumbering operations 
profitable, the timber should be sawn in the colony 
and shipped in the half-manufactured form. Condi- 
tions are said to be favourable for such’ undertakings. 
‘Water-power is available, and the refuse of the mills 
would supply, likewise, fuel for steam purposes. 
Transport from the interior to the coast by water is 
easy, and can be supplemented by the use of the 
railways in construction. The timber of minor value 
for export can be utilised largely for charcoal and 
pulp, as well as for other purposes. As a result, the 
experts regard the Cameroons as capable of contri- 
buting a valuable supply of useful timber. They 
recommend the prompt introduction of scientific 


forestry in order to preserve the wooded regions as- 


-constant sources of timber supply. In the smaller 
colony of Togo, which embraces about 20,000 square 
miles, the conditions are quite different. It has 
been ordinarily assumed that this territory was well 
wooded, like the Cameroons. It may have been 
the case once, but a careful estimate now fixes 
the forests at about two hundred square miles, 
lying in the hills and along the water courses. The 
practice of systematically burning off the grass on 
open tracts seems to have been the chief factor in 
reducing the former area of forests and in preventing 
the extension. The character of the Togo timber is 
about the same as that of the Cameroons. The 
experts report that in that remote district of Africa, 
where natural conditions should favour luxuriant 
forest growth, there is now actually more need 
of the application of scientific measures to pro- 
tect and extend tree growth than in any of the 
southern countries of Europe so sadly denuded 
of forests. 
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HOME INDUSTRIES. 


Labour Exchanges,—The Labour Exchanges have- 
been at work six weeks, and last Friday the President 
of the Board of Trade was able to give results to date. 
On the whole, and in one direction, they are satis- 
factory. Eighty of the exchanges were at work during 
the whole period, another twenty have been working 
for a short time. The total registrations were 270,000, 
but only those who enter their names at least once a. 
week are on the “ live register.” These, when Mr. 
Buxton spoke, numbered 104,000. Employers had 
offered 32,000 situations, and 19,900 had been filled. 
It will be noted as significant that of the 270,000 
applicants a large number did not take the trouble- 
to continue registering. Deducting the 19,900 who 
obtained situations, and assuming that some of the 
men registered at two or three stations, there remain 
at least over 100,000, probably many more, who were 
too lazy or indifferent to keep their names upon the 
register. These are the inefficients, the casuals, and 
the unskilled, who represent the toughest portion of 
the problem to be solved, and for which neither 
labour exchanges, nor anything short of penal treat- 
ment will ever do much. Again, of the 32,000 situa- 
tions offered, it is to be noted that only 19,900 had 
been filled. Even if only the rate is maintained, over 
200,000 situations will be filled in the twelve months.. 
Probably the number will be much larger, since 
other exchanges have still tobe established. But it is 
hardly satisfactory that only a little over 60 per cent. of 
the applicants were fitted with situations. In the last 
year of the London Exchanges the percentage rose to 
76, and the German percentage is higher. The ex- 
planation may be that the employers often send to: 
the exchange only for workers they cannot otherwise 
obtain, and it may be expected that in time, as the- 
staff get more used to the work, and experience is- 
gained, the applicants will be more generally suited. 
The failure to find the worker required is more marked 
in the case of women than of men, and seems to indi-. 
cate an actual shortage of workers in some branches 
of women’s trades. It remains to be seen whether 
the men and women actually appointed to situations. 
are generally efficient. 


British Railway Earnings.—Some ten years ago 
the Statist entered upon an agitation for new methods. 
of railway working in England, and has been engaged 
in it ever since. The Statist argued that the railway 
industry was being carried on in the most haphazard 
manner, that railway managers and railway officials 
had not even elementary information concerning the 
great industry for which they were responsible, and 
that the first essential to better management was the 
compilation of information which would enable rail- 
way Officers, managers, and directors to discover the 
real cause of the more rapid growth of expenditure: 
than receipts. In the series of articles referred to, 
which appeared in the years 1900 and I90I, it was- 
said that British railways ought not to have much 
difficulty in increasing their freight train loads by at 
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least 50 per cent., a bold statement, seeing that the 
earnings, per train mile of British railways, prior to 
1900, had shown a tendency to diminish, rather than 
to increase. For whereas in 1880 the earnings per 
freight train mile of the railways of the United King- 
dom were 73°42d., in 1899 they were only 70°03d. 
Since 1900 the railway companies have increased the 
size of their locomotives, and tried to load their 
goods waggons somewhat more fully, but as yet they 
have offered no inducements to traders to send their 
goods in larger consignments, nor. have they given 
any inducement to colliery owners, coal merchants, 
and others, to use 15 or 20 ton waggons where 
possible, in place of waggons of a capacity of 8 or 
10 tons. Practically all they have done is to remove 
the restrictions which prevented them from using 
waggons ot greater capacity than ten tons. Still, even 
the halting reforms of the last ten years have pro- 
duced substantial improvements in earnings. 


The Improvement.—For the purpose of discovering 
the actual economy effected in recent years in the 
matter of freight train mileage, and'of ascertaining 
the railways which had been most successful in secur- 
ing economy, the Statist has taken out the earnings 
per freight train mile of 32 British railways in 1896 
and 1909, and tbe result is very remarkable. The 
figures show that whereas from 1880 to 1899 the earn- 
ings per freight train mile declined from 73-42d. to 
70°03d., in 1909 they were about 93d. per train mile. 
The full figures for 1909 are not yet available, but 
those of the 32 companies show that whereas in 1899 
the earnings per freight train mile were 70°s4d., in 
1909 they were 93'26d., an improvement of 22-72d., 
or 32°2 per cent. in the ten years. Or to put it an- 
other way, from 1880 to 1899 the freight train mile- 
age of the railways of the United Kingdom increased 
from 117,000,000 to 178,500,000 in consequence: of 
an increase in traffic which raised the freight receipts 
from rather less than £36,000,000 in 1880, to over 
452,000,000 in 1899, an expansion in the freight train 
mileage in the 19 years of 52 per cent., with an increase 
in the freight receipts of 46 per cent. The results of 32 


companies show that from 1899 to 1909 the freight train . 


mileage actually diminished from 168,000,000 to 
145,000,000, a decline of over 23,000,000 train miles, 
or 13°7 per cent., although in this period the freight 
receipts of these lines increased from £49,451,000 to 
£56,434,000, an expansion of nearly £7,000,000, or 
14° per cent. When all the companies’ figures 
‘become available it is expected that the saving in 
1909, compared with 1899 relatively to the traffic 
-dealt with, was nearly 50,000,000 freight train miles. 


Workmen's Compensation.—It is to be feared that 
‘a case decided in the House of Lords last week will 
‘be of serious import to workmen not in perfect health. 
The reference is to Clover Clayton and Co. v. Hughes. 
A workman suffering from an aneurism in so advanced 
a state of disease that it might have burst at any time, 
was tightening a nut with a spanner when the strain, 
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quite ordinary in this quite ordinary. work, ruptured 
the aneurism, and he died. The question before the 
Court was whether this was an accident arising out 
of the employment of the workman, and the Court 
decided by a majority that it was. The decision will 
not in the long run affect the assurers—with them it 
will be merely a question of premium, nor the assured, 
since they will take care to employ none but those 
medically fit. It will be the workmen who are not 
thoroughly sound who will suffer. The suggestion is 
already made that two rates shall be quoted to em- 
ployers, one for cases where the men are all medically 
examined and the weak are rejected, and another rate 
much higher where no such examination takes place. 
If this is done, as is most probable, many workmen 
not physically robust, who hitherto have found employ- 
ment, will lose it. 


The American Cotton Crop. — Messrs. Neill 
Brothers, the well-known cotton experts, have just 
issued a circular of a reassuring character with 
respect to the next American cotton crop. They 
give a comparative table of rainfalls from which it 
appears that the fall of the last four months to the end 
of February, was well ahead of last year’s and in 
excess of that of seasons which have yielded good 
crops. Usually a good rainfall in the early part of the 
season means a big crop, but there have been excep- 
tions to this rule, notably in the season of 1904-5, 
when the rainfall was much less than in any of the 
preceding seasons though the production per acre 
was the hiftfest on record, save that of 1906-7, when 
the rainfall was very heavy. In Messrs. Neill's 
opinion, the ungrown crop has not yet suffered much 
harm, but they quote the opinion of correspondents 
that there is not likely to be much increase in the area 
under cotton while the prices of grains and foodstuffs 
remain so high. 


Wool-broking Charges—Last autumn a move- 
ment was started in Sydney for the abolition of the 
allowance of 1 Ib. per cwt. for ‘draft’? which the 
woolgrower has hitherto made to the buyer, but this 
action of the selling brokers gave an impetus to con- 
traction on the part of the buyers. At the meeting 
held at the Wool Exchange a few days ago the 
demand was vigorously pressed for the abolition of 
the one-eighth of a penny per lb. charged by the 
selling broker to the buyer for ‘‘delivery.”’ The 
selling broker contends that, taking into account the 
services he renders, the charges he makes are reason- 
able in amount. The charges include in addition 
to commissions, which vary inversely according to 
the size of the clip, and which at the lowest are 
double those charged by a London broker, one-eighth 
of a penny per pound from the grower, and another 
one-eighth of a penny from the buyer, or a farthing 
per pound altogether, which amounts on the average 
to about 7s. per bale. It is sometimes well to let 
sleeping dogs lie. 
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NOTES ON BOOKS. 


THE Manor Hovusts oF ENGLAND. By P. 
H. Ditchfield, M.A., F.S.A. Illustrated by 
Sydney R. Jones. London: B. T. Batsford. 
7s. 6d. net. 


This is a companion volume to that delightful 
book, ‘ The Charm of the English Village,” which 
appeared a year or two ago from the hands of the 
same authors. The object of the present work is 
‘to describe and illustrate the old country manor- 
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thing is that the authors have found so many beauti- 
ful houses that are comparatively unknown. 

The artist and author have worked together in such 

close harmony that it is impossible to give any adequate 
idea of the book apart from the admirable illustrations. 
By the courtesy of the publisher two are reproduced 
here. These are selected almost at random from a 
hundred and fifty drawings, nearly all of which 
possess some quaint or beautiful charm. 

The first represents Parham Old Hall, Suffolk, at 
one time the residence of George Crabbe. ‘‘ His 
house was large,’’ writes the. poet’s son and 
biographer, ‘‘ and the surrounding moat, the rookery, 
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houses of England, which are fast falling into decay, 
and are being replaced by modern and less picturesque 
buildings.” To most people, even of those who 
claim to know England fairly well, this book will 
come as a revelation, and they will be amazed at the 
wealth of domestic architecture of great beauty and 
charm, which lies scattered in the most remote 
corners of the country. As Mr. Ditchfield says, it 
would have been easy to fill the volume with ‘‘ pic- 
tures and descriptions of well-known buildings that 
have often been photographed and sketched, and 
about which much has been written,” but the striking 


the ancient dovecot, and the well-stored fish-ponds 
were such as might have suited a gentleman’s seat of 
some consequence, but one side of this house imme- 
diately overlooked a farmyard full of all sorts of 
domestic animals and the scene of constant bustle and 
noise. On entering the house there was nothing at 
first sight to remind one of the farm—a spacious hall, 
paved with black and white marble ; at one extremity 
a very handsome drawing-room, and at the other a 
fine old staircase of black oak, polished till it was 
slippery as ice, and having a chime-clock and a 
barrel-organ on its landing places. But this drawing- 
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room and corresponding dining parlour, and a hand- 
some sleeping apartment upstairs were all ‘aboced 
ground, and made use of on great and solemn occa- 
sions only.” 

The second illustration represents a corner of 
Nunupton Court, Herefordshire. It is greatly to be 
regretted that this most picturesque manor is now 
falling into decay. Unhappily, this is the plight of 


too many of the houses described in this volume. 
One can only conclude with the hope that the book 
will not merely serve as a record for future generations, 
but that among its readers some may be inspired to 
save a little of this fast-vanishing beauty before 
too late. 
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PETROLEUM MINING AND OIL-FIELD DEVELOP- 
MENT. By A. Beeby Thompson, A.M.I.Mech.E., 
F.G.S. London: Crosby, Lockwood and Co. 
15s. net, 


This handbook, in eleven chapters, is described in 
the extended title as a guide to the exploration of 
petroleum lands, and a study of the engineering 
problems connected with the winning of petroleum, 
including statistical data of important oil-fields, notes 
on the origin and distribution of petroleum, and a 
description of the methods of utilising oi] and gas 
fuels. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


491 


The work, as a whole, illustrates the difficulty of 
dealing, in the manner aimed at by the author, with a. 
subject of such wide range, and the inexperienced 
technical manager would find himself in difficulties if 
he attempted to direct a trained staff by the light of 
such guidance as these pages afford. 

The judicious sėlection of lands for development,. 
and of sites for wells demands knowledge which can- 
not be acquired in the study, and experiénce which 
must be sought in the field; moreover every oil-field 
is, more or less, su? generis, and its development 
cannot be advantageously conducted until its peculi-- 
arities have been ascertained by practised drillers. 

The author’s knowledge of field-work has been 
chiefly acquired in Russia, and much of what he 
states applies only to drilling operations in that 
country. He is evidently not conversant with the 
latest practice in California, for instance, and he mis- 
represents the geological structure of the Peruvian 
oil-fields. He also attempts to revive the myth of 
the relation of petroleum to coal. Many of the 
plates with which the work is embellished are out of 
plice in what professes to be a practical treatise, as- 
they convey no information of value. 

To those who already possess a sufficient know- 
ledge of the subject to be able to separate the wheat 
from the chaff, the book should be of service in call- 
in z to mind various matters which are of importance 
in the detail work of oil-field development, and in 
mony instances usefully supplementing a scanty ex- 
perience, but the author would have acted wisely in 
confining himself to statements in regard to matters 
of which he has personal knowledge, or availing him- 
self more fully and carefully of the information to be 
found in other text-books, or in official publications. 


GENERAL NOTES. 


SCHOOL oF ART Woop-caRVING.—The School! 
of Art Wood-carving has now been for a year im 
possession of its new premises, 39, Thurloe-place, 
South Kensington, and during this period, while the 
number of day students has fallen to 95, as compared 
with 116 in 1908, the number of evening students has 
increased from 59 to 77, so that the totals for the two: 
years are approximately the same, viz., 172 in 1909, 
as against 175 in 1908. In September last, the 
London County Council sent three boys, selected under 
their trade scholarship scheme, for a three years’ 
course, while a fourth boy also sent by the Council 
is now in his second year. Altogether, there are at 
present in the day school 18 students training for the 
wood.-carving trade. During the year teachers recom- 
by the school were appointed to posts under the 
County Councils of London, Middlesex, Essex, 
Surrey, and Kent. At the sixteenth annual ex- 
amination for teachers in June last, four students 
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were awarded certificates, six only entered for part 
of the examination, and four failed. 


ORIENTAL LANGUAGES.—The Secretary of State 
for India has appointed a Departmental Committee, 
‘*to formulate in detail an organised scheme for the 
institution in London of a School of Oriental 
Languages upon the lines recommended in the report 
of Lord Reay’s Committee of 1909.” The committee 
consists of the Earl of Cromer (chairman), Lord 
Curzon of Kedleston, the Lord Mayor of London, 
Sir Charles Hardinge (Permanent Under-Secretary of 
State for Foreign Affairs), Sir Charles Lyall (late 
‘Chief Assistant Secretary in the India Office), and 
Dr. H. Frank Heath (Director of Special Inquiries 
and Reports to the Board of Education, Joint Secre- 
tary of the Royal Commission on University Educa- 
tion in London). Mr. P. J. Hartog, Academic 
Registrar of the University of London, who acted as 
secretary of Lord Reay’s Committee, has been 
appointed secretary. 


THE COLD STORAGE AND ICE ASSOCIATION.— 
The eleventh annual meeting of the Cold Storage 
and Ice Association will be held at Manchester on 
April 27th and 28th, 1910. The meeting will 
be held in the Town-hall at 8 p.m., when the 
following papers will be read and discussed :—‘‘ The 
Inspection and Distribution of Food, Animals and 
Meat,” by Mr. Frank Knowles, and ‘‘ Municipal Cold 
Storage and Ice Making,’’ by Captain J. L. Wade. 


A NEw FILE MARKET.—A German Company, 
under the style of the Vereinigte Werkzeng und Mas- 
chinenfabriken Aktien-Gesellschaft, Suchteln, has 
been formed to work certain patents (the Ufer) relating 
to file-making machinery. It is claimed for the process 
that files can be made by it much more quickly and 
cheaply than by any other method, and it is said that 
Messrs. Krupp have replaced practically the whole of 
the file-making plant at their Essen works with the new 
machines. There is said to be such a demand for them 
upon the Ufer Company that large extensions to the 
works became necessary, and hence the new Com- 
pany with headquarters in the Rhenish- Westphalian 
district.. 


THE SWIss CHOCOLATE INDUSTRY.—The value of 
the chocolate anuually produced in Switzerlandis said 
to be not less than £ 1,600,000, and the value of the ex- 
ports is about £1,000,000. The industry includes 20 
well-equipped factories besides a number of small 
establishments and individual manufacturers, whose 
products are intended for local markets only. Two 
of the largest factories are in the Canton of Freiburg, 
with 1,800 workeople ; three in Neuchatel with 1,300 ; 
five in the Canton Vaud with 1,250; three in the 
Canton of Berne with 700; one in the Canton of 
Zurich with 400; and one in the Canton of Lucerne 
with 200 workpeople. Other less important establish- 
ments are in different cantons throughout the Con- 
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federation. Great Britain is the largest purchaser ot 
Swiss chocolate, taking about one-half of the total 
exports, Germany, Italy and France being also large 
importers. The year 1909 was a prosperous one in 
the Swiss chocolate industry, the export trade show- 
ing an increase of about £130,000 over that of the 
previous year. Some of the manufacturers have 
endeavoured to increase their export business in 
recent years by making a cheaper grade of chocolate, 
but this plan has been abolished as foreign trade has 
been established and maintained by the production of 
superior specialities, and the cheapening of grades 
and lowering of the standard brings the Swiss pro- 
duct into competition with inferior grades of chocolate 
manufactured in other countries. 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 
APRIL 6.—‘ Miniatures.” By CYRIL DAVEN- 

PORT. 

APRIL 1£3.—‘* The Port of Dover.” By ARTHUR 
T. WALMISLEY, M.Inst.C.E. The Right Hon. 
LorpD BRASSEY, G.C.B., Lord Warden of the 
Cinque Ports, will preside. 

APRIL 20.—‘‘ Industrial England in 1754 (the 
year in which the Society of Arts was founded).” 
By Sır HENRY TRUEMAN Woop, Secretary of the 
Society. SIR WILLIAM H. WHITE, K.C.B., 
F.R.S., Chairman of the Council, will preside. 

APRIL 27.—‘* Organisation of the Linen Industry.” 
By SIR WILLIAM CRAWFORD. 

May 4.—‘‘ Halley and his Comet.” (Aldred 
Lecture.) By PROFESSOR HERBERT HALL TURNER, 
D.Sc., F.R.S. 

May 11.—* The Guildhall: the Recent Dıs- 
coveries and Restoration.” By SYDNEY PERKS, 
F.R.I.B.A., F.S.A. 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
APRIL 21.—‘‘ The Arts and Crafts of Tibet and 
the Eastern Himalayas.’ By J. CLAUDE WHITE, 
C.I.E. 
May 26.—“ The People of Burma.” 
RICHARD TEMPLE, Bart., C.LE. 


By Sir 


— 


COLONIAL SECTION. 
Tuesday afternoon, at 4.30 o’clock — 


May 3.—‘*Commercial Expansion within the 
Empire.” By P. J. HANNON, late Director of 
Agricultural Co-operation, Cape Colony. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
ALFRED B. SEARLE, M.S.C I., ‘‘ Modern 
Methods of Brick-making.’’ yur Lectures. 
April 11, 18, 25, May 2. 
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All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


NOTICES. 

NEXT WEEK. 
WEDNESDAY, APRIL 6th, 8 p.m. (Ordinary 
Meeting.) CYRIL DAVENPORT, ‘* Minia- 
tures.’ ALFRED EAST, A.R.A., will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


——. 


CONVERSAZIONE. 

The Society’s Conversazione will be held this 
year at the Natural History Museum, Crom- 
well-road, S.W. (by permission of the Trustees 
of the British Museum), on Wednesday, June 
22nd, from g p.m. to 12. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


Thursday afternoon, March oth; SIR 
WILLIAM LEE-WARNER, K.C.S.I., in the 
chair. 


The paper, which was read by Mr. E. P. 
STEBBING, of the India Forrest Service, was— 


INDIAN STATE FORESTRY. 


By SAINT-HILL EARDLEY-WILMOT, C.I.E. 
(Late Inspector-General of Forests.) 


During the last forty years on two occasions 
only has State Forestry in India formed the 
sole subject of papers read before this Society. 
Of these papers one was read by the late Sir 
Richard Temple, and the other by Sir William 
Schlich, both eminent foresters and both con- 
vinced of the national importance of forests. 
The first was not backward in applying within 
the Presidency he administered’ the warnings 
he repeatedly issued against the waste of 
forest wealth; the other has for nearly a 
quarter of a century been successfully en- 
gaged in building up an English School of 
Forestry, so that at the present time nearly 


the whole of the personnel of the Imperial 
branch of the Indian Forest Service owes its 
training to him. The subject on which I have 
the honour to address you has not, therefore, 
become stale by repetition, especially as 
during the twenty years that have elapsed 
since the last paper was read in 1890 many 
changes and much progress have taken place 
in the forests of the Indian Empire ; but these 
forests are so vast and their conditions are so 
various that it seems almost hopeless to 
attempt to present adequately, either by de- 
scription or pictorially, within the short space 
of time allotted, such information as will enable 
an opinion to be formed upon the objects of 
State Forestry in India and the chief factors 
in its success. 

This period of twenty years has been, as is 
well known, one of great progress inIndia. In 
spite of frequent set-backs, due to famine and 
pestilence, the population has largelyincreased, 
and perhaps still more marked has been the ex- 
tension of railways and of the feeder roads that 
are necessary to the working of the railways- 
I select these two items, from amongst others 
that may be considered even more typical of 
the advance of civilisation in the Indian Empire, 
because they have the most important bearing 
on State Forestry, and because to them is 
largely due the corresponding progress in the 
successful practice of this science. It is 
admitted that to make forestry remunera- 
tive it is necessary everywhere, especially 
in India, that there should exist a good 
demand for forest products and sure means of 
transport, and if it is realised that, with the ex- 
ception of teak, sandal, and a few ornamental 
woods, such as ebony and rosewood, practically 
the whole of the timber out-turn of the Indian 
forests is consumed in the country, that of the 
very numerous items of minor forest produce, 
only a portion of the most valuable is exported, 
also that forest products are, as a rule, bulky 
and heavy in proportion to their value, the im- 
portance of a multitude of consumers, with 
cheap and certain carriage at their disposal, is 
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self-evident. And of this there is ample proof 
in practice. Let, for instance, the forest con- 
ditions of the Provinces of Oudh and of the 
Central Provinces, be compared. In the former, 
cultivation is pressing on the boundaries of the 
small area of forest retained by Government in 
the plains, and the whole of the crop from 
heavy logs downwards, in some instances in- 
cluding even head loads of dry twigs, has its 
market value, while the net revenue from the 
whole area, whether under timber, scrub or 
grass amounted, two years ago, to about 419 
for each square mile. In the Central Provinces, 
on the other hand, it has happened that the 
yearly coupes remained unfelled though their 
out-turn was offered at the cost of its removal, 
while the revenue return was under £3 per 
square mile. In the one case we have to do 
with the very dense population of what has 
been termed the ‘‘ Garden of India,’’ with 
railways adjacent to the boundaries of, or even 
running through, the forests ; in the other these 
advantages are not nearly so pronounced, 
though when they are present, as they some 
day will be, the 20,000 square miles of forest 
in the Central Provinces, then doubtless con- 
siderably reduced by the demands of the agri- 
culturist, may yet rank in the value of their 
yield with the now only partially exploited 
forests of Burma. It is directly referable to 
these important differences in the develop- 
ment of the Provinces that the forests of Oudh 
are far ahead in treatment, in accessibility, 
and in comparative value of yield of those in 
the Central Provinces. 

The eager consumption of the products of 
the forests of India may be held to indicate 
the close connection of agriculture with forestry 
in that country. It will be admitted that the 
Indian peasant in the plains is not always 
adequately housed. Just as the ‘‘ two women 
grinding at the mill’’ may be seen now in any 
Indian household as they might have been 
seen two thousand years ago, so probably the 
peasant’s residence has not much altered in 
style during centuries past. It is still con- 
structed of material that is found or is grown 
in the locality. Doubtless many of us have 
observed that one of the first-fruits of rural 
prosperity in India is the erection of new 
buildings more effectively designed to with- 
stand climatic influence as well as to render 
their owners more important members cf the 
community. Thus agricultural depression has 
an immediate and important effect on forest 
revenues, whether that depression is caused by 
a restricted rainfall or by its unseasonable 
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delivery, or is due to epidemics reducing the 
number and vitality of the population. And 
when it is remembered that little more than 50 
per cent of the gross forest revenue is on an 
average spent in the improvement, protection, 
and working of the forest it will be seen how it 
is that favourable agricultural conditions react 
beneficially on forest progress ; for the forester 
is convinced that, within due limits, the larger 
the expenditure on improvement of the soil 
and on the crop the higher will be the rate of 
interest yielded by the forest capital. 

But, it may be asked, what is the rela- 
tive public importance of the Indian forests, 
and is this sufficient to justify the description 
‘‘national’’ that I have already applied to 
them? To this it may be replied that the area 
of 240,000 square miles now under the control 
of the Forest Department represents about the 
fifth part of British India, and that if thereto 
be added the forest areas of Native States, 
chiefly managed on plans compiled by British 
officers and not unfrequently administered by 
them, the total amounts to about a fourth of 
the whole of India. 

‘So rapid is the progress made in forest 
management in India that to ensure absolute 
accuracy there should be a yearly new edition 
of forest maps, but these available will serve 
to show the approximate distribution of the 
State forests. The first thing that will be 
remarked on examining such maps is that the 
older the settlement of the country the less is 
the proportion of forests therein. We should 
have liked to have had our twenty-five per 
cent. of the Empire’s wooded area so distributed 
that its produce would have been easily acces- 
sible to all its inhabitants, but we arrived too 
late; mankind had been warring against the 
forest with fire and axe thousands of years 
before our time and we have saved what was 
left. The large areas under jungle in the far 
east of the Empire certainly owe their existence 
to the scanty population that dwells there, and 
when later on this part of the country is fully 
opened out the work of the forest officer of 
to-day will be one of the most advantageous 
factors in its prosperity. The next point 
remarked will be that there are different kinds 
of forests. Some are those classified as 
‘“ reserves,” that is, they are demarcated and 
surveyed. The rights and concessions with 
which they are burdened are recorded, and 
they cannot be alienated without the order of the 
supreme Government. Others are known as 
‘ protected ’’ and ‘‘ unclassed ’’ and from those 
are, after exploration and valuation, selected 
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such areas as may be suitable to become 
‘‘reserves’’ in the future; and also within 
these is the extension of cultivation encouraged 
according to the needs of the country and 
demands of the population. I[,will not go into 
detail of the forest laws regulating these 
various areas: it will suffice to say that those 
enacted for the protection of ‘‘ reserves ” are 
more stringent than those applicable to the 
‘‘unclassed ’’ areas, which indeed are practi- 
cally open to the use of the populace, though 
the right of felling timber for trade purposes is 
not permitted without payment. 

The comparative importance of the large 
forest area of India is of course not so great 
as the same proportion would imply in Western 
countries; for instance, the value of the out- 
turn is not at present, area for area, to be 
compared with that of Western forests. In 
the first place, though forest growth is by no 
means irresponsive to soil fertility, the Indian 
forests stand to a great extent, and especially 
in the more settled areas, on soil unsuitable 
for growing good field crops. And, moreover, 
they were, as I have said, taken over in a 
ruined condition, having been devastated by 
men, by cattle, and byfire. Such damage may 
be observed in every Province of the Empire, 
though perhaps it is more apparent in the 
deciduous forests of Central India than else- 
where. The long-continued ill-treatment of 
the forests cannot be made good in one or 
even two generations of man; but it is satis- 
factory to know that the efforts of the last 
forty-five years are having an effect in im- 
proving the soil and also the growth, as re- 
gards both quantity and quality, and to feel 
convinced that this improvement will keep 
pace with the increasing demand of the 
future. And this leads to a definition of one of 
the chief duties of the Indian forester, which 
is so to improve the area in his charge as to 
bring it into condition to meet the legitimate 
demands of a population ever increasing both 
in numbers and power of consumption. 

As matters now stand in the transition 
period wherein we now find ourselves, the 
forests of British India yielded in 1906-7 (later 
figures being, unfortunately, not yet available) 
4,400,000 tons of timber and fuel, 181,250,000 
tons of bamboos, and £439,000 worth of minor 
forest produce; while they supplied grazing to 
132 million head of cattle, as well as free grants 
and concessions of timber and other products, 
to the value of £227,000. The total income 
amounted to £1,776,000, and the total expendi- 
ture to £937,000. Of the latter, £66,000 was 
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spent on roads, bridges, and houses; and 
4,115,000 in demarcation, improvement, exten- 
sion, and protection of forests. Establish- 
ments, comprising some 200 officers in the 
Imperial, and about the same number in the 
Provincial branch, together with some 15,000 
members, I believe, of the subordinate and 
clerical establishments, cost £394,000. A net 
profit of £839,000 accrued to the State. These 
somewhat uninteresting statistics are given 
with a purpose : they tend to show that attempts 
are being made, and not without success, to in- 
crease the capital value of the State forests, 
not only as regards the standing crop of trees, 
but also as regards the ease of its removal, 
which implies, of course, an increased sale 
value. Moreover, when compared with the 
figures of 1889-90, statistics show that the 
gross revenue has risen by £850,000, and the 
net surplus by £245,000. The percentage of 
surplus to gross revenue is still under 47, but 
it varies considerably in the Provinces. There 
is still so much to be done in exploration, demar- 
cation, survey, working plans, roads, and 
buildings, that expenditure is certain to re- 
main high for some years, but when these 
works, which tend to increase the capital 
value of the forest, approach completion and 
the out-turn is larger and its quality higher 
than at present, it seems certain that the 
forest income will increase even more rapidly 
in the future than in the past. 

In a country which extends roughly from the 
8th to the 36th degree of north latitude and 
across 32 degrees of east longitude, whose 
forests stand at altitudes varying from sea 
level to 14,000 feet above it, whose rainfall, 
always a vital factor in the distribution of 
forest growth, varies from five hundred or 
more inches in the year to an amount almost 
imperceptible to recording instruments, it 
would take more than an ordinary lifetime to 
become acquainted in practice with all the 
varying types of forest and the conditions 
under which they and their inhabitants exist. 

The influence of the forest, whether its crop 
consists of trees, shrubs, or grass, commences 
to be enforced immediately below the line of 
perpetual snow at about 16,000 feet elevation. 
First come the upland meadows carpeted in 
the spring with wild flowers ; next the shrubby 
growth of juniper and alpine rose, and below 
these the birch and firs. In this area the 
denudation by the stress of torrent and 
avalanche, often helped on by the summer 
grazings of sheep and goats, is but too 
apparent. 
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Lower down appear the forests of oak and 
rhododendron that flourish up to about 8,000 
feet of elevation; and this area is marked by 
a heavy rainfall that is capable of causing 
serious damage by washing away the surface 
soil wherever the forests are not maintained 
so as to afford adequate protection to the 
precipitous slopes. 

The forests of cedar and pine also grow at 
about this elevation ; the cedar isthe Deodara, 
or ‘‘ Tree of God,” and is practically identical 
with the cedar of Lebanon. It assumes the 
form we are familiar with in English lawns 
whenever lateral extension is possible ; when 
this is not the case, it makes good timber by a 
rapid vertical growth. The pine is the blue 
pine that grows like any weed if the attention 
of man is happily diverted from it for a time, 
but it affords good timber and charcoal, and 
its leaves are used for stable litter, so that it 
has many enemies. 

Further down, the forests of long-leaved pine 
yield good timber and much resin; they grow 
on steep and rocky slopes that are often even 
hotter than the plains below. 

At still lower elevations the elder groves 
stand with their feet in the water and their 
roots holding up the shallow banks against 
the swift currents. 

In the submontane forests, where the soil is 
composed of beds of boulders, gravel and 
sand, the shzskham and the f#kazr forests, 
flourish on the banks and islands of the peren- 
nial streams, while the cotton and other soft- 
wooded trees occupy the more stable positions. 
Below the submontane forests, the Tarai is 
entered, where water is close to the surface, 
and heavy grass growth is characteristic of the 
country ; and from here commence the deci- 
duous forests that extend throughout the length 
and breadth of the peninsula, and are found 
in Burma, flourishing wherever the rainfall is 
suitable to their growth. They furnish the most 
valuable timber, such as sé/, teak, ironwood, 
sandal, rosewood, red sanders and ebony. 

Towards the coast, as well as inland, in the 
north-east of India, are found the evergreen 
forests, where the trees of late grow to an enor- 
mous size, standing over an almost impene- 
trable undergrowth. Then come the tidal 
forests, where the mangrove and sundari 
are at home, inundated twice daily by the 
tides. The flowing tides hold up the fresh 
water from the rivers, and enable it to de- 
posit its silt, and so by degrees the ground 
level is raised, and in consequence the charac- 
teristic tidal vegetation is after a time replaced 
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by trees of the evergreen or deciduous forests. 
Lastly, across the Bay of Bengal, there are the 
primeval forests of the Andamans and Nicobars, 
with the species of Jadauk that is not found 
on the mainland, and where ocean currents 
have brought the seeds of exotic trees to 
flourish on the island shores. 

This short description of some of the types 
of the Indian forests is, of course, quite in- 
adequate save to present some idea of their 
variety, but it will be conceded that it is of 
great national importance that an agricultural 
population who utilise to a very small extent 
the earth’s mineral products should have a full 
permanent and cheap supply of its vegetable 
products on which they are dependent as well 
for the luxuries as for the necessities of daily 
life. They need wood and bamboos for their 
carts ploughs and other field implements ; 
timber and grass for their houses and sheds ; 
fibre for their ropes and lines; reeds for their 
mats; bark for tanning; leaves for thatching 
and for manuring their fields; dyes, gums, 
resins and oil for various domestic purposes ; 
fruits, flowers, and roots for food and for 
alcoholic drinks; while the collection of minor 
forest produce brings work and money to the 
community. In short, though the people are 
still apt grossly to ill-treat the forest, prevent- 
ing regeneration by grazing and firing, remov- 
ing the sapling growth to save the labour of 
conversion and only sparing maturity on 
account of its bulk, they are beginning to 
recognise that the forest in its regulated form 
is no longer as of old the enemy of man, and 
that they cannot do without its produce, 
although they may individually resent the wise 
policy of Government in prescribing rules for 
its use. In any case they agree that, but for 
the material advantages the forest confers, the 
reclamation of forest land would be difficult 
and that the disadvantages to new settlers in 
remoteness and damage by wild beasts are 
amply compensated by the produce given free 
for the needs of every-day life. 

So far the direct benefits conferred by the 
forest have occupied our attention, though 
those that may be styled indirect are even 
more worthy of notice. That they have 
not received adequate recognition is probably 
owing to the fact that the Indian peasant is 
not yet sufficiently educated to appreciate the 
arguments put forward to explain them. Nor 
is this wonderful when we consider that in the 
past there have been so few teachers. It is 
true that the late Sir Richard Temple, and 
doubtless some others in high positions, 
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were impressed by the theory of the great 
influence of forests in the regulation of the 
water supply, and convinced themselves by 
practical experience of its truth; they also 
believed that alternate floods and drought, with 
their concomitants of crop failure and famine, 
could in many cases be mitigated by a wider 
use of Nature’s method of storing moisture. 
But how little that lead has been followed 
becomes evident when we notice that in the 
report of the Irrigation Commission, published 
only a few years ago, little—I believe I am 
correct in saying no—mention is made of the 
effect that the Indian forests might have, or 
be made to have, on the subject of enquiry, 
and thus one-fourth of the Empire was 
left out of consideration. In England the 
value of forests in the maintenance’ of 
perennial streams and in preventing erosion 
and staying the sudden off-flow of the 
rainfall is of. minor importance; but not 
so in Continental countries. ` At our doors 
the French Forest Department is entitled that 
of “des Eaux et Foréts;’’ in Germany, in 
Switzerland, in Austria, in Russia, the State 
insists on the importance of public and private 
forests, more from this point of view than from 
that of the value of the out-turn; and Italy is 
regretting the damage that the denudation of 
her soil is causing to her fields and vineyards. 
In the United States of America forestry is 
being eagerly undertaken by a State Depart- 
ment, as much for the purpose of river control 
as for protecting the lumber trade: and in 
India, where the food of the people is so 
largely dependent not only on the amount 
but on the timely distribution of the rainfall, 
where there are vast irrigation works in exist- 
ence, in construction, and under consideration, 
the question of water storage in the soil surely 


deserves as much attention in the future as it’ 


has received indifference in the past. There 
are difficulties in the way of the settlement of 
this question, as all who have had an Indian 
experience are aware. One such difficulty is 
owing to the fact that during our occupation 
of the country we often stayed our progress in 
the fertile lowlands without considering how 
this fertility might be assured, so that the 
sources of many of our chief rivers in the 
north, and of those which emanate from the 
Central Indian plateau and elsewhere, are now 
mostly outside our control, and we rightly 
demur to any practical interference with the 
forest management of those who are now our 
loyal friends. To regulate the water supply 
in the plains we must have access to the 
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watersheds of the upper reaches of the rivers, 
and systematic work over a term of years 
would be necessary before we could produce 
any impression. 

I should like to give some idea of what the 
results of forest denudation are, but even 
pictures of the effects of floods and of landslips 
prove nothing as to the origin of these 
disasters. 

The general sequence of forest vegetation 
from snow-line to the sea has already been 
indicated; the effects of this vegetation in 
regulating the water supply to the plains be- 
low may now be considered. On the upland 
meadows, on the junipers, on the birch and fir 
the greater portion of the annual precipitation 
occurs in the form of snow. The summer is 
short at these elevations, but the snow melts 
quickly under the direct rays of the sun. The 
resulting moisture is readily absorbed by the 
porous turf, by the mosses, and by the rich 
vegetable soil, yet there is always the danger 
of the vast accumulations of melting snow 
sliding down the steep slopes and carrying with 
the force of their momentum everything before 
them, unless barriers are erected to prevent 
such mishaps. The forest trees provide such 
barriers formed of living piles, that sustain the 
weight of the snow till it gently melts away ; 
the birch trees are bent with the weight they 
have to sustain, and the firs are scored with 
wounds from many a boulder that has come to 
rest in their midst, but that might, without such 
hindrance, have provided the commencement 
of a disastrous avalanche. 

On the lower hills the rainfall is more to be 
dreaded than the snow which less frequently 
occurs. Here the protection of the forest is 
required to prevent the slopes from being 
scored by the action of intermittent torrents 
that are powerful enough not only to remove 
the surface soil but to cut deep ravines into 
the hillsides. Fire and excessive grazing soon 
destroy all protective vegetation, and the next: 
stage brings discomfort to the resident in the 
plains below. It has been truly said that the 
forester does not object to seeing cattle upon 
a thousand hills; it is the thousand cattle on 
one hill that embitter his life by making his 
work ineffective. 

But not only does erosion of the unprotected 
mountain side bring distress to the population 
of the plains in drying up the permanent water 
supply, in covering the fields with sand and 
gravel, and in endangering life by floods and 
avalanches, but the hill-folk themselves soon 
learn to regret the want of foresight shown in 
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wasteful utilisation of the benefits the forest 
afford. For instance, the southern slopes of 
the Simia Hills are bare of forests, and wood- 
fuel sells amongst a population of 40,000 souls at 
over 41 per ton, delivery not included. If these 
slopes were wooded, as they certainly were in the 
past, their owners would now be wealthy, the 
stability of the slopes would be greater than at 
present, and the seats and rails along the 
public roads would not be as liable to be stolen 
for fuel. Sir Arundel Arundel has drawn 
attention to the more favourable conditions at 
Ootacamund, and suggested that similar 
afforestation works should be carried out at 
Simla. 

With Western Governments the acquisition 
or control of lands necessary to safeguard 
public interests is applauded in its effects on the 
country at large, and in India also at some future 
date, when we are weary of the constantly recur- 
ring devastation by floods and of the subsequent 
scarcity of water at the time when it is most 
needed, we shall no doubt reckon the cost of 
more fully utilising a portion of our large forest 
area for the purpose for which it was designed 
by Nature, and at the same time realise that 
thereby we shall be giving an impulse to the 
industrial 
rendering possible the further use of the 
enormous hydraulic power now running for 
the most part to waste. For until we regulate 
the flow of our rivers to some extent they can- 
not be remuneratively harnessed for commer- 
cial purposes. The subject is a wide one and 
full of interest, but there is no time to dwell 
on it to-day. Suffice it to say that perhaps we 
are already on the road to satisfactory develop- 
ments in this direction. Hydro-electric works 
are, I believe, in process of erection on the 
Jumna and Sutlej rivers, and are actually in 
working in Native States on the Jhelum and 
_Cauvery; while the protection of catchment 
areas is receiving attention in Kashmir, in the 
North-West Frontier Province, in the Punjab, 
in the United Provinces, in Bengal, and even 
in Burma. Forest denudation, in the native 
State of Sikkim, has been reported on by an 
Indian forest officer at the instance of those 
interested in the tea industry in the Duars, 
which suffers from flood and erosion in the 
hills above; and, I believe, at the original 
instigation of another retired forest officer, 
Dr. Nisbet, the general question has been re- 
ferred for the consideration of Local Govern- 
ments; a step which has not been taken, 
apparently, since the Honourable East India 
Company, in documents now of much histori- 
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cal interest, drew attention to the subject. It 
will be a good day for the Indian forests when 
English capital is attracted to the industrial 
development of the country by means of 
the utilisation of hydro - electric power. 
Shareholders will then take a living interest in 
the catchment areas of their power supply, 
and recalling that about go per cent. of the 
economic products of India are of vegetable 
origin, and that a large proportion of these 
emanate from the forests, a glance at the list 
of raw material exported from the country, 
some of which returns in a manufactured form, 
will”show that there is reason to anticipate 
that in the future the Indian forests may take 
an even more important part inthe country’s 
industries than is at present the case. 

The objects of State Forestry are then, as I 
understand them, to secure to an agricultural 
population those direct and indirect benefits 
which the forests confer, and to further the 
industrial development of the country. Inci- 
dentally, the export of teak, always a royal 
monopoly in the principal area in which it 
grows, and the sale of other woods which the 
people can do without, such as deodar for 
public works, rosewood and blackwood for 
cabinetmaking, and also the disposal of the 
excess crop of minor produce, such as myra- 
bolam, lac, wax, &c., brings in money to the 
State, which again enables more to be spent 
on improving the public forest estate property 
and increasing its yield. 

The chief factors leading to success in 
Indian forestry are familiar to us all; they 
have been adopted wherever Englishmen have 
been called upon to administer British posses- 
sions in the East, and consist in personal 
influence and in education. 

The part played by the Indian Forest Officer 
has been in the past, and, on the borderlands 
of our less settled provinces still is, that of a 
pioneer, and he soon learns the lesson that 
there is in his calling—perhaps more markedly 
so than in others—no success without the 
goodwill of his neighbours, and that he cannot 
overcome their distrust save by kindly tact, or 
be able to command their aid until he first 
possesses their confidence. To many of the 
wild tribes, amongst whom he lives, he is the 
best known representative of a distant Govern- 
ment, and happily the instances are not rare 
where the foundations of sylviculture have been 
laid with the aid of the aborigines, and where 
they are successfully entrusted with the pro- 
tection of the forests in which they live. I 
shall always have kindly memories of the 
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Thibetans, who bring down borax on pack- 
sheep and goats, and do infinite damage by 
lopping the forest trees for fodder, and yet 
haively assume that they are welcome to call 
and sit round your camp fire; of the Tharus, 
the best cultivators of rice in the plains of the 
Tarai and also the most inveterate destroyers 
of game with guns, pitfalls and nets; and of 
the Gonds of Central India, who will follow all 
day, better than a bloodhound, the track of 
buffalo or bison, and in the evening take a 
bee-line for camp across the pathless forest. 

With the Karens of Burma the forest officer 
is well acquainted, for they live in the Re- 
serves. and practise shifting cultivation in 
areas specially set aside for their use; while 
in the north of the same Province he meets 
with the Kachins, an even less civilised 
race, who reside in immense houses, where 
shelter is available not only for all the 
family and other blood relations, but for 
any passing guest who respects local etiquette 
by hanging his weapons on the threshold ere 
he enters. These people have a firm faith in 
the evil spirits of the forest, and seek to 
propitiate them by sacrificing white cocks at 
_ the shrines prepared by the village community. 
Even the Andamanese inspire a sympathetic 
interest, the more so as they belong to a race 
apparently doomed to extinction. They are 
always gay and cheerful, and any excuse is 
sufficient to bring out the national drum and 
dance to the single note struck by the foot of 
the musician. They are good trackers and 
fishermen, and are at home bothin the pathless 
jungles of their islands and on the rough sea 
of its coast. 

In the more settled parts of the Empire there 
is still much to contend against in the way of 
theft and cattle trespass, but the large con- 
cessions made to those living in the vicinity of 
the forest create an interest in its welfare 
which is an important factor in its protection. 
The value of these concessions would be well 
recouped if their sole result were to impose 
responsibility as between villages and forests. 
But besides this the demand for labour and 
carriage in the forest operations of felling, 
carting, road-making, «c., brings occupation 
and money during the time when agricultural 
operations are slack, and this addition to the 
village income is so well appreciated that it is 
a severe punishment if it is withdrawn on 
account of recurring fires or trespass. The 
advances made in forest protection by 
means of the personal influence of the 
forest officer are nowhere more apparent 
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than in the records of protection from fire. 
Those who have not witnessed a forest fire 
in India or elsewhere can have but little 
idea of its intensity and of the damage that it 
causes in the deciduous forests of the penin- 
sula. The most dangerous time in Northern 
India is when there is a short pause in vege- 
tative life before the summer sets in; then 


. given a burning wind from the south-west and 


a soil covered with dry grass and leaves, 
nothing seems to be able to withstand the 
fury of the flame; green foliage dries up in 
the hot blast and catches fire as the flames 
approach, and these, rising to a height of 40 
or 50 feet, leave charred and burning trunks 
behind them. The forest animals do not 
escape, the monkeys seek safety inthe highest 
trees and fall suffocated with smoke, while deer 
and other animals frequently perish. The wild 
elephant and the black bears are more astute ; 
they smell the fire from afar and, rushing 
down-wind, put water between themselves and 
the danger. The abandonment of the very 
ancient custom of burning the forest for the 
various reasons of temporarily improving the 
grazing, of providing facilities for hunting, or 
for destroying the hiding places of dangerous 
animals, is one of the most difficult lessons to 
teach the people, and it is a duty the successful 
issue of which most surely points to the hold the 
forest officer has on them. In 1906-07 there 
were 44,400 square miles of forest under special 
protection, that is, surrounded and intersected 
with cleared fire traces with watchers stationed 
on the look-out day and night, and of this 
large area less than 6 per cent. was burnt 
over, complete success being attained in some 
provinces. Another notable example of per- 
sonal influence is shown in the establishment 
of forest villages, whose inhabitants, while 
cultivating small areas for food crops on 
lightly assessed or free land, find their chief 
occupation in forest labour and in collecting 
forest products. In many places it is only 
possible by a system of this kind to procure 
workmen in forest areas which the ordinary 
Indian peasant is fearful of entering. Up to 
the present full use has not been made of 
what may be termed the by-products of the 
Indian forests, and the method of farming 
these out to contractors has an undesirable © 
effect on the jungle folk. How numerous 
these products are may be gathered from the 
fact that in the Famine of 1896 no less than 
115 different kinds were utilised for food by 
the people in two districts of the United Pro- 


vinces. Amongst these were the fruits of 
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eighteen shrubs, including species of Zizyphus, 
Carissa, Gardenia, Grewia, Randia, and Em- 
belia; thirty trees, such as Ebony, Phyllan- 


thus, Fig, Shorea, Bombax, Bahera, Eugenia, . 


Buchanania, yielded edible fruits or flowers ; 
twenty-six climbers or creepers, such as Bau- 
hinia, Pueraria, Dioscorea, and Celastrus pro- 
vided food from fruit, buds, or roots; ten kinds 
of grains growing on fallow lands or in swamps 
yielded grain or were eaten as a vegetable ; 
while twenty-two plants quoted as weeds, six 
water plants and four fungi, complete the list 
of food-yielding plants that are, in these dis- 
tricts, in time of scarcity eagerly sought for 
by the people. In such times the State forests 
are thrown open to the people and their cattle 
without restraint. 

The Jife of the forest officer is thus passed 
in intimate connection with the people, and it 
is of great importance that he should be well 
equipped to supplement his personal influence 
- by an educative effect on his surroundings. I 
have already stated that the Service may be 
divided into Imperial, Provincial, and Subordi- 
nate, the first being recruited by the Secretary 
of State for India, and the other two by 
Local Governments. The Imperial officer, to 


be a useful servant to the State, must have 


not only a good professional training but also 
a knowledge of many other things besides 
forestry. He must be a competent surveyor, a 
practical engineer and an efficient timber 
merchant; he occupies the position of land 
agent for an estate that may have an area 
of 1,000 or more square miles, and he should 
be physically a better man than any of his 
subordinate officers, for in the East, as else- 
where, example is more powerful than precept. 
If to all these qualifications he can add a 
special knowledge of botany, of chemistry, of 
zoology and geology, with an intimate acquaint- 
ance with modern languages, so that he may 
read of the doings of foresters in other countries, 
there should be little anxiety that he will not 
do well in the service. The standard, it will be 
admitted, is somewhat high. Forty-five years 
ago forestry as a science was unknown in 
England, and we are indebted to Germany for 
its inauguration in India. The name of the 
late Sir Dietrich Brandis will always be remem- 
bered as the founder of Indian forestry, and 
his successors, Sir William Schlich and Dr. 
Ribbentrop, worthily continued his labours. 
Between 1869 and 1881 the officers of the 
Imperial Service studied their profession in 
France and Germany; up to 1905 they were 
educated at Cooper’s Hill College, and since 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


tions on a larger scale. 


Apsrtl 1, 1910. 


then the University of Oxford has been en- 
trusted with their probationary training. It is 
still found advisable, owing to the paucity of 
areas managed on sylvicultural lines in Eng- 
land, to make these probationers acquainted 
with such areas on the Continent, and thus 
they come to India with a good knowledge of 
what a well-tended forest of European species 
should be, and ready to apply this knowledge 
as far as it is possible to the varied conditions 
of vegetation and population in the East. 
The advantages following the study of the 
science in the country where it is to be prac- 
tised are, however, not yet within the reach of 
the Indian probationer and his application of 
the theories and practice of European forestry 
(as well as of any theories of Indian forestry 
that may have been imparted to him) to Indian 
conditions depends, perhaps, to too great an 
extent on his subsequent efforts made for the 
love of his profession. He has nobly responded 
to this incentive; but I am one of those who 
hold the view that ihere should be a time of 
probation in India devoted to a well-organised 
introduction, not only to the sylviculture, but 
also to the language, customs, and feelings of 
the people with whom, as I have pointed out, 
the forester must either sympathise or fail. 
When writing this paper I was curious to see 
what the late Sir Richard Temple had said to 
an audience of the Royal Society of Arts just 
28 years ago on the subject of forest education. 
I may be allowed to quote the following :— 
“I do not see why forestry should not be 
taught in England as well as anywhere else. 
You do not require a very large or extensive 
wild forest in order to learn the principles of 
forestry. Any of the numerous woods or 
coverts which adorn the undulating valleys of 
England would do perfectly well for instruct- 
ing Englishmen in the art of forestry, to say 
nothing of the woods which may be found in 
Wales or Scotland.’’ I amin accord with this 
opinion, although it is evident that the oppor- 
tunities present in this country may well be sup- 
plemented by visits to the forests of Europe, 
where there is at present more scope for opera- 
And, following the 
various phases through which the study of 
Western forestry for Indian probationers has 
passed, and observing the position it has 
already attained in England, and the interest 
taken in this science, not only at Oxford, where 
there are 80 forest students, but at other 
universities, I consider we are justified in 
believing that we are within reasonable dis- 
tance of the time when forestry will be as fully 
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recognised in the leading educational institu- 


tions at home as it is in those of Europe, 
America, and Canada. But this pleasurable 
anticipation does not weaken the contention 
that it is due to the peasants of India that no 
forest student, however accomplished in the 
theories of his profession, should enter into 
authority over them until he has in practice 
learnt something, not only of the duty of the 
people to the forest, but also of the duty of the 
forest to the people. Such knowledge can only 
be acquired, as I have before suggested, by a 
period of probation in India, to be passed pre- 
ferably under some system of instruction in the 
field and in the class-room, which may suit- 
ably be designed by those who have a sound 
practical knowledge of the conditions of the 
India of to-day. I consider that it would be 
wise to rule that no forest officer shall be finally 
gazetted to the service, whereby he acquires 
ex-officzo considerable powers, until he has 
passed through some such preliminary train- 
ing either in the province to which he may be 
appointed, or, failing opportunity there, at one 
of the Indian forestry colleges. 

The value of education provided by the State 
increases in proportion as it rightly influences 
the opinions of the. masses, and to be most 
effective it should reach them through the 
medium of men of their own nationality. 
Faults which have been inherent in the system 
of education of the Indian officers of the Pro- 
vincial Service have hindered this in the past. 
That Service comprises about two hundred 
statutory natives, whose salaries at present 
range from £14 to £40 per month, and, 
though a forest school has been established at 
Dehra Dun for over a quarter of a century, no 
special education was formerly available for 
this branch. The members were, as a rule, 
recruited from the ranks of the Rangers, who 
are upper subordinates drawing from £4 to 
#10 a month, and who were, on an average, 
according to recent statistics, 40 years old 
with 18 years’ service before, when entering the 
Provincial Service ; they also entered on duties 
of much higher responsibility, necessitating 
more technical knowledge than those previously 
entrusted tothem. Theclasses at Dehra Dun 
were, and still are, perhaps, restricted in their 
scope to passing Rangers into the Service, 
and afforded to these officers an excellent, 
though, perhaps, too ambitious training ; 


and under these conditions the influence of 


the Provincial staff was to a great extent 
wasted, as the officer who had been so long in 
the subordinate ranks rarely kept up his profes- 
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sional knowledge or distinguished himself in 
the higher position; nor did his tardy promotion 
thereto always give him, in the eyes of the people, 
that improved status to which he was entitled. 

During the past few years these drawbacks 
have been recognised, and, as a beginning, a 
special course has been prescribed for those 
Rangers who are considered suitable for early 
promotion, and it is hoped that shortly the 
Dehra Forest School, which a few years ago was 
raised to the status of a college, will be able 
to justify this promotion in devoting its labours 
entirely to the education of the Provincial Ser- 
vice, leaving that of the subordinates to the care 
of Provincial Forest Schools. Then with direct 
nominations to the Provincial Service by Local 
Governments, we may expect it to be manned 
by younger officers of improved social status, 
especially as their prospects are likely to be im- 
proved in the near future. For the Subordi- 
nate Service, excluding Rangers, local schools 
have also during the last few years been opened 
in the various Provinces, where elementary 
courses are given with such success that, I 
pelieve, many applications from outside have 
to be refused. These local schools, with their 
much larger aggregate of students than a 
Central Institution could either attract or deal 
with, will do much to popularise forestry 
amongst the people, especially when they are 
organised so as to be preparatory to the 
colleges at Dehra; in Burma, and in Madras 
and Bombay. The two latter institutions are 
of quite recent creation; they will, I hear, 
form part of the agricultural colleges to 
be opened there, and it will doubtless 
be found not only economical, but greatly 
beneficial to the youth of the country, 
that forest students should have the oppor- 
tunity of learning something of the theories of 
agriculture, and agricultural students those of 
State forestry as applied amongst the people 
of the Province. The training of the Imperial 
officers has been justified by the fact that the 
professors in these colleges and schools are 
drawn from their ranks, but a further proof of 
their aptitude must also be given. It is pro- 
bably the opinion of the majority in the present 
day that education must, to be upto date, be 
accompanied by research. The Forest Re- 
search Institute was created in 1906, and its 
labours in the way of zoology, chiefly insect 
damage, to which the Indian forests are most 
liable; and of applied botany and chemistry, 
most important in the discovery and investi- 
gation of forest products and of forest econo- 
mies with a view to bringing valuable products 
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to the notice of consumers, have already proved 
its value. There is also in this Institute a 
special branch for sylviculture and forest work- 
ing plans, and there can be no doubt that a 
beginning has been made from which im- 
portant results.may be expected. 

The Government of India have proved of 
late years in the most practical manner their 
belief in the importance of State Forestry and 
of its increasing value by raising the standard 
of education and by extending the opportuni- 
ties to profit by it, by encouraging research 
and by the erection of suitable public build- 
ings; they have not forgotten that a higher 
training involves greater expense both in Eng- 
land and in India, or that social status in the 
East is often expressed in units of rupees of 
salary. During the past few years many 
advantages in the way of allowances have 
been granted to all branches of the service, 
and the pay and prospect of both the Imperial 
and Subordinate branches have been improved. 
It is unfortunate that the grant of similar con- 
cessions to the Provincial officers should have 
been so long delayed, especially as it is 
essential that there should be in the future a 
much larger call on indigenous talent, and a 
corresponding reduction in the number of the 
Imperial Service. Again, let me quote the 
late Sir Richard Temple: “I am happy to 
state,” he observed in the paper already 
referred to, ‘‘that we have now a Forest De- 
partment of India, which in respect of scien- 
tific, technical and practical knowledge is 
second to no similar department in the world.’’ 
I too am happy in being again able to endorse 
his opinion. 

I should not like to convey the impres- 
sion that the foresters’ life is without its 
joys. Personally I consider that it need 
never fail in interest; and indeed much 
might be written of their excellent execu- 
tive and administrative work, the outcome both 
of their influence and knowledge. In acountry 
where there are some 2,500 various kinds of 
trees and some 2,200 kinds of shrubs and 
climbers, sylviculture and forest economics, 
for instance, would afford ample themes for 
discourse ; the protection and management of 
the forest would furnish interesting topics ; 
while, amongst others, forest engineering and 
zoology would also repay some description. 
The big game shooting of India has 
been often described both by forest officers 
and others, and it is the former who 
have often the pleasure of prosecuting 
this form of sport when pursuing their ordi- 
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nary avocations ; while, if these latter involve: 
the sacrifice of many of the amenities of civili- 

sation, there are recompenses for the lover of’ 
Nature in the beauties of scenery that surround 
him. The flowering grasses that at a distance - 
look like foam on a green sea of vegetation ; 

the bamboos, so lightly poised, that they sway- 
on the calmest day; the mountain streams, as. 
they flow clear and sparkling from the hills, 

all bring to bear influences that are perhaps, 

at the time, hardly acknowledged; and even 

when returning to these amenities, in crossing 
by one of the numerous railway bridges the 

muddy and sluggish flow of the sacred river, 

one cannot refrain from comparing it with the- 
beauty and vitality of the Ganges ere it left the 
forests to enter the plains of Hindustan. 

The Department has been singularly fortu-- 
nate in the type of officer that has joined its 
ranks, whether selected, as at first, from the- 
Indian Staff Corps and elsewhere, or trained 
on the Continent or at Cooper’s Hill College.. 
Perhaps the loneliness, hardships, and un- 
healthiness of the life in the past deterred some 
who did not possess an innate love of the jungle - 
from joining the profession ; however that may 
be, we have had no lack of men who have- 
lived amongst the people and influenced them 
for good, whose names are still household 
words in the remote villages of the hills and 
plains, and who have laid State Forestry in 
India on sure foundations. These may well rest . 
content that they have done something for the - 
welfare of the Empire. A period of less strain 
has now been reached when private opposi- 
tion is diminishing and when official distrust . 
or indifference has been changed into interest, 
even into approval; we have come to a 
time of demarcated forests with roads and 
bridges and buildings to protect the staff from 
the severe climate ; to a time of a demand for ` 
education and a desire for extended know- 
ledge; to a time, also, when the executive 
work can efficiently be carried out by indi- 
genous agency. We seniors may well feel 
somewhat envious of those who are now on 
the easier road to the completion of the good 
work that has been so well begun. Theirs. 
will be the enjoyment of the sylvicultural 
successes of the future, and theirs the ful- 
ness of congratulation both of the rulers and 
of the ruled for having secured to the use 
of the people a State property whose value 
was formerly little appreciated, but is now 
acknowledged to be capable of having a great 
and beneficial influénce on the general welfare- 
of the country. : 
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DISCUSSION. 

The CHAIRMAN (Sir William Lee-Warner) hoped 
that the interesting paper just read would be regarded 
as a valuable addition to the series of papers on India 
organised by the Society, the intention of which was 
to enable members to realise the magnitude, the 
variety, and the character of British work in India. 
All these papers were interdependent and connected, 
and quite lately in papers read on irrigation, on the 
famine relief, and on the Bhils, the subject of forests 
was introduced, and its influence upon the matter 
under discussion was referred to; but the Committee 
of the Indian Section thought that the time had 
arrived for considering a paper devoted exclusively 
to forests, and they were fortunate in securing the 
help of so eminently competent a contributor as Mr. 
Eardley- Wilmot, with 46 years’ experience gained in 
Oudh and Burma, ending in his selection for the 
highest post of Inspector-General. The paper, he 
thought, was worthy of the writer’s high reputa- 
tion; and although it was much fo be regretted 
that he could not be present, the Society was 
greatly indebted to Mr. Stebbing, and would look 
forward to the day when the latter should con- 
tribute and read a paper of his own, since he was 
well versed in the subject, and was now engaged on a 
valuable contribution to the literature on forest pests. 
The importance to India of her forest property could 
not be exaggerated. But it did not lie so much in 
the large area or in the net income derived from the 
forests as in the services rendered by trees, both 
living and dead, to the population. The area, as 
given in the paper, certainly souuded impressive, one- 
fifth of British India and about one-fourth of the 
whole of India, distributed most unevenly, the per- 
centage being barely 4 per cent. in the United 
Provinces and 61 per cent. in Burma. But it must 
be remembered that out of the 240,000 square miles 
mentioned only 92,000 were reserves, More than half 
were unclassed or given over for public use, and 20,0co 
square miles were protected, the greater part of 
these areas being at the best only potential forests. 
The speaker remembered a case in which a disap- 
pointed bidder for a toll-bar on a road which crossed 
a protected area vented his spite on the successful 
toll collector by making a practicable track for bullock 
carts which evaded the toll-bar. A lawsuit ensued 
for damages, and when finally the appeal was carried 
to the High Court of Bombay, the learned Judges, 
reading the evidence recorded of forests cut down and 
carried away, of a road constructed, and so forth, 
thought it proper to call the attention of the Govern- 
ment to these proceedings, so barefaced and colossal. 
The Government addressed the Commissioner of the 
Central Provinces, who never having heard of the 
matter, brought a heavy hand down on the Collector 
of Satara, who in turn demanded instant explanation 
from the speaker, then a humble Assistant Collector. 
Thereon he paid a surprise visit to see matters for 
himself, map in hand, and without even the know- 
ledge of his head clerk. The whole story proved to 
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be a romance. The largest tree on the protected 
forest was a prickly pear, the “road”? was a goat 
track, and the construction consisted of the removak 
by hand of a few moderate-sized boulders. After 
this experience of a ‘‘ forest,” the speaker felt justified 
in not laying too much emphasis on the value of that 
class of forest lands. Nor should the net income be 
made too much of-— three-quarters of a million of net, 
annual revenue—for so far as lands were transferred 
to the Forest Department, they and any possible 
revenue receipts were lost to the land revenue 
account. At one time in Bombay, when Sir Richard 
Temple was Governor, to whose energy India owed a 
great debt of gratitude, many holdings in the Ghat 
Districts resigned by their occupants owing to famine, 
were thrown into the forest reserve. The transfer 
went too far, and steps were afterwards taken to 
rectify the mistake, but the procedure illustrated the 
need of caution in calculating the revenue, since the 
whole of the net profit under forest revenue covered, 
to some extent, a corresponding loss under other 
heads of the Budget. But when al alow- 
ances had been made, the operations of the 
Forest Department were of incalculable benefit to 
India. While the trees were growing and before 
they came to the market they regulated the descent 
of the water upon the earth and so prevented erosion ;: 
they distributed and preserved the water supply for 
the hot weather; they even affected the amount of 
rainfall in the monsoon, they enabled grass to grow 
for the cattle should drought fall on the plains; they 
gave employment to an army of State labourers and a 
still larger number of the population gathering the 
produce or feeding their flocks; and they provided 
sanctuaries for beast and man. As to erosion, no 
doubt the Indo-Gangetic plain owed its fertility in 
the past to the rapid denudation of the mountains, 
but in the present state of the Indian population it 
was far more important that the snow should be sup- 
ported by the boughs of firs and the hillsides pro- 
tected from torrential downpours tearing open the 
sides of the hills. Irrigation and conservation of 
forests went hand in hand. Canals abominated silt,. 
and in the interests alike of reservoirs and beds of 
canals a gradual flow of water was essential. Equally 
important was the retention of water in the upper 
valleys and beds of streams ensuring a gentle filtra- 
tian and course of the stream for the supply of cattle 
and men in the plains during the hot weather. More 
and more tco was the value of the forests being 
appreciated in time of famine, when numerous pro- 
ducts, fruits, berries, and even bark, or shoots of trees 
were found to be edible, and when the best of the 
cattle might be driven up from the scorched plains to- 
sustenance in the grass. Employment too was all 
important, especially when the agricultural popu- 
lation could not plough or find any work in the 
fields; while the flora and fauna of India and the 
aboriginal races found their home and protection im 
the security of the forests. So much for the living 
forests, but the trees did not cease to serve for the 
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use of man when they were cut down or fell prone in 
the forests from old age or other causes. This point 
need not be elaborated since the paper had dealt 
fully with the yield of the forest both in timber, 
rafter, and miscellaneous produce. Neither villager 
nor townsman, neither agriculturist nor shopkeeper, 
could live or work without the aid of the forest 
produce. The forest officer was, however, not 
merely a supplier of the market demands, he 
was an administrator and a civilising agent, and 
he had learnt now the value of goodwill. There 
was a time when he was in conflict with his brother 
officer, the collector, as well as with the tribes 
on his frontier and the inhabitants of the forest. 
That state of affairs was inevitable when he first of 
all appeared on the scene to save what was nearly 
lost, and to support nature’s own efforts in afforestation 
by stopping wasteful rab culture, driving back goats 
and cattle, and preventing reckless fires. But now 
he was teaching the people that he was really their 
friend, and that there was room enough for him and 
for them if system and order were introduced. The 
figures of fire percentage showed what progress had 


been made in avoiding that scourge of forests partly 


due to recklessness and partly to spite. The. Chair- 
man could endorse all that was said of the extensive 
damage caused by such fires. For he was once 
shooting big game in the State above Savantvadi 
when he found his advance cut off by a raging fire, 
and he could never have escaped had it not been for 
the resource and intelligence displayed by one of the 
hillsmen, who extricated him from a position in which 
he was entirely unable to help or save himself. Such 
fires were frequent thirty years ago, but now they 
were reduced to a minimum. Unfortunately the 
very success of the forest officer with the people of 
the hillsides and jungle raised up new enemies and 
other critics, and although the British Government 
had vastly increased Indian wealth in forests, the 
vernacular press gave it no credit for the fact. On 
the other hand, the forester had his consolations not 
only in his friendly relations with the aboriginal 
tribes and other dwellers in the forests, but in the 
big game sport, which was his special privilege, and 
in the ever varying delight of the scenery which 
surrounded him. For nature showed not only her 
tender consideration for man’s wants, but her many 
glories in the grace of bamboo forests, the stateliness 
of the monarchs of the forest, the brilliant dress ot 
the rhododendrons with which she clothed the 
mountain-side, the decorations of orchids that 
festooned the Ghat jungles in the monsoon, 
and the blazing colours that set on fire the 
Central India forests before the rains set in. 
Owing to these charms and high responsibilities of 
ofhce, the Department had secured excellent results— 
a result to which Sir Dietrich Brandis and Sir William 
Schlich had eminently contributed. But the abolition 
of Cooper’s Hill College now necessitated a new de- 
parture. While that Institution lasted, younger men 


were trained and taught their business from first to | 
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last, and an esprit de corps was engendered, which 


‘made life in India both happier and honourable in its 


traditions. The abolition of the college was mainly 
due to the consideration that the great educational 
system of the United Kingdom was really equal to all 
demands, and could supply both to private enterprise, 


. and to the public service, suitable recruits who, after 


appointment, might pick up the special qualification 
needed for each branch of the service. That object 
could never be realised if the Government put its 
finger to the throat of the bottle, and prevented the 
free inflow of qualified recruits from all the great 
sources of supply. The larger the catchment area 
the better would be the men selected, and it was to 
be hoped that not one educational institution, not 
one university, nor one crammer, only would provide 
competitors, but- that the whole educational outturn 
of the Kingdom would be available for selection. A 
higher standard -of preliminary knowledge could now 
be demanded, and the age and condition of competi- 
tion or selection should be such as to admit the 
finished product of the universities and colleges. 
Then a shorter period of special training, partly in 
Europe and partly in India, would suffice. A better 
preparation would admit of this reduction of the 
probation term, and since the qualifications demanded 
of a successful forest officer as an administrator were 
so various, it was important that the impress not only 
of one institution or university, but that of all the best 
of our colleges, should be stamped upon them. A 
period of transition was, for the moment, being passed 
through at Oxford, but, in the near future, a more 


‘permanent arrangement might be looked for, which 


would open the door of the Indian Forest Department 
to the best qualified candidates in the United King- 
dom. The career offered was such that it ought to 
attract the best that the whole market could afford, 
and the speaker hoped that the paper, just read, 
would stimulate competition, and help to maintain 
the high reputation which the Indian forest officer, 
under other systems of recruitment, had gained. 


Sir JAMEs WILSON, K.C.S.I., thought the paper 
gave an admirable account of how much India owed 
its welfare to the maintenance of the forests, and the 
author had rightly acknowledged the great debt India 
owed to Germany in forestry matters. Germany, as 
wellas France, had educated the Indian forest officers, 
and the former country had provided India with Sir 
Dietrich Brandis, the father of Indian ‘forestry, :and 


-with Sir William Schlich and Dr. Ribbentrop, who had 


built up an efficient administration on the foundation so 
well laid by Sir Dietrich, The author had not given 
many particulars of what he had done himself in carry- 
ing on the work, and, with the permission of the meet- 
ing, he (Sir James) would give a short account of what 
Mr. Eardley- Wilmot had accomplished. As Secretary 
to the Government of Indiain the Department of Re- 
venue and Agriculture, he was privileged to help the 
author in carrying out a number of the reforms which 
had been introduced in the last six or seven years. 
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‘The Chairman had stated that the officers in the 
Indian forest administration were an excellent type of 
-English officer, but to secure good men they must be 
‘paid well. One of the great improvements the author 
was able to initiate and carry through was an im- 
provement in the pay of the Imperial Forest Service. 
-Not only had the average salary of the forest officer 
‘been much increased, but a fairer system of dis- 
tributing the total expenditure over the forest officers 
‘had been introduced by establishing a method of 
paying each individual officer a salary that auto- 
matically increased year by year, without, as used to 
‘be the case, depending upon the chances of vacancies 
‘in the grades above him, whether temporary or 
‘permanent. The prospects before a forest officer 
were thus much better than they used to be, and 
when that became known it was hoped it would 
-encourage recruitment from this country, so that if 
possible an even more efficient body of officers would 
‘be obtained than had hitherto been secured. The 
author had described the joys of a forester’s life in 
India. Personally he could look back on no more 
delightful times than those spent in the jungles in 
‘camp with forest officers, on the hills, on the 
plains, in the beautiful forests, surrounded by lovely 
-scenery and among very interesting, simple peoples. 
There was no more pleasant career for a man of good 
physique, who did not mind being isolated sometimes, 
‘than that of a forest officer, especially if he hada 
love of Nature and a devotion to science, and more 
-especially if he combined with that a liking for sport, for 
which he had many opportunities. As had been stated, 
the area of the forests was immense, the interests in- 
‘volved were very great, while the number of Imperial 
forest officers was small—only about 200 in the whole 
of India—in comparison with the magnitude of the 
task which had to be performed. The powers and 
‘responsibility of each individual forest officer were, 
‘therefore, great, and his influence for good on the 
-people around him, and on the welfare of future 
generations, was large. India required for its Forest 
_Department not only men of good scientific know- 
ledge and practical business aptitude, but men of 
‘tact, firmness and sympathy with the people, especially 
with the aboriginal tribes with whom the forest 
-officers came inclose contact. The very best outturn 
-of the schools, colleges and universities, was required 
for the purpose, and if such men went out to India 
they would find full scope for their energies and 
a task worthy of their powers. The Provincial 
Forest Service was recruited mainly from the 
Indians themselves, and the author had spent 
long and weary hours in working out a similar 
improvement in the pay of the officers of the Provincial 
Service as that now obtaining in the Imperial Service. 
He hoped a scheme would soon be promulgated and 
that it would give general satisfaction. The author 
had also improved the very successful forest school 
at Dehra Dun, which had now been raised to 
the status of an Imperial Research Forestry In- 
stitute. It possessed a large staff, who had time to 
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conduct scientific research as well as to train the 
Indians who were to form the members of the Pro- 
vincial Forest Service ; and it was hoped that in time 
that would lead to a very great improvement in the 
efficiency of that service, and in the economic man- 
agement of the forests of India generally. The ex- 
perience of the Inspector-General of Forests was 
always at the disposal of local governments, and his 
influence had been considerable in improving the 
status, training and efficiency of the forestry services 
all over India, and in improving the scientific and 
business management of the forests. From a financial 
point of view the result of wise management had been 
that the net surplus received by the Treasury from 
the forests now approached something like one million 
pounds per annum, which went towards the general 
expenses of the country, and had the effect of keeping 
down the taxation imposed upon the people. In that 
way the management of the forests was very advan- 
tageous to the people generally, and as the income 
increased the burden cf taxation would be more and 
more lessened. But making money out of the forests 
was by no means the forest officer’s most important 
duty. It would be easy to add to the surplus by 
adopting the spendthrift policy of cutting down trees 
without making provision for the future, but the 
forest officer could not be tempted to enter on such 
an unwise course, and his aim usually was to. arrange 
that the forest should remain at its maximum yielding 
capacity for all time, that only the surplus and mature 
produce should be cut out, and arrangements made 
so that reproduction went on and the blanks were 
filled up. From the produce cut out from the forests 
he had to supply first of all the needs of the immediate 
neighbourhood, and the remainder of the producc 
could then be sold for the benefit of the State at the 
best price obtainable. A forest, unlike many other 
kinds of property, did not, if it was well managed, 
depreciate in value year by year, but appreciated in 
value. If the forest officer made proper arrangements, 
Nature did the rest, because the trees grew while the 
forest officer was asleep. When proper capital 
accounts were made out for the forests, instead of 
there being, as was usual in ordinary businesses, an 
item for capital depreciation, there should be a large 
item for annual appreciation, due to the growing of 
the trees. That being so, he thought it was not 
quite fair to the present generation to charge all the 
expenditure which was properly productive capital 
expenditure to the annual revenues of the year. He 
would like to see the Government of India, follow- 
ing the analogy of its policy with regard to capital 
expenditure on railways and canals, set apart a 
considerable sum of borrowed money for capital 
expenditure on productive work in connection with 
the forests. Expenditure which could be shown 
to be likely to produce a net profit of, say, 5 
per cent. after ten years, or 15 per cent. after 
twenty or even after fifty years, might well be 
charged to this head; and although it was un- 


‘reasonable to expect a very rapid increase of net 
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income from forest expenditure, it was certain to 
come in time. If considerable sums were set apart 
and made available for productive capital expenditure 
on the forests, a large increase would be seen both in 
.the capital value of the forests and in the net annual 
surplus available for the benefit of the taxpayer. But 
in his opinion the most important question before the 


Forest Department was not to make money out of . 


the forests, not even to improve the capital value of 
the forests, but to protect the hills from denudation 
in the interests of the vast agricultural population 
in the plains below. The author had given a de- 
scription of how denudation took place when the 
forest was cut down, and every officer in India had 
seen many lamentable examples of that phenomenon. 
The cutting down of the forests had a very 
injurious effect on agriculture in the plains, 
perhaps hundreds of miles away from where the 
injury occurred, and that process was going on 
rapidly, and it was the duty of Government to take 
all the steps in its power to put a stop to it. The 
main difficulty was that, in order to stop denudation, 
it was necessary to interfere with the privileges of the 
people in the catchment areas. That had sometimes 
been carried too far, but the present forest officers had 
learned to be much more careful in dealing with the 
interests of the people in the neighbourhood of the 
forests. Still, however careful they were, it was 
necessary in the interests of the millions down below 
to restrict to some extent the liberty of action of tke 
comparatively scanty population in the hills in 
cutting down trees, the grazing of cattle, and 
setting fire to the forests. It was necessary to 
regard the interests of the people as a whole. It 
would be baa statesmanship to forget the people in the 
plains, and future generations, and he hoped some 
way would be found of preserving the hills from de- 
nudation: without too much interfering with the 
liberties of the dwellers in the forest regions. That 
_ was one of the greatest problems before the Forest 
Department and the Government of India at the 
present time. 


Dr. J. A. VOELCKER said the author had given a 
most interesting general account of the purposes 
which the forests in India served, for instance, with 
regard to wood supply and the revence derived 
therefrom, their effect in holding up the land, 
and also 
agriculture. At the time of his (Dr. Voelcker’s) visit 
to India, twenty years ago, the main idea of the 
Forest Department undoubtedly was to gather to- 
gether revenue, and he would not like to say that 
that idea had entirely passed from the officers of 
the department at the present day. As to what 
the forests had done in relation to agriculture he 
was not sure that the change in action had been 
of a very marked nature since he was in India. At 
that time attention was drawn repeatedly to this 
question and he had heard with pleasure of different 
resolutions that had since been passed by Govern- 
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ment and which had been reiterated and reiterated ; 
but what had actually been done? Anyone travelling 
about the plains of India could not but feel that the 
forests might benefit the cultivators very largely. For 
instance, it was only necessary to consider the 
enormous amount of manure that was lost to the 
land for fertilising purposes because of there not being 
an adequate supply of fuel. Again; the grazing 
of the cattle was another very important question.. 
He was altogether in agreement with the forest 
officers in holding that unrestricted grazing was. 
a mistake, and that it should be kept within 
bounds, but there was a difference between un- 
restricted grazing and no grazing at all. There 
was, he thought, room for a great deal more to- 
be done in the direction of making the forests 
useful in respect of grazing. And if that was the 
case with respect to grazing, it was even more so with 
regard to the supply of fire-wood. Resolutions had 
been passed as to the desirability of covering waste 
places and making them available for the benefit of 
agriculture, but when examination was made of what 
had actually been done he was afraid it had merely 
culminated in the expression of pious opinions. Cer-- 
tainly there was a change of feeling as to what should’ 
be done, but he questioned whether very much had 
actually been done since the days to which he had 
referred. Some people who were interested in the- 
matter tried to get at the facts by putting a 
question in Parliament, but the answer was not very 
explicit. It consisted of a reference to numerous 
books and reports, but the actual information was not 
forthcoming. Therefore, while sincerely appreciating: . 
the change of feeling in respect of what ought to be 
done in making the forests serve more the interests 
of agriculture, he would like to ask what had 
actually been done in that direction. | 


The CHAIRMAN proposed a vote of thanks to- 
Mr. Eardley-Wilmot for writing the paper, and to 
Mr. Stebbing for having read it in the authors. 
absence. 


Colonel C.-E. YATE, C.S.I., C.M.G., in seconding: 
the motion, desired to take the opportunity of testify- 
ing to the good work done by the forest officers in: 
India. Taking the forest officers as a whole, they 
were an excellent body of men, and added greatly 
to the strength of the administration in India. Not. 
only that, but owing to the forest schools which had. 
been established in India, a valuable body of Indians. 
was being trained up in forestry, and he hoped it. 


- would not be long before the same sort of forest 


schools would be established in England. He could 
thoroughly sympathise with the writer of the 
paper in his lament that the forest officer in India 
had arrived too late. When he (Colonel Yate): 
first went to Baluchistan it was an entirely new 
province, and during the time he was there, first as 
Deputy Commissioner, in 1890, until he left as Chief 
Commissioner in 1904, he did his best to avoid that 
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cry of ‘Too late,’? and to get as much land as 
possible reserved for forests while there was yet 
time to do so. In a new country it was always 
possible to reserve forests, but once the opportunity 
was let slip, the forest was destroyed, and then the 
cry of ‘“ Too late” arose. He noticed in the Annual 
Report that still further areas had been reserved 
since he left Baluchistan, and he was glad that this 
had been done. A forest reserve could always be 
thrown open when occasion required it, but, unless re- 
served, the forest was lost for good and all. When 
he left Baluchistan the forest officer was a native 
of India, who was doing right good work. He 
felt certain that the career of a forest officer 
would bring out a lot of good men from 
among their native fellow-subjects in India. The 
Chairman had truly remarked that a part of the 
revenue derived from the forests in India might 
probably have been credited to the revenue as agri- 
cultural land. That was the case, but there was 
sometimes a good deal of difference of opinion 
between the forest officers and the revenue officers 
in India as to the value of the land given over to 
the forest officer by the revenue officer. He could 
call to mind in his early days in India a young forest 
officer who complained bitterly that the revenue officer 
would give him nothing but the rocky tops of granite 
hills to grow his forests on, the revenue officer arguing 
that if a forest officer could not grow a forest on the 
top of a granite hill, what was the good of a forest 
officer at all? He hoped, however, that little differ- 
ences of opinion of that sort had now been got over. 


Mr. R. A. LESLIE MOORE supported the vote of 
thanks, although he desired to make a few remarks 
from the opposite side to that taken up by the author. 
Similar forests to those mentioned by the distinguished 
Chairman now existed in the Deccan, and for their 
administration an essential part of the equipment of a 
forest officer would be a microscope to enable him to 
find the trees. In many parts of the Deccan, the 
Forest Department was, with the exception of the 
police, the most unpopular department among the 
people, and a large proportion of the bad feeling 
which existed was due to its administration and its 
effects on the people. He did not wish to say a word 
against the forest officers, who were as capable and 
zealous a body of men as he had ever met, but they 
suffered from two defects. The first was an uneasy 
sense that the Government desired from them a 
balance on the credit side in their yearly account, and 
the second was that they had far too much responsi- 
bility placed on their shoulders. They had to leave far 
too much practically uncontrolled power in the hands 
of very low paid native foresters, some of whom only 
received seven rupees a month, and who made their 
wage a living wage by extorting money from the 
people by pounding, or threatening to pound, their 
cattle. He trusted the Government of India would 
be able to do away with some of the so-called forests 
in the Deccan, thereby taking a load of responsi- 
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bility off the shoulders of the forest officers, and 
would apply the funds thus available to the exploita- 
tion of areas which were capable of the production of 
real forests. 


The resolution of thanks was then put and carried 
unanimously, and the meeting terminated. 


In reply to various points raised in the discussion, 
Mr. Eardley- Wilmot writes as follows :— 


I am sure that the Indian Forest Service will 
feel as grateful as I do for the very appreciative re- 
marks that have been made by experienced officers 
like the Chairman, Sir James Wilson, and Colonel 
Yate. There remain certain criticisms by Dr. 
Voelcker and Mr. Leslie Moore, which call for re- 
plies. It must be many years ago since Dr. Voelcker’s 
able report on the Indian forests appeared, for I seem 
to have consulted it during many phases of my ser- 
vice. All the more, therefore, is it distressing to learn 
that he has no faith in the steps that have been taken 
during this lengthy period to make the forests more 
useful as regards the supply to the people of grazing 
and fuel. In fact, however, this matter has never 
ceased to engage the attention of the Government 
and of its forest officers, and every working plan is 
carefully scanned by the revenue officials before issue, 
in order to ensure that provision has been made for 
the wants of the people. And so careful is this 
scrutiny that it sometimes happens that the claims of 
rational sylviculture are forced to give way in order to 
satisfy local demands. 

At least it must be admitted that there is no lack 
of generosity in these matters on the part of the 
Government, for only one-sixth of the forest area is 
under restrictions as to grazing, and even these restric- 
tions are cancelled in time of scarcity; while out of 
the 114 millions of cubic feet of fuel. that the forests 
yielded in 1907-8, 49 millions went to free grantees 
and right holders. | 

The forests of India are fully capable of yielding an 
adequate amount of grazing and fuel for its inhabit- 
ants, provided that the whole area were utilised under 
proper management. The provisois not now possible 
to enforce. In some places, as in Oudh, fuel has its 
value for use or sale; in others, like the Central Pro- 
vinces, the people will not remove fuel or even small 
timber for nothing. It is the unequal distribution of 
forests and of population that prevents the realisation of 
Dr.Voelcker’s ideal, not the supineness of governments 
or forest officers. An attempt to equalise the distribu- 
tion of forests creates this difficulty that small isolated 
forest areas in inconvenient proximity to field cultiva- 
tion create the most fertile cause of animosity to 
State forestry; they encourage numerous trivial 
prosecutions, and furnish the easiest opportunities 
for oppression ; and both forest and revenue officers 
are rightly opposed to such a system. 

If any person can suggest a method whereby forest 
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firewood will become throughout the length and 
breadth of the land the cheapest form of fuel he will 
have earned the gratitude of the people, of the 
Government, and of its forest officers; but such a 
method must bring the firewood and not the forest 
to the doors of the tenantry. 

The remarks above may be taken to answer Mr. 
Leslie Moore’s criticisms. He quotes the forests of 
the Deccan, and this subject has received the atten- 
tion of the Government of Bombay for many years, 
and Sir George Clarke discussed it with me in 1909 
with much interest. It will probably be wisely 
decided to disforest the flat zdl lands of the Deccan, 
retaining the reserves on the summits of the ridges, 
for these are useless for agriculture, but valuable in 
their effects on it. 

There are other points raised by Mr. Leslie Moore 
that I should like to discuss, but this is hardly the 
place todo it. There are still districts in India where 
the forest department is unpopular with the people, 
nor, unfortunately, does that department stand iso- 
lated in this respect; but in most cases there is 
acquiescence in State forestry, and in many favour is 
shown to it. At no time were the forest subordinates 
more corrupt than those of any other department, 
where salaries were inadequate. During the past six 
years many lakhs of rupees have been sanctioned to 
improve the conditions of service in the Forest Depart- 
ment, and I have no doubt that this will be followed 
by a wave of honesty and morality. Then it is hoped 
that the old-time reproach which Mr. Leslie Moore 
has revived will finally die out, and with it also that 
ancient fallacy that a forest to be of use to the people 
of the country must not only produce trees, but that 
these must be of a large size. 


THE MUNICIPALITY OF MARSEILLES. 


Writing in the special annual issue of the Sur- 
veyor, Mr. P. Walton Harrison gives some interesting 
information relating to the Municipality of Marseilles. 

‘¢ The city,” he says, ‘is well planned, with broad, 
open streets and boulevards that are credited with 
rivalling even those of Paris. The sewerage system 
has been reconstructed, and was completed in 1898. 
The total length of the main sewers is 90 kilometres, 
while there are about 90 kilometres of branch sewers 
(90o kilometres = about 50 miles). The sewage, and 
water used for domestic purposes, is carried by the 
drains and sewers into the open sea, through the 
Creek of Cortion, which is 10 kilometres from the 
centre of the city. 

« The old harbour, into which the outfall sewers 
formerly discharged, and which was constantly pol- 
luted, is now freed from that nuisance, and is fre- 
quented by yachts and sailing craft. 

“ The storm water is collected by means of separate 
sewers and carried into the harbours. 

“ Every house is fitted with sanitary appliances on 
the flush‘system, the adoption of which was rendered 
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practicable when the Durance Canal was constructed, 
which brings the water of that river across a range of 
granite mountains to Marseilles. This canal, which 
leaves the river opposite Pertius, has a length of 147 
kilometres (94 miles), of which about 26 kilometres 
(16 miles) are underground. It crosses the valley of 
the Arc between Aix and Rognac by the magnificent 
aqueduct of Roquefavour. The canal, which purifies 
its waters in the basin of Réallort, sets in motion 
seventy two mills, which it supplies with upwards of 
1,400 horse-power, carrying about 200 cubic feet of 
water per second to the district of Marseilles. 

“The average daily consumption is 66 gallons per 
head—viz., 26,400,000 gallons for the whole popu- 


lation. The capacity of the reservoirs is as under :— 
Gallons. 
St. Christophe storage reservoir.... 439,620,000 
Réallort supply reservoir ........ 329,710,000 
St. Marthe supply reservoir ...... 76,850,000 
St. Barnabé supply reservoir ..... . 27,470,000 


‘The great storage reservoir is situated at the top 
of the hill, 243 feet above sea level and behind the 
Palais de Longchamps. 

« Marseilles has four large hospitals and a Pasteur 
Institute. The Hôtel Dieu, in the old portion of the 
town, accommodates 450 patients; the Hospice de la 
Charité has 600 beds; while there is a modern insti- 
tution, the Hôpital de la Conception, situated near 
the Prado Station, which has 800 beds, In addition . 
to these there is a well-equipped military hospital.” 

Mr. Walton Harrison has. also sent some further 
notes on the manufactures and education of Mar- 
seilles which did not appear in the Surveyor :— 


MANUFACTURES. 

_ One of the leading industries is the manufacture of 
soap. There are over 60 factories which annually 
produce about 70,000 tons of soap. Metallurgy is 
another great industry, Marseilles being an important 
centre for the extraction of silver from lead ore, 
whilst oil mills and sugar refineries provide further 
commercial activity to the town. ` 

Amongst other minor productions may be men- 
tioned oil-cakes, tiles, bricks, candles, flour, macaroni, 
semolina, and liqueurs. Marseilles has suffered from 
monopolies enjoyed by the Dock Company and the 

P.L.M. Railway Company. The Dock Company’s 
warehouses were built at a time when the goods were 
stored there for lengthened periods, but these 
are no longer required, and the company’s rates 
for working cargoes are far in excess of the rates 
charged by the Chamber of Commerce on the free 
quays. This has been found to be a serious obstruc- 
tion to the full development of the commercial trade, 
and has been overcome by the gradual increase of the 
quay space under the control of the Chamber of 
Commerce, and by the construction of new docks. 
The monopoly of the P.L.M. Railway Company has 
now been met by the construction of a ship canal 
from Marseilles to the Rhone, at Arles. The com-. 
petition has brought about the desired result in effect- 
ing a reduction in the exorbitant railway rates. 
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EDUCATION. 


The higher education of the Municipality is under 
the control of the ‘‘ Rector of the Academy,” whose 
seat is at Aix (Bouches du Rhone). 

The primary and secondary schools are under the 
jurisdiction of the ‘‘Inspector of the Academy,” at 
Marseilles. 

The chief Grammar School (Lycée) is situated in a 
central. position off the Boulevard de Musée, and 
adjacent to it is the School of Art (L’Ecole des 
Beaux Arts). These buildings together form an im- 
posing elevation of 180 feet long by 165 feet wide. 
On the ground floor are the lecture-rooms, whilst 
the library—a magnificent chamber, containing over 
100,000 volumes and 1,300 manuscripts—and the 
reading-rooms are on the first floor. There is alsoa 
Lycée for girls. 

Marseilles further possesses a Faculty of Science, a 
College of Medicine, a Musical Conservatoire, a 
Higher School of Commerce — with a Colonial 
Section and Mercantile Marine Section attached 
to it. 

The following are the other schools within the 
Municipality :— 


) 

2 Do. do. 3 ( ) 
88 Do. elementary ,, (boys). 

95 Do. do. 5 ) 
37 Kindergarten 


29 

“ Primary superior’? and “primary” schools are 
entirely free of charge. The children are provided 
gratuitously with books. . Moreover, some of the 
other institutions supply the poor children with 
clothes and food—paid for from the school fund. 

The city, in taking its share in the education 
expenses, employs a special staff of officials (watch- 
guards) to keep under surveillance the buildings and 
the children, especially between the hours of 4.30 
and 6 p.m. 


HOME INDUSTRIES. 


The Coal Crists.—At the moment of writing it is 
still doubtful whether the coal strike in South Wales 
can be averted. As a last resort the intervention of 
the Board of Trade was invoked, and as a result the 
differences between masters and men, or rather the 
representatives of the men, were reduced to the one 
concerning abnormal places, for which the men demand 
the minimum day wage instead of payment by piece 
rates. The final decision as to this must be taken 
to-morrow (Tuesday), and it would be useless to 
speculate what the decision will be. Whatever it be, 
whether the men submit, or prefer to go on strike, 
to the enormous loss of the industries of the 
kingdom, the public may well feel frritation at the 
ill-considered action of Parliament, which, in passing 
the Eight Hours’ Act in face of the warnings of those 
most competent to speak on the subject, has been the 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


599 


inciting cause of the present troubles in the coal-. 
mining districts. The present quarrel has not been 
provoked by any immediate grievance. ‘The present 
selling price of coal is high, and as the wages of the 
colliers are mainly guided by the selling price, they 
too are high. It is with the future rather than the 
present that masters and men are concerned. By the 
agreement of 1902 the minimum wage is fixed at 30 
per cent. above the standard rates of 1879, and by 
the award of Sir David Dale the equivalent price was 
fixed at 11s. 6d. per ton of large coal. This price was. 
supposed to leave a profit of about 6d. a ton to the 
colliery owner. But since 1902 the cost of production 
has seriously increased. The cost of stores, pitwood, 
&c., has risen nearly sixpence per ton, the Workmen’s 
Compensation Act means 24d. per ton, and the 
Eight Hours Act rather more than a shilling per 
ton. It follows that owners paying the minimum 
wage to-day must sell their coal at 13s. 6d. per ton 
of large coal if they are to get their sixpence per ton 
profit. The actual price is nearly 14s. per ton, but 
the men are getting not the minimum wage of 30 per 
cent., but 50 per cent. more than the standard of 
1879. Who is to bear the loss when the price falls > 
That is the crucial question between masters and men.. 
The men have stood by the letter of the 1902 agree- 
ment. They have contended that the price must fall 
to 11s. 10d. before they can be asked to suffer. The 
masters replied that the conditions which made the 
1902 agreement possible no longer exist ; but if the 
men will work double shifts they can afford to make 
the equivalent selling price 12s. 6d. per ton. At the 
final conferences the masters made concessions on all 
these points, and the one outstanding matter, so far 
as the representatives of the men are concerned—and 
it must be remembered that the necessary approval 
of the men by no means follows as a matter of course 
—as has been said, is the application of the minimum 
wage rule to abnormal places. If all Welsh coal, or 
even the larger portion of it, were a monopoly 
commodity the difficulty might be solved, as in so 
many other cases, at the cost of the public. An 
increased price would call for sacrifice neither from 
masters or men. But except for naval war purposes 
Welsh coal is not a monopoly commodity, as the 
recent wholesale loss of orders proves, and at most 
only a part of the increased cost of production can be 
charged to the consumer. The Eight Hours Act is 
the main cause of the increased cost. The Act was 
not wanted ; it was stoutly opposed by a large section 
of the miners, and it now threatens to bring untold 
loss and suffering not only upon the miners of the 
United Kingdom—in South Wales alone 140,000 
would be thrown out of employment — but upon 
workmen in numerous subsidiary occupations. [Since 
the above was written the men have been advised to 
accept the modified proposals of the owners, who, it 
is understood, have practically withdrawn their 
demands with regard to working in abnormal places. 
There is to be an armistice until April 9th, by which 
day the miners must have balloted. There is very 
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little doubt that they will accept the final proposals 
-of the owners. ] 


Railway Waggons.—At the half-yearly meetings 
of the Scotch railway companies just held the ques- 
tion of unreasonable detention of freight vehicles was 
discussed, and the question of freight-car supply is to 
be discussed at the forthcoming meeting of the Inter- 
national Railway Congress, data for that purpose 
having been gathered from the managers of 430,000 
miles of railway using 3,800,000 freight vehicles. It 
is a well-worn subject of dispute. When railways 
‘were first introduced privately-owned vehicles were 
allowed, and they still survive on most British rail- 
ways for the conveyance of minerals. But the system 
does not work well. These privately-owned vehicles 
mean extra fixed accommodation, and a great amount 
of empty haulage by which the cost of railway service 
‘is unnecessarily increased. At the meeting of the 
Glasgow and South-Western Railway Company the 
-other day the common ownership of all freight 
vehicles as between the different railway systems, at 
-any rate of so many as are required for the purposes 
of through traffic, was suggested. On British rail- 
ways there is a joint ownership of passenger rolling 
‘stock on certain through routes, and in Germany and 
South Africa there are freight-car pools for through 
-goods traffic, and in the United States a similar 


-arrangement is in force for the through mineral 


traffic. It may be remarked that in a case heard 
by the Railway Commissioners . in July last 
-evidence was given on behalf of the London 
and North-Western Railway Company, in which it 
was stated that 60,000 “ foreign’’ waggons are re- 
-ceived by that company per month, only one quarter 
of which are available for back loading. The common 
‘ownership of freight vehicles, by reducing the number 
required, would relieve congestion due to unnecessary 
haulage, facilitate the movement of goods, and 
-economise the fixed accommodation. 


Trade Boards.—The Board of Trade are about to 
issue the regulations for the government of the Trade 
Boards under the Act of last year, and the Secretary 
-of the General Federation of Trade Unions has drawn 
attention to some difficulties in connection with the 
matter. It is feared by the Federation that there 
will be sectional Boards for different parts of the 
country, and it suggests one Board for the whole of 
one industry in the United Kingdom. Trade union 
influence is supporting the Board of Trade in resisting 
the pressure of certain portions of the United 
‘Kingdom that desire sectionalism. 


The Cotton Crop.—The ** preliminary final ” report 
of the United States Government on the season’s 
cotton ginning was published last week. The amount 
ginned is given as 10,363,000 bales, as compared 
with 13,409,000 bales given in the corresponding 
report of last year. The acreage was rather smaller 
this year than last, but if the Government estimate 
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is correct, the decrease was only about 44 per cent., 
whereas the yield is over 20 per cent. less. It is an 
unhappy coincidence that the Egyptian crop has done 
as badly as the American this year, but fortunately 
the Indian crop has been a large one, and though 
Lancashire does not spin much of it, it will do some- 
thing towards reducing the tension. The present 
position emphasises not only the need for increase in 
the area under cotton cultivation, but the desirability 
of cotton fields in various countries, under varying 
conditions of weather and climate, so that, as with 
the wheat supply, the adverse chances may be 
averaged. 


The Coal-Tar Colour Industry.—During the last 
year there has been considerable development in con- 
nection with the new vat dyestuffs. They are largely 
the outcome of the researches made in connection 
with indigo during the last few years. Most of the 
large Continental colour works now have a range of 
these colours in the market under various names. 
The shades are very bright and exceptionally fast, and 
as regards fastness they form a class by themselves, 
many of them being quite unaffected by a severe 
bleaching process which includes several boilings and 
final chemicking and souring operations. Their 
principal employment is in dyeing yarns intended for 
high-class woven shirtings and zephyrs, and in calico 
printing for mercerised lawns intended for blouses 
and handkerchiefs, where absolute fastness is 
required, and the colour cost is not a matter 
of primary importance. Commenting on the de- 
velopment of these new vat dye-stuffs the 
Manchester Guardian says that if the colours-could 
be sold at about a quarter of the present prices they 
would completely oust many others from the trade. 
The drug cost alone for dying a full pink on 100 lbs. 
of yarn amounts to about £1, for full yellows, blues, 
and violets the drug cost is about £2 per 100 lbs. of 
yarn, whilst a full shade of red may cost as much as 
£10, and these are, for most classes of goods, quite 
prohibitive figures. The colours are nevertheless 
being used in increasing quantities. 


British Fire Offices in America.—The Insurance 
Year Book of New York, which has just been issued, 
gives figures relating to the profits and losses of 
British Insurance Companies transacting fire insur- 
ances in the United States. The largest amount 
received in premiums by any British Fire Office 
from American insurers since it first undertook 
this class of work in 1848 is 196,056,522 
dollars taken by the Liverpool, London and 
Globe, whose losses were much heavier than those 
of any other company, amounting to 115,772,379 
dollars. The Royal comes next. Beginning busi- 
ness in 1851, it has received all told 132,670,025 
dollars in premiums, and paid in losses 78,564,920 
dollars. The figures given include premiums re- 
ceived and losses paid during the whole period in 
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which each of the respective companies has trans- 
acted business in the United States. The losses 
work out at approximately 60 per cent. of the pre- 
miums received. Add 35 per cent. on account of 
expenses, and there is a margin of 5 per cent. on 
all business transacted. It would seem, therefore, 
that although the loss ratio is higher than that ex- 
perienced in the same period in the United Kingdom, 
the figures afford no support to the contention, some- 
times advanced, that profits made by leading Fire 
Insurance Companiea in the United Kingdom, are 
lost in the United States. 


CORRESPONDENCE. 


FRUIT PRODUCTION OF THE BRITISH 
EMPIRE. 


Mr. ALGERNON E. ASPINALL, Secretary of the 
West India Committee, writes :— 


From the reports of Dr. John McCall’s paper on 
the fruit production of the British Empire, read 
recently before the Royal Society of Arts, it would 
appear that the Agent-General for Tasmania has 
been misinformed with regard to fruit production in 
the West Indies. 

He attributes the emergence of Jamaica ‘‘ from a 
most deplorable state of depression” to the subsidy 
of £40,000 a year, which enabled the Imperial Direct 
West India Mail Service to maintain fortnighily steam 
communication with this country and to undertake to 
bring bere 20,000 bunches of bananas by each steamer. 
As a matter of fact, of 13,942,567 bunches of bananas 
produced in Jamaica in 1907-8—I quote from the 
latest Blue-book—13,192,534 bunches went to the 
United States and only 731,833 bunches to the 
United Kingdom. While the steamship subsidy 
has undoubtedly proved very beneficial to Jamaica in 
a variety of ways it cannot be claimed that the great 
bulk of that island’s trade in bananas has been in- 
fluenced by it. Under the existing fiscal system this 
country unfortunately imports far more of this fruit 
from Costa Rica than it does from its own colony. 

His statement that, ‘‘ with the exception of Mont- 
serrat, where there are about 1,000 acres under limes, 
it would appear that the fruit industry is not on a 
commercial basis,’’ is equally inaccurate. He ignores 
entirely Dominica, which is at present the largest 
producer of limes (citrus acida var. med.) and lime 
products in the world, the exports of this crop from 
the island in 1908 having reached 310,000 barrels. 
This fruit is also being produced on a commercial 
scale in St. Lucia and British Guiana. 

Again, Dr. McCall omits all reference to the 
banana industry in Trinidad, which has long since 
emerged from the experimental stage. 
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Dr. JOHN MCCALL, Agent-General for Tasmania, 
to. whom the foregoing letter has been submitted, 
writes :— 

In reply to Mr. Aspinall’s letter, I can only say 
that I have always understood that it was an accepted 
fact that the steamship subsidy, coupled with the 
policy initiated by the late Sir Alfred Jones, was 
responsible for the placing of this industry: on a 
sound footing. The value of bananas produced E 
gave at £1,038,721; this should cover the quantity 
mentioned by your correspondent. I endeavoured 
to get information from the Crown Agents and the 
Colonial Office, but they had nothing beyond what is 
contained in the ‘‘ Colonial Office List,” and my figures 
were obtained from the 1909 edition. The same 
publication mentions, under the heading of Trinidad, 
that there was £9,955 worth of fruit exported. in 
1907-8. The production is not mentioned. As stated 
in my paper, the whole question was surrounded with 
great difficulties. 


OBITUARY. 


LIEUT.-COLONEL GEORGE WILLIAM MACAULEY. 
—The death occurred on the 25th March of Lieut.- 
Colonel G. W. Macauley, late of the Scinde Horse, 
in his 82nd year. Colonel Macauley was a member 
of the Society for thirty years, and constantly 
attended the meetings of the Indian Section. 


GENERAL NOTES. 


DRESDEN INTERNATIONAL HYGIENE EXHI- 
BITION, I911.—Arrangements are being made for 
the holding of an International Hygiene Exhibition 
in Dresden next year, the objects of which were ex-. 
plained at a recent meeting at the Hotel Cecil by 
Professor Dr. Pannwitz, the deputed representative 
of the Scientific Department of the Exhibition. The 
movement is receiving liberal support from the German 
Imperial and State Governments, and it is expected 
that every civilised country will be represented. 
Offices will probably be opened shortly in Victoria- 
street for the accommodation of the British Executive 
and for the general working of the undertaking in 
this country. 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


APRIL 6.—‘‘ Miniatures.’ By CYRIL DAVEN- 
PORT. ALFRED EAST, A.R.A., will preside. 
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APRIL 13.—‘‘ The Port of Dover.” By ARTHUR 
T. WALMISLEY, M.Inst.C.E. The Right Hon. 
Lord Brassey, G.C.B., Lord Warden of the 
Cinque Ports, will preside. 

APRIL 20.—“ Industrial England in 1754 (the 
year in which the Society of Arts was founded).”’ 
By Str HENRY TRUEMAN Woop, Secretary of the 
Society. Sır WiırLıam H. WHITE, K.C.B., 
F.R.S., Chairman of the Council, will preside. 

APRIL 27.—‘‘ Irish Linen and some Features of 
its Production.” By SiR WILLIAM CRAWFORD. 

May 4.—“' Halley and his Comet.” (Aldred 
Lecture.) By PROFESSOR HERBERT HALL TURNER, 
D.Sc., F.R.S. 

May 11.—‘ The Guildhall: 
coveries and Restoration.” 
F.R.I.B.A., F.S.A. 


the Recent Dis- 
By SYDNEY PERKS, 


INDIAN SECTION. 

Thursday afternoons, at 4.30 o’clock :— 

APRIL 21.—‘‘ The Arts and Crafts of Tibet and 
the Eastern Himalayas.’ By J. CLAUDE WHITE, 
C.I.E. 

May 26.—‘“ The People of Burma.” 
RICHARD TEMPLE, Bart., C.LE. 

COLONIAL SECTION. 

Tuesday afternoon, at 4.30 o’clock :— 

May 3.— ‘Commercial Expansion within the 
Empire.” By P. J. HANNON, late Director of 
Agricultural Co-operation, Cape Colony. 


By Sir 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
ALFRED B. SEARLE, Ph.D., M.S.C.1., 
‘c Modern Methods of Brick-making.’’ Four 
Lectures. 


LECTURE I,—APRIL 11.—Brick as a building 
material—Comparison with stone, &c.—Methods of 
manufacture in ancient and modern times—Dried, 
baked, and burned bricks, and their characteristics — 
Materials used in their manufacture—Hand-made 
and machine- made bricks. 

LECTURE II.—ApRIL 18.— Effects produced by 
the introduction of machinery—Difficulties experi- 
enced in imitating hand labour by machines—Use of 
plastic machines of Monarch type—The pug mill, 


grinding mill and mixers—Preparation of clays—The . 
Augur machine—Wire-cut bricks and their manu- . 


facture— Use of represses. 

LECTURE III.— APRIL 25.—Difficulties involved 
when clay is used in plastic state—The stiff-plastic, 
semi-dry, and dry processes, and their limitations— 
Manufacture of firebricks and glazed bricks. 

LECTURE IV.—May 2.—Brick burning—Types 
of kilns used and their relative advantages—Me- 
chanical and other appliances used in controlling 
manufacture of bricks—Changes brought about by 
use of miachuiery = Economie effects in the building 
trade. 
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MEETINGS FOR THE ENSUING WEEK. 


Monpay, Apri 4...Farmers’ Club, Whitehall-rooms, White- 

- hall-place, S.W., 4 p.m. Prof. F. J. Lloyd, “‘ Sup- 
pression of Adulteration.” 

Royal Institution, Albemarle-street, W., 
General Monthly Meeting. 

Engineers, Caxton-hall, Westminster, S.W., 73 p.m. 

Mr. P. G. Scott, ‘“‘Moulmein Waterworks.’’ 
Chemical Industry (London Section), Burlington- 


5 pm. 


house, W., 8 p.m. Dr. P. Schidrowitz, “The 
India Rubber Industry.” 
British Architects, 9, Conduit-street, W., 8 p.m. 


Prof. W. R. Lethaby, ‘*‘ The Architecture of 
Adventure.’ 

Victoria Institute, 1, Adachi tewace, wW. C., 43 p.m. 
Rev. J. White, “ Darwinism and Malthus.”’ 


TUESDAY, APRIL 5...Faraday Society, in the Library of the 
Institution of Electrical Engineers, 92, Victoria- 
street, S.W., 8 p.m. xr. Mr. W. P. Dreaper, 
“ The Nature of the Action of Dyeing.’ 2. Prof. 
WwW. W. Haldane Gee‘and Mr. William Harrison, 
“ The Electrical Theory of Dyeing.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. A. S. Harden, “ The Modern Development 
of the Problem of Alcoholic Fermentation.” 
(Lecture I.) 

Alpine Club, 23, Savile-row, W., 8% p.m. 

Civil Engineers, 25, Great George-street, S.W., 
8p.m. 1. Mr. D. A. Matheson, “ The New Clyde 
Bridge of the Caledonian Railway at Glasgow.” 
2. Messrs. F. C. Buscarlet and A. Hunter, “The 
Queen Alexandra Bridge over the River Wear, 
Sunderland.”’ 


WEDNESDAY, APRIL 6...United Service Institution, White- 
hall, S.W., 3 pm. Major Sir A. Bannerman, 

“ The Creation of the Japanese National Spirit.” 

Royal Archzological Institute, 20, Hanover- 
square, W., 44 p.m. Mr. E.T. Lee, “Two Types 

of Brooches from the Island of Gotland, Sweden.” 


THURSDAY, APRIL 7...Antiquaries, Burlington-house, W., 
8} p.m. 

Linnean, Burlington-house, W., 8 p.m. x. Mr. 
Augustine Henry, “ Elm Seedlings Showing Men- 
delian Results.” 2. Mr. F. Chapman, “ The 
Foraminifera and Ostracoda from Soundings, 
ehiefiy Deep-water, Collected round Funafuti by 
H.M.S, Penguin.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. T. G. Longstaff, ‘‘ The Himalayan Region.” 
Electrical Engineers, 25, Great George-street, S.W., 
Mr. A. Gerrard, ‘‘ The Progress of Electric 
Braking on the Glasgow Corporation Tramways.” 


Fripay, Aprit 8...Royal Institution, Albemarle-street, W., 
9 p.m. Professor P. Lowell, “ Lowell Observa- 
tory: Photographs of the Planets.” 

Civil Engineers, 25, Great George-street, S.W., 8 
p-m. (Student Meeting.) Messrs. G. H. 
Hodgson and H. M. Gell, “The Reconstruction 
and Extension of Egremont Ferry Pier.’’ 

Selborne Society, Burlington-gardens, W., 63 p.m. 
Miss Gertrude Bacon, `“ Wind, Wave, and 

_Cloud.”’ 

Physical, Imperial College of Science, South Ken- 
sington, S.W., 8 p.m. 1. Mr. B.S. Cohen, “An 
Experimental Demonstration of the Loading of 
Artificial Telephone Cables.’ 2. Mr. W. A. 
Scoble, ‘Further Tests of Brittle Materials.” 


SATURDAY, APRU. 9...Royal Institution, Albemarle-street, 
W.,3p-m. Mr. W. W. Starmer, “ Bells, Carillons, 
and Chimes.”’ (Lecture I.) 


Journal of the Royal Society of Arts. 


No. 2,994. 


VOL. LVIII. 


FRIDAY, APRIL 8, r910. 


All communications for the Society should be addressed to the Secretary, John-street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 


MONDAY, APRIL 11th, 8 p.m. (Cantor 
Lecture.) ALFRED E. SEARLE, Ph.D., 
M.S.C.I., ‘‘ Modern Methods of Brick- 
making.” (Lecture I.) 

WEDNESDAY, APRIL 13th, 8 p.m. (Ordi- 


“nary Meeting.) ARTHUR T. WALMISLEY, 
M.Inst.C.E., “The Port of Dover.” The 
Right Hon. LORD BRASSEY, G.C.B., Lord 
Warden of the Cinque Ports, will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


NORTH LONDON EXHIBITION TRUST. 


In 1865 the Committee of the North London 
Working - classes and Industrial Exhibition 
(1864), presented to the Society of Arts a sum 
“of £157, the balance of the surplus from that 
Exhibition, with a view to the annual award of 
prizes for the best specimens of skilled work- 
‘manship exhibited at the Art Workmanship 
“Competitions of the Society of Arts. The Art 
Workmanship Competitions were discontinued 
‘after 1870, but since that date various prizes 
‘have been awarded under this Trust. Prizes 
were offered to the students of the Artistic 
Crafts Department of the Northampton In- 
stitute, Clerkenwell, in 1903, and have been 
continued annually to the present time. These 
have been awarded, for the present year, as 
follows :— 

First Prize, open to all Students, value L3, to 
H. F. S. Knight, for a design and tooling of one 
bound book. . 

Second Prize, open to Students under 18, value £2 
to R. Murchison, for engravings on copper-plate, 
and drawing studies of light and shade. 

The following students, competitors for the 
first prize, were highly commended :— 

P. H. Bennett, for a pendant, necklace and drawings. 

E. E. Walker, for engravings on copper-plates, and 
drawings for the same. 


PROCEEDINGS OF THE SOCIETY. 


FIFTEENTH ORDINARY MEETING. 


April 6th, 
in the chair. 


Wednesday, ALFRED 


IQIO ; 
East, A.R.A., o 

The following candidates were proposed for 
election as members of the Society :— 


Buckley, Frank, H.H. the Nizam’s Guaranteed 
State Railway, Secunderabad, Deccan, India. 

Clark, Henry R., The Ferns, Winscombe, Somerset. 

Culley, William Richard, I.S.O., Submarine Depart- 
ment, Post-office Telegraphs, Woolwich. 

Gray, Thomas T., Tide Water Oil 
Bayonne, New Jersey, U.S.A. 

Greig, Thomas Reeve, Courtlands, Abbeville-road, 
Clapham, S.W. 

Hol, Wiliam Esplin, A.M.I.Mech.E., care of 
Messrs. Marshall, Sons, and Co., Gainsborough. 
Hunter, Gilbert Macintyre, Assoc.M.Inst.C.E., the 
Nitrate Railways Co., Limited, Iquique, Chili, 

South America. 

Husain, Syed Muhammad, Shaistabad, Barisal, 
Backergunge, East Bengal, India. 

Ivens, John Henry Anderson, M.Inst.C.E., 
Drummond-road, Agra, U.P., India. 

Lightfoot, Cecil, 155-183, Chandler-street, Buffalo, 
New York, U.S.A. 

Lyth, Norman Rowe, Assoc.M.Inst.C.E., F.M.5. 
Railways, Construction Department, Seremban, 
Federated Malay States. 

May, Richard William, 5, Billingsgate, E.C., and 1, 
Gresham-road, Brixton, S.W. 

Mead, Percy James, B.A., I.C.S., care of Messrs. 
Grindlay, Groom and Co., Bombay, India. 

Metcalf, Henry, 22, Great James-street, W.C. 

Nipher, Professor. Francis Eugene, Washington 
University, St. Louis, Missouri, U.S.A. 

Oliver, Alfred Mark, Caixa 1284, Rio de Janeiro, 
Brazil, South America. 

Pattani, Dewan Prabashankar D., C. LE; 7 PnAYe 
nagar, India. 

Power, Donald M., Y.M.C.A. PRNdIDE, Syracuse 
New York, U.S.A. 

Rangi, Abdus Slam, P.O. Box 391; 
Burma. 


Company, 


139, 


Ran goon, 
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Ridgway, Henry Maddock, 10, Waterloo-terrace, 
Upper-street, Islington, N. 

Sherburn, William Henry, Rotherwood, Stockton- 
heath, Warrington. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Fortier, Prof. Alcée, Litt.D., Tulane University> 
Gibson - hall, Tulane Campas, New Orleans, 
Louisiana, U.S.A. 

Maingot, Ferdinand J. Graham, 23, St. Vincent- 
street, Port of Spain, Trinidad, British West 
Indies, 

Price, Morgan Philips, M.A., J.P., Tibberton Court, 
Gloucester. 

Ruttan, Lieut.-Col. Henry Norlande, City Engineer’s 
office, 223, James-avenue, Winnipeg, Manitoba, 
Canada. 

Stoeckel, Carl, Norfolk, Connecticut, U.S.A. 

Ware, Rev. James, Foreign Christian Mission, 
Shanghai, China. 

Wells, Charles Wesley, 2, Rector-street, New York 
City, U.S.A., and 88, Bishopsgate-street Within, 
E.C. 


The paper read was— 


MINIATURES. 
By CYRIL DAVENPORT. 


The present meaning of a miniature is 
simply a small movable picture, however pro- 
duced—whether on ivory, paper, card, copper 
or vellum. In classical times, the #z7za- 
tori caligraji were the writers who painted 
initial letters in manuscripts, with minium, or 
red lead. These distinguished letters gradually 
became more ornamentalin form. From them, 
as a starting point, grew decorative scrolls 
and borders, and in time it is probable that 
the same miniatori painted the beautiful full 
page illustrations of medieval manuscripts. 

But as an art, small painting is far more 
ancient than is generally known. In Egypt, 
the papyri were ornamented with ‘small paint- 
ings from a very remote period. The Papyrus 
of Ani, a Book of the Dead, is full of beauti- 
ful examples of such work. It was written 
about 1500 or 2000 B.C. The figures are 
painted in flat opaque colours, which are 
still fresh and unfaded to-day. This is a 
very interesting point, as modern colours fade 
badly as a rule. The Egyptian palette, how- 
ever, was not a large one. Lampblack was 
used for outlines, chalk or white clay for white, 
red was ferruginous earth or ruddle, yellow 
also an earth, yellow ochre, blue probably 
oxide of copper. All these colours are perma. 
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nent, and they were probably worked with a 
little gum as a medium. 

A remarkable school of painting existed at 
Sikyon, in Greece, about 300 B.C., but we only 
know of it from what Pliny tells us in his 
‘‘Natural History.’ The work done here 
seems to have been like the wax or encaustic 
painting that we know of a later date, either 
on wooden panels or outside coffin cases of 
mummies. Pliny mentions that Lysippos 
wrote upon his panels ‘ Avoirros évéxavoey”’ 
(‘‘ Lysippos burnt me in’’), and this is sup- 
posed to point to encaustic work in which the 
wax has been melted. 

Pliny mentions other methods of painting, 
but their exact nature is still conjectural. 
There is ‘‘ Chrestographia,’’ which may be the 
same as Diagraphice, ‘‘that is to say the 
skill to draw and paint on boxwood,’’ very 
likely resembling the small tempera painting 
in wood from the Fayum. Then there was 
‘‘ Catagrapha,’’ invented by Cimon, the 
Cleonian, who first imitated the folds of 
garments in flat pictures. 

About encaustic work Pliny says :—‘‘ Ceris 
pingere ac picturam inurere quis primum 
excogitaverit non constat,’’ so that we may 
it was an 
ancient and well-known art. 

But perhaps the most curious statement he 
makes is that in which he says :—‘‘ Laia 
Cyzicena Rome et penicillo pinxit et cestro 
in ebore imagines mulierum.” What this 
painting done by Laia Cyzicena was is 
much in dispute and much has been 
written about it. There is, however, a little 
ivory plaque in the British Museum which 
may, perhaps, explain it. The plaque bears a 
scratched design with a sharp point or cestrum. 
The ivory has somehow become stained green, 
but in places the stain has been apparently kept 
off by some protective covering. If this design 
had been filled in with coloured wax melted 
over it, the effect would have been beautiful 
and the wax might have protected the ivory 
from the green stain. 

Apelles was the best artist of any time, 
according to Pliny, but we have no trace ofhis 
work left;.there is a legend about him and 
Protogenes, however, of lines drawn one 
within the other, that show him to have been 
at all events capable of miniature work. 

Vase paintings are miniatures done in 
enamel colours, black, white, or blue, and 
burnt in; they were at their highest point of 


excellence in Greece about the. fifth or sixth 


century, B.C. 


Azril & 1910. 


Much enamel work of small kind was done 
in Rome during the early centuries of the 
Christian era. The ‘‘ gold-glasses’’ of the 
Romans are in fact enamels, being glass fused 
over gold, and they show various portraits 
and Biblical representations as well as hunting 
scenes, animals, love scenes, and games. 
They measure from about half an inch to five 
or six inches, and now and then a little colour 
(enamel of course) is found on them. They 
were often set in bowls of glass, and have 
been found in the early Christian cemeteries. 
They have been well described in an admirable 
illustrated monograph by R. Garrucci, “ Vetri 
ornati di Figure in Oro. Roma, 1858.’’ The 
later art of ‘‘ Verre Eglomisée’’ was probably 
suggested to M. Glomis by these Roman 
gold-glasses. 

The next step in enamel miniatures is pro- 
bably to be found in clozsonné work, where 
the lines of the design are soldered to a metal 
base and the interstices filled with powdered 
enamel. Of this kind of work there are many 
instances to be found in jewellery. Byzantine 
crowns show several fine examples ; the crown 
of Charlemagne, the crown of Hungary, and 
the crown of Constantine Monomachos are all 
remarkable specimens. On the Dowgate-hill 
brooch is a portrait of a king, probably King 
Alfred, and in the Alfred jewel is a curious 
figure ofa man. In the Pal d’Oro, at Venice, 
are two small full-length portraits of the Doge 
Ordelafo Faliero and the Roman Empress 
Irene. 

But in the sixteenth century an enameller of 
Limoges, in France, ‘‘ Leonard dit Limousin, 
Esmalieur Peintre, valet de chambre du Roy,” 
invented a method of painting in vitreous 
enamels on copper plaques without the use of 
cloisons, and several of his followers did 
beautiful work of the same sort. All enamels 
are remarkable for their permanence. 

In the early part of the sixteenth century 
Hans Holbein, the younger, came to England, 
and very likely studied the paintings which 
abounded in the beautifully-illuminated manu- 
scripts of his period and before it. The study 
of these MSS. is, indeed, a large subject of 
itself, but I can onlyjust mention it at present. 
But Holbein painted miniatures, each complete 
and not associated with manuscript or any 
other work. In making this small peculiarity 
Holbein initiated the important school of por- 
traiture in miniature that has flourished ever 
‘since, particularly in England, where‘the art has 
developed into three distinct schools. The 
first of these schools was actually founded by 
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Holbein himself, and his style prevailed 
strongly in most of the work done by his 
followers, both during his own time and the 
immediately succeeding period. Small rectan- 
gular pictures have been painted so generally 
at all times that they cannot be considered as 
types of any particular period, but it may be 
said that the type most characteristic of the 
Holbein period of miniature art is that the 
paintings are small, circular, with plain blue 
backgrounds, and the faces showing little 
shadow. They are painted upon paper, card, 
or vellum, and there is a prevalence of ladies’ 
portraits. 

Holbein’s most distinguished successor was 
Nicholas Hilliard ; he copied several portraits 
of Henry VIII. and his successors, but also 
painted many fine portraits of Queen Eliza- 
beth, to whom he was “ goldsmith, jeweller 
and illuminator.” His work is strong, and 
very decorative, but the flesh colour is always 
badly faded. Hilliard was a Devonian, and 
probably very successful from a business point 
of view, as he held a license given by James I., 
for twelve years, ‘‘To our drawer of small 
portraits’’ to paint the Royal likeness, and 
also he was empowered to grant permission to 
others to publish portraits of the King. Hilliard 
wrote the first treatise on miniature painting in 
English. It has never been published in full, 
and is now in the possession of the University 
of Edinburgh, who courteously allowed me to 
make many extracts from it for a little book on 
the same subject.* He is well represented at 
Windsor and at Montagu House. 

Isaac Oliver was also a goldsmith and 
jeweller, and is supposed to have worked with 
Hilliard. There is some similarity in their work, 
but Oliver liked comparatively large work, 
often about nine inches in length, rather than 
small, and he also made several copies of other 
artists’ work. His work is excellent and strong, 
and some fine examples are at Windsor 
Castle. Peter Oliver, Isaac’s son, worked like 
his father at copying large pictures in minia- 
ture size, but his work is not so good. He is 
said to have been the first artist to draw 
miniature portraits in black lead. 

The second large division of miniature 
painting was dominated by the art of Anthony 
Vandyck, but, unlike Holbein, he seems not 
to have painted any miniatures, at least none 
are certainly by him. The great miniature 
painter of this period (the seventeenth century) 
was Samuel Cooper, who is justly considered 


* Davenport, ‘‘ Miniatures, Ancient 


and Modern.” 
London: Methuen. 
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to be the greatest miniature painter England 
has yet produced. 

Cooper’s art is undoubtedly very fine, and 
remarkable not only for grace, charm, and 
colour, but also for strength—a rare virtue in 
a miniature. He worked on paper, card, or 
vellum ; his pictures are usually in an oval, 
the faces are strongly shadowed and the back- 
grounds are varied. He laid down a sort of 
groundwork of white or cream and worked 
over it with transparent colour, and he also 
did a few miniatures in oils. His method of 
painting hair is wonderfully good, but he had 
a remarkable tendency to leave out everything 
but the face only from his miniatures. De- 
tractors. have said that he could not draw 
anything else, but the probable explanation 
is. that Cooper had so many sitters that he had 
not time to finish more than the face in most 
cases. His most celebrated portrait is of Oliver 
Cromwell, and is now at Montagu House, but 
there are some splendid examples at Windsor, 
particularly a charming head of Frances 
Stewart, Duchess of Richmond, the original 
of the figure of Britannia on English coins. 

After Cooper came several others, who took 
his work as their model, but none of them 
approached his excellence. Among them may 
be mentioned Laurence Crosse, Bernard Lens, 
Thomas Flatman and Nathaniel Dixon. 
~ Under the special patronage of Charles I., 
a Genevan jeweller and enameller, Jean 
Petitot, came and worked at the English 
Court. Petitot had studied under another 
French jeweller, H. Touton, of Chateaudun, 
who had made several experiments with 
metallic colours finely ground up with a little 
glass flux and used with a volatile oil as a 
medium. Petitot carried. on these experi- 
ments under the able advice of Charles’ 
physician, Turquet de Mayerne, a very 
learned chemist, and eventually produced a 
series of colours which have never since been 
equalled. Not only that, but Petitot acquired 
such extraordinary skill in the manipulation of 
the fusible colours that no artist in. the same 
manner has yet been able to approach his ex- 
cellence.j; Petitot painted numbers of portraits 
of personages of the English Court, and on the 
death of Charles he went to France and became 
attached to the Court of Louis XIV., and 
there also he fpainted a remarkable series of 
portraits. Petitot’s enamels are painted on a 
white groundwork fused on a thin gold plaque. 
There is a fine collection of them at Windsor, 
and others in the Jones collection at the 
Victoria and Albert Museum. 
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The third and last period of English minia- 
ture painting is dominated by the influence of 
Sir Joshua Reynolds, and its leading minia- 
turist was that curious character, Richard: 
Cosway, also a Devonian. Cosway painted: 
on paper and card, but his name is particularly 
associated with the use of thin pieces of ivory’ 
for painting upon. He was the first artist of 
note to use ivory to any great extent, and he 
still retains his pre-eminence as an ivory 
miniaturist. Cosway’s artistic gift fitted him 
singularly for the style of art he inaugurated ;- 
he was a rapid and facile draughtsman, he 
utilised the delicate creaminess of his ivory to- 
the full, he had a remarkable gift for posing 
his sitters and a wonderful sense of arrange- 
ment of drapery. He was the founder of the 
modern school of miniature painting, and 
although both Hilliard and Cooper were in- 
comparably greater artists, neither of them 
has had anything like the influence upon 
miniature art that Cosway has. 

A large number of miniature painters fol- 
lowed Cosway, who made the art very popular, 
and some of these have left excellent work. 
Among the best known of these artists may be 
mentioned George Engleheart, who worked 
with Sir Joshua Reynolds; Sir Henry Rae- 
burn, who began life as a goldsmith and 
eventually took to large portraits in oils ; 
Andrew Plimer and his brother Nathaniel, 
whose work is now very keenly sought after ;. 
John Smart, who went to India and painted 
miniatures of native dignitaries with great. 
success; Alfred Chalon, Sir W. J. Newton, 
Sir William Ross, Robert Thorburn, 
many more. 

Thorburn lived until 1885, but he had given. 
up miniature painting some time before and 
taken to oils. He is said to have given up- 
miniatures because of the competition of 
portrait photographs, and I think it may be 
said that with Thorburn the old - fashioned 
miniature epoch came to an end. Modern 
work, although founded on Cosway, appears 
to me to show signs of new development, and 


and 


when we are distant enough from it we may 


perhaps be able to see more clearly its strong 
and distinctive points, as well as its defects. 
Abroad miniature art does not. appear to have 
followed any particular line of evolution, but 
there have been several notable artists in this 
style. Adolph Hall, a Swede, did beautiful 
work in the eighteenth century; he worked 
on ivory, but only painted the flesh in trans- 
parent colour, using gouache for the acces- 
sories. Jean Isabey painted large miniatures 


April 8, 1910. 


on paper or card, with transparent colours. 
He was pre-eminently the artist of the Napo- 
leonic Court, and his work is strong and 
very graceful; there are several very fine ex- 
amples of it at Hertford House. L. Mansion 
painted large miniatures on ivory, the flesh 
transparent and the rest opaque; he also 
wrote a treatise, ‘‘ Lettres sur la Miniature 
par Mansion, élève d’ Isabey.” 

In England, early in the nineteenth century, 
Henry Bone, R.A., made several copies of 
large portraits in enamel miniature. These 
enamels are painted in the same manner as 
those of Petitot, but they are in every way 
much inferior. Bone’s enamels, however, are 
not to be lightly considered, as, if properly set, 
they are very decorative. William Essex also 
made several enamel miniature copies of large 
pictures in the same way, but he also did 
much original work, all very small. 

I think that in capable hands there might 
be a future for miniature portraits in vitreous 
enamels, but they are difficult to do; they 
have, however, the great advantage of not 
fading if carefully kept away from damp. 


DISCUSSION. 


Mr. H. B. WHEATLEY, in opening the discussion, 
expressed his very great pleasure, and he was sure 
that of the audience also, at having seen on the 
screen so many fine representations of the great 
miniatures of past times. One of the most 
interesting points brought out in the paper was the 
fact that such great painters as Oliver, Hilliard, and 
Cosway painted in large as well as in miniature. In 
that connection it was worthy of record that a very 
fine portrait by Cosway, one of the few that he 
painted in large, was hung in the ante-room of the 
Royal Society of Arts, with which Cosway was 
intimately connected; and in that painting much of 
the work of the miniaturist could be seen. This 
country stood very high indeed in the miniature por- 
trait painters it had produced; and it seemed to 
him that the people of the present day were deeply 
indebted to them for having left on record represen- 
tations of the distinguished men and women of past 
times. 


The CHAIRMAN (Mr. Alfred East, A.R.A., 
P.R.B.A.), in proposing a very hearty vote of 
thanks to the author for his exceedingly inter- 
esting paper, and the beautiful slides with which 
it had been illustrated, said that while he was 
not a miniaturist he was catholic enough to ad- 
mire any form of art, whether in miniatures or in 
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a more extended shape. As those present were 
aware, certain technical principles applied in larger 
paintings, which did not apply to miniature paintings. 
He remembered that one of the old teachers of his 
youth used to say, ‘‘ Why make ten thousand little 
strokes when one will do?’’ It appeared to him 
the miniaturist made ten thousand little strokes, 
and he made them do what he wished. Nevertheless 
there was an underlying principle which governed all 
art,—good drawing, exact values, and good colour. 
He differed somewhat from the author’s remarks in 
reference to the permanency of colours. The white 
colour the Egyptians used was not chalk, but lime 
white, which was now used by nearly all Asiatic 
countries, for instance, China and Japan. When he 
was in Japan he painted with Japanese colours, which 
were made on a different basis from those in this 
country in one respect, the white being a lime white, 
the red an oxide of iron, and the yellow a yellow 
ochre which was also an oxide of iron. Those 
colours were absolutely permanent. The reason the 
earlier miniatures in water colours faded was that a 
permanent crimson was not discovered till a recent 
period, the cochineal which had hitherto been 
used being a fugitive colour. The colours of some 
of the old Italian and Dutch oil pictures were 
as brilliant as when they were painted. At the 
present time colours were better than ever they 
were, but the reason they were not permanent was 
because of the method adopted by artists in their 
use. There was a stupid want of knowledge on the 
part of painters in not knowing how colours affected 
each other. For instance, a quick drier was super- 
imposed over a slow drier, which caused the paint to 
crack. Modern painters did not attend to their busi- 
ness in that respect as much as the old masters did. 
The old masters ground their own colours, and knew 
exactly how rapidly they dried. The fast drying colours 
were retarded by the admixture of a little olive oil, 
which was a very slow drier, and the slow dry- 
ing colours were advanced by the admixture of a little 
boiled linseed oil, so that a uniform drying basis was 
obtained, which, unfortunately, was not the case at 
present, now the artists were in the hands of the 
colourmen. Many artists, nevertheless, corrected that 
defect, and a great number of learned men, such as 
Professor Church, F.R.S., who had devoted his life 
to the question of the permanency of colours, had 
investigated the subject. Those who wished for 
further information on the point would be greatly 
instructed if they read Professor Church’s work on 
the subject. In his opinion, the charge of want of 
permanency in modern colours was not well founded. 
To return to the art of miniature painting, he 
thought an artistic gain was sometimes obtained. 
where the artist gave the textures of the dress, 
using a body colour of white, which was very 
charming on an ivory surface. It was not always an 
artistic gain to use a transparent colour in every part 
of the miniature. It was no doubt a difficulty to get 
the quality of texture in transparent colour, but if a 
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bigger gain was obtained he did not understand why 
it should be said that there was anything wrong with 
the use of body colour. About fifty years ago, white, 
with a basis of zinc, was discovered which would 
last for hundreds of years; previous to that time all 
colours mixed with white were not permanent. He 
thought the end to be obtained was the thing to 
strive for; the means to attain the end artists would, 
he thought, be able to secure, at any rate partially. 
All artists liked good technique, but the method of 
using colours was also a most interesting point, 
especially to miniaturists. He did not think there 
need be any fear that present-day colours would 
not stand, because they were so much superior to 
those of the earlier part of the Victorian era 
and an earlier period still. If the colours used by 
some of the careless painters whose works were 
exhibited in the National Gallery were inspected it 
would be seen that colours which must have been 
intended for rose or pink had disappeared, especially 
in some of the works of Turner. Turner was a very 
careless artist in the use of pigments. He remem- 
bered being told by an old friend of his who knew 
that great artist, a story of Turner going to Newton’s 
shop and being informed by Mr. Newton that he had 
just discovered a most marvellous carmine, which, 
however, was not permanent; and Turner replied, 
ss Never mind about its permanency; I must have 
some of it.” That was very characteristic of the 
man. ‘The artists’ palette of permanent colours had 
been greatly extended since that time. There now 
existed a yellow cobalt which was a permanent 
colour, which had not been known before. He 
thought the blue in the Egyptian miniatures to 
which the author had referred was not an oxide of 
copper, because that always turned green when 
exposed to the sunlight. It darkened if it was kept 
in the dark, and recovered its colour when exposed 
to the light. It was what was now called Prus- 
sian blue. He thought in all probability that 
the blue the Egyptians used was either pulve- 
rised lapis lazuli, which was now known as ultra- 
marine, or the mineral blue of cobalt, both of which 
were absolutely permanent. That could easily be 
ascertained, because it was well-known that the 
pigment of cobalt always showed purple at night, 
and, were it not mixed with a trifle of oxide of 
copper, which had the strange quality of bringing 
back its colour in a yellow light, it would be 
almost useless for the purpose of the painter. He 
had made these remarks with regard to colour in 
defence of the modern painter, because he did not 
wish people to imagine that the pictures they might 
buy at the forthcoming Royal Academy would fade 
in a few years! Painters suffered a good many 
penalties. Personally he loved trees, and was very 
enthusiastic over them. He remembered, when 
passing along a road, stopping a man who was 
cutting down a tree, and saying to him, “ What are 
you doing? ‘That tree has done you no harm; why 
should you take its life? Besides, you are spoiling 
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the landscape ; you ought to be ashamed of yourself.” 
The man put his axe down, wiped his manly face with 
the back of his hand, looked at him in a strange way, 
and then turned with a pitying expression on his face 
and said to his mate, ‘‘ Dotty!’’ Mr. Davenport, who 
was a great authority on the subject of miniatures, 
had given a very excellent paper, in addition to 
which he had written a book on the history and 
production of miniatures which was worthy of 
close study, but he would like to have heard the 
author say something more upon the question 
of enamel portraits, which were absolutely per- 
manent,a nd which were the most charming per- 
haps of all the arts of miniature painting. There 
were two forms of clotsonné work; one was 
the soldering of a partition which divided the dif- 
ferent enamels, and the other was where the metal 
was cut out. The Japanese and Chinese adopted the 
former method with great success. The specimens 
of his own work which the author had shown were 
not clotsonné. The enamel was painted upon the 
surface of the copper, and fired, a beautiful perma- 
nent effect being obtained, which was absolutely un- 
changeable. The technical difficulties connected with 
such work were very much greater than those in ordi- 
nary painting upon ivory, but the result obtained was an 
ample recompense for the extra labour. The charming 
transparency and beauty of colour, which was like a 
series of gems, was the finest expression of colour 
that could possibly be produced by an artificial means, 
and such work should commend itself to all minia- 
turists. Personally he liked to use big brushes and 
big canvasses, and he was afraid he did not possess 
sufficient patience to become a miniaturist, but he 
greatly admired and appreciated the work which had 
been produced by so many able exponents of minia- 
tures from the early days right up to the present 
time, so many of whom were Englishmen. 


The resolution of thanks was then put and carried 
unanimously. É 


Mr. CYRIL DAVENPORT, in reply, said the Chair- 
man had stated that the Egyptians did not use chalk. 
Personally he would like to know what other sub- 
stance had little shells in it, because Pliny said that 
the white pigment used by the ancients was a 
white colour which had little shells in it, and that 
was why he (Mr. Davenport) said it was chalk. The 
colour question was a most important one to 
which too much attention could not be paid. He 
believed the blue to which the Chairman had re- 
ferred had been analysed, and had been proved to 
be copper. He did not think the Egyptians used 
lapis lazuli as a colour, or in their inlays, but 
they might have done so. At the present time it 
was very easy to make enamel and ivory minia- 
tures.. If an artist was clever at the work he could 
do two or three miniatures on ivory, in a day, but 
it would take a great deal longer than that to doa 
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“miniature in enamel. He thought it was a great pity 

that some of the miniaturists did not start a new line 
‘in vitreous enamels, and not painted enamels. 
Painted enamels were so stilted, that while it was 
possible to get a.good colour, it was difficult to get 
the soft effect obtained upon glass. He would be 
~very pleased to show those who desired to see them 
two specimens of vitreous enamels he had made, one a 
landscape, and the other a little portrait. 


SOY BEANS. 

At a recent meeting of the Linnean Society, 
‘Mr. J. H. Holland, on behalf of the Director of 
Kew, showed samples of Soy Bean, Glycine Soja, 
‘Sieb. and Zucc. (G. hispida, Maxim.), with herbarium 
specimens of the plant producing this seed. 

He stated that the seeds of ‘* Soy,” of which 
there are many varieties, may be black, brown, 
:green or greenish-yellow, yellow, or mottled ; some- 
‘times seeds are described as white, but there appears 
to be no Soy bean true white in colour. © 

This plant is variously known as *‘ Soy,” ‘ Soja,”’ 
‘« Soya,” “ White Gram,” “ American Coffee Berry,” 
-and ‘‘ China Bean.” . 

In China and Tapan, where the plant has been 
-cultivated for many years—perhaps centuries—the 
-beans are an important food, and they are also said 
‘to be used as a substitute for coffee. Bean cake and 
ithe sauce known commercially as ‘‘Soy” is also 
cmade from them. It is stated that in the manufac- 
‘ture of the Soy of commerce, in addition to the beans, 
-the requirements are simply a large amount of salt 
-and flour, and an unlimited supply of fresh water. 
Wenchow is an important centre of the manufacture, 


„and here the bean used for the purpose is said to be ` 


-chiefly the white form from Chinkiang. 

The cultivation has been extended to India, Africa, 
and other warm countries, and in America the plant 
-has been grown for a number of years (25 at least) as 
a forage crop. Like many other leguminous plants, 
‘it has a special value as a green manure. 

The principal use of the beans in this country is for 
‘the extraction of the oil, of which they contain about 
18 per cent. suitable for soap-making, and in general 
.as a substitute for cotton-seed oil. The residue, after 
‘the extraction of oil, is suitable for feeding cattle, and 
‘for this purpose appears likely to become a serious 
-competitor of cotton-seed cakes, sunflower-seed cakes, 


_ linseed cakes, &c. The beans can be bought'in _ 


‘London at about £5 to £6 per ton; the oil realises 
about £21 to £22 per ton, and the cake about £6 to 
47 per ton. 

Beans and bean-cake exported from China have 
gone chiefly to Japan, and certain parts of Asia, 
but recently, beginning about November, 1908, an 
‘important trade has been developed in them, more 
-especially with the beans, between Manchuria and 
Europe, Dairen (Dalny) being the chief place of 
export. : 
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The cause of this sudden development may, perhaps, 
be attributed to the facts that a great increase in the 
cultivation took place in Manchuria during the Russo- 
Japanese war, to meet the demands for food of the 
Russian Army; then, when the troops were with- 
drawn, the production being found profitable, and 
the home demand reduced, other markets were 
sought. The trade extended to Japan, and after- 
wards, assisted perhaps by a period of depression in 
that country, it ‘extended to Europe, where the in- 
dustry has created interest in many quarters. 

The amount of the 1908 crop sent to Europe 
through Vladivostok up to July, 1909, was 180,000 
tons, the greater part destined for the English market 
(Hull and Liverpool), and the remainder going to 
German (Hamburg) and Scandinavian ports. 

Up to 1907, the export of Soy beans from Man- 
churia did not exceed 120,000 tons annually. During 
1908 the export rose to 330,000 tons (one half shipped 
from Dairen; 100,000 tons from Newchang, and 
65,000 tons by rail wé Suifenho to Vladivostok), 
the increase, it is said, being due entirely to the 
demand from Europe. The total of the 1909 crop 
exported has been estimated at about 700,000 to 
800,000 tons. It is anticipated that at present prices 
Europe may eventually take at least 1,000,000 tons 
annually. 


GUN-RUNNING IN THE PERSIAN GULF. 


- The illicit traffic in arms and ammunition imported 
into the Indian trans-frontier regions has recently 
sustained a decided and salutary check. Owing 
to the failure of the Brussels Arms Conference 
to devise any remedy, renewed and more vigorous 


measures have been taken on the spot, principally 


through the drastic orders given by Admiral Slade, 


- Naval Commander-in-Chief of the East Indies 


Squadron, who himself sailed on board H.M.S. 
Hyacinth for the Persian Gulf, on the 21st January, 
and was followed by the R.I.M.S. Hardinge, with 
four companies of the 123rd Outram Rifles, sappers 
and miners, gun and mules on board. The extent of 
the traffic cannot, of course, be gauged very accu- 
rately, but Muscat is the principal mart or place of 
consignment, and according to our latest consular 
report (that for 1908-9), 85,820 rifles, 2,850 pistols, 
and about 123 million cartridges were imported 
into Muscat during the year, the whole being 
valued at £237,644. Belgium had the largest 
share (48°2 per cent.) of this aggregate, the United 
Kingdom came next with 34°5 per cent. and France, 
Germany, and Roumania made up the rest. A large 
quantity of these imports evidently find their way 
into Turkish Arabistan where, as last year’s fighting 
on the Tigris shows, the desert tribes are well 
equipped with arms and ammunition, and also into 
Persia, where the recent disturbances have increased 
the demand for arms. But the best part of the arms 
from Muscat are shipped to Jask on the Persian coast, 
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whence by devious routes, through Eastern Persia 
and Baluchistan and southein Afghanistan they find 
their way into the hands of the tribes on the Indian 
north-western frontier. When few captures are made 
the arms are sold at a very low price and, according 
to an Indian paper, it is not difficult for a European, 
unskilled in the art of haggling over prices, to buy at 
such times a modern weapon of good make at a lower 
price in the Muscat bazaar than he could purchase it 
in a Bombay shop. Recent seizures, however, must 
have put the prices up very considerably. These 
captures have been on a large scale, the Fox, Phal- 
omel, and Lapwing having seized and destroyed during 
the last few months in all 6,250 rifles and 840,cco 
rounds of ammunition. The task of dealing with 
the dhows that smuggle all these consignments has 
been much facilitated now that the chief ships are 
fitted with wireless telegraphy, and that shore stations 
have been erected both at Muscat and Jask. Another 
invaluable aid has been supplied by the purchase of a 
few steam launches to pursue the dhows into shallow 
waters. There is good ground for hoping that these 
measures, coupled with the known decisive attitude 
of the Indian authorities, will minimise if not put a 
stop to a traffic that, for some time past, has been 
attaining dangerous proportions. 

The latest intelligence is that, during the night of 
January 26, an expedition from the Hyacinth and 
Hardinge was landed, under the command of Colonel 
Delemaine, and after some hours’ march found an 
arms depot on the Jagin river. The position was 
defended, but was eventually captured, and 750 rifles, 
besides revolvers, bayonets and gunpowder, and about 
50,000 rounds of ammunition, were destroyed. The 
British losses were zz, but the Afghans had three 
killed, 


ARTS AND CRAFTS. 


Design.—It is a thing to be regretted that, for all 
the Arts and Crafts movement has done for minor 
handicrafts, its effect on industry has been indirect. 
Very little in the way of design for manufacture is 
usually to be seen at the Arts and Crafts Exhibitions, 
and the greater part of what was shown last winter 
was not very recent work. We have, therefore, to 
rely as usual upon what is being exhibited by the 
manufacturers, the decorators, and the retail shops if 
we want to form any clear idea as to the direction in 
which design is at present moving. In some respects 
the movement is not pronounced. In designs for 
wallpapers, chintzes, and other fabrics the early and 
mid-Victorian type of pattern still preponderates, 
whilst there is also a fair sprinkling of patterns 
founded on old crewel work, on Indo - Portuguese 
embroidery, and on the style of the French Louis 
and the Brothers Adam. There is, however, one 
point of view from which it may be said that 
things have changed very considerably. It is not 
long since small disconnected patterns were the rage. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Azril 8, 1910. 


For a while, everything was sprigs and spots. After 
that, stripes held the field, and still later lattices of 
various sorts. These designs were, for the most part, 
small in scale and very open in character, so that the 
proportion of unbroken ground was large. And the 
cry was all for “open” patterns. The few designs. 
which happened to be something more than spot, sprig, 
or Stripe patterns were all very thin in character, often 
consisting mainly or entirely of lines or dots which 
broke up the solid expanse of ground at compara- 
tively rare intervals. Things have in this respect 
been changing quite remarkably, and to-day the 
material is often so completely covered that hardly 
any ground at allis left bare. Designers were com- 
plaining a little while ago that there was practi- 
cally no demand for pattern that amounted to any- 
thing—everything was plain, or, if patterned at all, 
it was only with some simple diaper. That certainly 
can no longer be said. Surfaces are beginning to be 
covered with pattern again—sometimes overloaded 
with it. So far so good—from the point of view 
the designer at any rate. But the quality of a good 
deal of the design leaves much to be desired. This 
may be partly due to the fact that the rising genera- 
tion gets very little training in pattern design—but 
the trouble lies in great measure with the prevailing 
fashion. The demand at present is apparently for 
naturalistic designs based on mid-Victorian types— 
and so we get too often flowers, fruit, and foliage of 
all kinds, which seem to have run rather more than 
wild and to be scattered over the field with careless 
profusion. But, granted all this, signs are not 
wanting whlch point to better things. There are 
patterns to be seen which are well drawn and well 
schemed. There are still competent designers amongst 
us, and now that the demand for pattern begins again 
to be evident, it will probably be only a matter of a 
little time before it is turned into new channels, 
affording full scope for better and more constructional 
design. 


Textiles.—The designs for textiles now prominent 
in the shop-windows are almost all of them large and 
bold in scale. Those for damask and tapestry vary 
very little from year to year, and are naturally some- 
what stiffer than those in fashion for lighter printed: 
stuffs. The carpet designs, which generally follow 
at some distance the patterns of hangings and furni- 
ture coverings—though not, of course, so full as, say, 
those for printed cottons—are by no means so open 
as they were some time ago, and the plain or slightly 
diapered field with a decorated border, though it is- 
still to be seen, is nothing like so common as it was. 

The printed cottons, linens, and such like fabrics 
are for the most part a mass of floral growth—occa- 
sionally arranged in bunches and festoons, but more. 
often thrown in apparently careless confusion on the 
material. There is one regular type of design which 
consists of clumps of bright flowers surrounded by 
rather neutral-coloured foliage, which forms a sort of 
half-tint between them and the light ground of the 
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material, so well covered that it only peeps out at 
quite rare intervals. The expedient of printing the 
pattern on the warp so that it looks blurred instead 
of sharp in the finished material is being pretty exten- 
sively used, and sometimes with very happy effect. 
Callendered chintzes, too, hardly to be had some 
time ago, are now to be seen everywhere—possibly 
because the type of pattern momentarily in fashion 
recalls the days when covers and the like were 
generally made of this stiff, highly-glazed cotton. 

Printed muslins which had such vogue some years 
ago (alike as cheap curtains in the shops and as an 
easy road to medal gaining at national competition) 
have long since lost their popularity—and have been 
supplanted by muslin curtains, &c., almost uniformly 
white or cream coloured. There is now, however, a 
tendency to use colour again—though this time the 
colour effect is produced generally by weaving, and 
colour is only rather sparingly introduced. A varia- 
tion on this, more ingenious than beautiful, is to 
render printed festoons and garland patterns in 
appliqué in colour on white muslin curtains and the 
like. The effect of this is so remarkably like old- 
fashioned scraps cut out and pasted on, that it really 
does not seem as though the idea could be more than 
a momentary aberration of taste. 


Wallpapers.— Wallpapers are not quite so exuber- 
ant in design as the textile fabrics—neither are they 
so entirely naturalistic in character, though naturalism 
is undeniably the predominant note. They are printed 
for the most part in pure, bright colours on white or 
quite light grounds—but in striking contrast to this 
prevailing custom some of the best manufacturers and 
decorators are showing also a few patterns on a dead 
black ground—the revival obviously of an old Chinese 
fashion. In a show-room amongst a quantity of light 
things this comes as rathera refreshing change, but one 
cannot help feeling that it would in all probability be 
rather tiresome to live with. Patterns are on the 
whole rather larger in scale than they have been of 
late, and there are quite a fair number of designs in 
which the ogee is a pronounced feature, or which 
show at any rate some such formal basis of repeat. 
Connected all-over patterns seem to have completely 
taken the place of sprigs and lattices at last, and the 
stripe, though it still survives, lives on only under 
modified forms—notably in papers so schemed that 
the whole side of a room is taken to form a large 
panel of striped paper bordered by a twist of ribbon, 
or garlands of flowers, or sometimes by a sort of 
“ graceful artificial”? pattern, evidently intended to 
recall the Adam’s style, and to go with Chippendale 
and Sheraton furniture. These: panelling arrange- 
ments do not represent a very dignified kind of 
design, and the patterns generally can hardly be said 
to have reached a very high level, but the prevailing 
tendency is once more towards a continuous, logically 
constructed type of pattern such as people would 
have dismissed as quite out of fashion a couple of 
years ago. It may be said, therefore, that the out- 
look is increasingly hopeful. 
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The School of Art Wood-carving.—This school 
is again able to show the record of a successful year’s 
work. The keynote of the teaching continues to be 
practicality. The students are not entirely, nor indeed, 
mainly, amateurs, but include teachers of wood-carv- 
ing, trade-carvers and students learning the craft with a 
view to following it professionally, the girls as teachers, 
the boys as carvers. To these last, by the way, 
the school training offers something not unlike what 
apprenticeship should be. The different types of 
students seem to work happily together, and are 
probably all of them the better for the widening of 
their outlook by contact with others working on 
different lines and with a different point of view. The 
teaching is still Jargely in the hands of Mr. Grimwood, 
a trade-carver of great experience, and his Jessons are 
supplemented by instruction in drawing and design 
from Mr. Martin, of the Royal College of Art. This 
shows pretty clearly that the aims of the schoo! are 
the right ones—thorough technical training, which will 
fit the pupils to make their way in the world, with the 
addition of that artistic leaven which will enable them, 
if they have it in them, to become something more than 
good workmen. Some of the boys who have taken the 
full school course have done remarkably well when 
they left school, and teachers recommended by the 
school are employed by several of the County Councils. 
The authorities, unlike some private bodies, have the 
wisdom to make the school’s certificate dependent 
upon a high standard of workmanship, and it is by 
no means a foregone conclusion that everyone who 
has attended the classes regularly will be sure of 
obtaining it. A school like this suggests the idea that 
perhaps what is really wanted at the present moment 
is not so much Art Schools and Schools of Arts 
and Crafts covering a wide range of subjects, as schools 
where one trade (or it may be one principal trade 
with the one or two others most closely allied 
to it) is practically taught with due regard to its 
artistic possibilities. 


EMPIRE NOTES. 


The Festival of Empire.—The success of the 
forthcoming Festival of Empire, which is to be held 
at the Crystal Palace from Empire-day, May 24th, 
to July 16th, may be regarded as assured. The 
scheme is an admirable one, comprehending a series 
of “Events” and an arrangement of displays, which 
cannot fail to be attractive to multitudes of visitors. 
The courts within the Palace will be arranged to 
show, by means of cinematographic, panoramic, and 
other pictorial displays, by exhibits of Colonial in- 
ventions and industries, and by works of art diawn 
from all parts of the Empire, the growth and develop- 
ment of our oversea dominions. Lectures will also 
be given on the various countries represented, and 
literature will be provided for those who desire to- 
know what Greater Britain has to offer to the intend- 
ing settler and to the British capitalist. In the 
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‘Palace grounds ‘‘ The Pageant of London ” is to be 
shown in three parts, each consisting of eight scenes, 
in which will be dramatically represented the history 
of London, and its gradual growth and importance 
as the centre of a world-wide Empire. The desire 
of the promoters is to make the festival an Imperial 
celebration, which will be of service to the Mother 
Country and to all her oversea States. 


Proposed Conference on Emigration.—At a recent 
meeting of this Society it was suggested that the 
time was opportune for a conference on the subject 
of emigration within the Empire. This suggestion 
has been taken up by the Royal Colonia) Institute, 
whose council proposes to convene the conference, 
which is to be held at the end of April or early in 
May. The secretary of the Institute, Mr. J. R. 
Boosé, states that the object of the proposal is to 
give the representatives of the various leagues and 
other societies interested in Imperial matters, the 
opportunity of conferring together on the subject of 
emigration, and, also, to prepare the way for a sug- 
gested Imperial Conference, on the whole question of 
‘‘ Migration within the Empire.’’ Persons as well as 
institutions interested in emigration, who may desire 
to attend, should communicate with the Secretary 
of the Royal Colonial Institute, Northumberland- 
avenue, W.C. A movement of this kind is likely to 
be of great service in affording opportunities of dis- 
cussing some of the difficult problems which affect 
the question of emigration, both from a home and a 
colonial point of view. 


Trade in India.—There is a great improvement 
in the trade of India according to recent advices. 
The strong demand for gold in that country was 
partly responsible for the raising of the Bank Rate. 
Two years ago India was obliged to reduce her gold 
reserve, but now she is adding toit. It is estimated 
that, in the last few months, she has received some 
six millions sterling for this purpose. During this 
year she has been favoured with good crops so that 
money will be required to move them. The trans- 
porting of the Burma rice crop, an abundant one, is 
nearing completion, but cotton, wheat and rice have 
still to be moved. As all kinds of Indian crops have 
been good, especially cotton, which, it is estimated, 
will mean an increase in value of twenty millions 
sterling on that product alone, it is easy to account 
for India’s present financial prosperity. 


Banking in Australasia.—At the meeting of the 
Bank of Australasia the Chairman drew attention to 
the large increase in deposits and the falling off in 
advances, which has resulted in a considerable 
addition to the banks’ resources. At the end of 
the December quarter, 1909, the Australasian banks’ 
deposits stood at £141,950,769, by far the largest 
total for years, and nearly 410,000,000 ahead of the 
figures at the end of 1908. On the other hand, there 
has been a falling off in advances of nearly £5,000, 000 
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—from £127,090,817 to £122,232,862. Part of this 
abnormal increase in deposits is due to the expansion 
of Government balances, but the major part is evi- 
dently the direct result of the general prusperity of 
the country. 


Coal in the Rockies.—Canadians in the Prairie 
Provinces are congratulating themselves upon the 
discovery of coal near Yellowhead Pass, in the Rocky 
Mountains, about 20 miles from the Grand Trunk 
Pacific line. The deposit was discovered by some 
French ex-army officers a few months ago. It is 
reported that the amount of coal in sight is 800,000,000 
tons. The quality of the coal is said to equal that of 
the Pennsylvanian mines. This discovery will mean 
a great deal to the railway systems of these far 
Western lands, to the manufacturers in Manitoba, 
and to the general consumer. 


Forestry in Newfoundland and Labrador.—Ac- 
cording to Mr. Gifford Pinchot, the late Chief 
Forestry Inspector of the Interior, U.S.A., the forests 
of the United States will be practically exhausted 
within the next twenty years. While this fact 
emphasises the need of the conservation of national 
resources, which has been the subject of conference 
in the States and Canada recently, it brings into 
prominence the value of the timbers of Canada, and 
particularly of Newfoundland and Labrador, where 
there are vast areas of virgin forest. The spruce of 
Labrador is very highly spoken of, and in the Straits 
of Belle Isle there are a thousand square miles of 
forest land which have never been touched. 


The Gold Yield of South Africa.—The Chairman 
of the Transvaal Chamber of Mines states that the 
gold produced throughout the world, for the year 
1909, is estimated at £91,000,000. Of this amount 
the Transvaal supplied no less than 430,925,781, and 
the Witwatersrand area £29,900,359. The output 
of gold in the Transvaal, which was only 21 per 
cent. of the total world product in 1905, has now 
become 34 per cent. With the exception of the West 
African Goldfields, the Chairman said, no important 
producing country had appeared recently; on the 
contrary, the greatest competitor, Australia, had, of 
late years, shown a continuous fall in output. It 
appears most probable, therefore, that, at no distant 
date, the world must look to Africa for by far the 
largest proportion of its gold. According to the 
statistics furnished at the meeting this has already 
come to pass. 


Frozen and Chilled Afeat.—The second consign- 
ment of chilled beef from Queensland, which has 
safely reached these shores per s.s. Marathon, during 
the past month, marks a further advance in the 
success of this promising venture. The meat was in 
good condition and realised good prices. The New 
Zealand exporters are also endeavouring to develop 
their frozen meat trade. A proposal is on foot to 
get the farmers of the Dominion to form a co-operative 
company, for the purpose of taking over the whole of 
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the freezing works of New Zealand. The advantages 
of such a combination would, we are told, be very 
great, as it is considered that the wholesale people in 
London play off one freezing company against another, 
to the lowering of prices, for lamb and mutton, to the 
producer. If the whole meat production of New 
Zealand were under one control, not only, it is 
believed, would the producer get a fair price, but 
he would be also able to compete, on equal terms, 
with the great trusts of the Argentine and elsewhere. 


The Commonwealth Commerce Act.—The new 
regulations under this Act, applying to imports, came 
into force on the 1st April this year. These materi- 
ally affect the question of ‘‘ description ’’ of imported 
articles. The manufacturer must now affix the re- 
quired ‘‘description’’ not to the cover of his goods 
but, wherever it is practicable, to the goods them- 
selves. Piece goods, which have hitherto been 
exempt, are brought under the new regulations. 
The goods to which these regulations apply are 
articles used for food or drink by man or used in the 
manufacture of such articles; medicines; manures; 
apparel, boots and shoes, and the materials from 
which apparel is manufactured ; jewellery ; agricultural 
seeds; and plants. The object of the regulations is 
to safeguard the consumer as to the quality and 
character of the goods he purchases, and, at the 
same time, to ensure the levying of Custom duties 
where, according to Commonwealth law, they should 
be imposed. 


CORRESPONDENCE. 


THE HOUSING QUESTION IN BOMBAY. 


With reference to the paper on ‘‘ The Housing 
Question in Bombay,” by Mr. G. O. W. Dunn, in 
the course of which he remarks :—‘‘The most im- 
portant work, with this object, being the embank- 
ment on the western side, carried out by Governor 
Hornby, in 1775, and known as the Hornby Vellard ; ”’ 
it may be of interest to read the following from 
‘“ Bombay and Western India,’’ by James Douglas, 
Vol. I., page 140:—‘‘ Dr. Buist seems to have been 
aware that the Vellard was built before Hornby’s 
Governorghip, for he tells us in an article on the 
‘Geology of Bombay,’ which is published in the 
‘ Transactions of the Bombay Geograpiftcal Society,’ 
Vol. X., 1852, that the embankment between Love 
Grove and Mahalakshmi was completed ‘about a 
hundred years before,’ z.¢., 1752, which, it is said, has 
contributed much to the improved health of the place. 
It has already cost £150,000. We had already under- 
stood that this was the special work of Governor 
Hornby (Governor 1771-84), and indeed, that this was 
the last work he executed.* But here it isin a book, 
published in 1772, a second edition, and which was 

* “ Vellard begun 1797; finished 1805.’? Taken from an 
inscription on a small house on the end nearest to Bombay. 
— MARIA GRAHAM, 1809. 
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certainly written ere Hornby could have done any- 
thing to it, as Governor. He may, however, have 
given the finishing touch to it.”’ 

FURDOONJEE D. J. PARUCK. 


Breach House, Tardeo, Bombay, 
18th March, 1910. 


OBITUARY. 


Pror. ALEXANDER AGASSIZ, For.Memb.R.S.— 
Mr. Alexander Agassiz, the well-known American 
scientist, died on board the s.s. Adriatic on the 28th 
ult. Mr. Agassiz was born in Switzerland in 1835, and 
went to the United States in 1848. He graduated 
at Harvard in 1855, and subsequently obtained the 
degree of Bachelor of Science in 1857, He was 
appointed an assistant in the United States Survey, 
and became a specialist in marine ichthyology. He 
was also a mining expert, and, acquiring a fortune 
through this knowledge, gave to Harvard for the 
Museum of Comparative Zoology and other pur- 
poses some £100,000. Professor Agassiz, who was 
elected an Honorary Corresponding Member of the 
Royal Society of Arts in 1896, was a member of 
many scientific societies, home and foreign, and held 
various decorations, including the Légion d’Honneur 
and Ordre pour la Mérite. Last year the Royal 
Geographical Society, when awarding him the 
Victoria Research Medal, summed up his work in- 
the following passages :— 

“For thirty years Professor Agassiz has, at his 
own expense, carried out personally oceanographical: 
expeditions over most of the oceans of the world. In 
1877-80 he explored the Florida Straits and Gulf of 
Mexico, the Atlantic Coast, and the Caribbean Sea. 
In 1880 he studied the surface fauna of the Gulf 
Stream; in 1892-94 he investigated the Sandwich 
Islands, studying recent and extinct reefs. In 1891 
he conducted three cruises off the West Coast of 
Central America, and in 1895-96 he studied the Great 
Barrier Reef of Australia, and in 1897-98 the Fiji 
Islands. In 1899-1900 he carried out a cruise from. 
San Francisco vid the Coral Island groups to Japan... 
In 1904-5 he investigated the Eastern Tropical Pacific. 
In the Indian Ocean in 1901-2 he devoted himself to 
the Maldive Islands. 1874-75 he investigated Lake 
Titicaca. Mr. Agassiz has done this entirely at his 
own expense. The results have been published by 
him through the Museum of Comparative Zoology 
at Harvard College, in 30 volumes of memoirs and 53 
volumes of bulletins, mostly containing the results of 
his own various expeditions and of the work of tke 
specialists who examined his collections. Besides the 
numerous publications through the Harvard Museum, 
in 1888 Mr. Agassiz published in two volumes the 
natrative of his three cruises in the Gulf of Mexico, 
the Caribbean Sea, and along the Atlantic Coast of 
the United States, with charts and illustrations. He 
has done more for oceanographical research than any 
other single individual.’’ 
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MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 

Wednesday evenings, at 8 o’clock :— 

APRIL 13.—‘* The Port of Dover.” By ARTHUR 
T. WALMISLEY, M.Inst.C.E. The Right Hon. 
Lorp Brassry, G.C.B., Lord Warden of the 
Cinque Ports, will preside. 

APRIL 20.—‘‘ Industrial England in 1754 (the 


year in which the Society of Arts was founded).” . 


By Str HENRY TRUEMAN Woon, Secretary of the 
Society. SIR WILLIAM H. Waite, K.C.B, 
F.R.S., Chairman of the Council, will preside. 
APRIL 27.—‘‘ Irish Linen and some Features of 
its Production.” By SIR WILLIAM CRAWFORD. 
Mav 4.—‘‘ Halley and his Comet.” (Aldred 
Lecture.) By PROFESSOR HERBERT HALL TURNER, 
D.Sc., F.R.S., F.R.A.S. 
May 11.—‘‘ The Guildhall: 
coveries and Restoration.” 
F.R.I.B.A., F.S.A. 
May 25.—‘* Persia, and the Regeneration of 
Islam.” By BERNARD TEMPLE. 


the Recent Dis- 
By SYDNEY PERKS, 


INDIAN SECTION. | 
Thursday afternoons, at 4.30 o’clock :— 
APRIL 21.—‘‘ The Arts and Crafts of Tibet and 
the Eastern Himalayas.’ By J. CLAUDE WHITE, 
C.I.E. 

May 26.—“ The People of Burma.” 
RICHARD TEMPLE, Bart., C.LE. l 

4 _ COLONIAL SECTION. 

Tuesday afternoon, at 4.30 o’clock :— 

May 3.— ‘Commercial Expansion within the 
Empire.” By P. J. Hannon, late, Director of 
Agricultural Co-operation, Cape Colony. 

CANTOR LECTURES. 

Monday evenings, at 8-0’clock :— 

ALFRED B. SEARLE, Ph.D., M.S.C.I., 
‘ Modern Methods of Brick-making.’’ Four 
Lectures. 


By Si 


LECTURE I.—APRIL 11.—Brick as a building 
material—Comparison with stone, &c.—Methods of 
manufacture in ancient and modern times— Dried, 
baked, and burned bricks, and their Hardere 
Materials used in tbeir manufacture—Hand- made 
and machine-made bricks. . 

LECTURE II.—ApRiL 18.— Effects produced by 
the introduction of machinery— Difficulties experi- 
enced in imitating hand labour by machines—Use of 
plastic machines of Monarch type— —The pug mill, 
grinding mill and mixers—Preparation of clays—The 
Augur machine—Wire-cut bricks and their manu: 
facture— Use of represses. | . 
| LECTURE II.— APRIL 25.— Difficulties involved 
when clay is used in plastic state—The stiff- plastic, 
semi-dry, and dry processes, and their limitations— 
Manufacture of firebricks and glazed bricks. 

LECTURE IV.—May 2.—Brick burning— Types 
of kilns used and their relative advantages— Me- 
chanical and other appliances used in controlling 
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manufacture of bricks—Changes brought about by 


use of machinery—Economic effects in the building 
trade. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, ArrIL 11..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. (Cantor 
Lectures.) Dr. A. B. Searle, “* Modern Methods 
of Brickmaking.’? (Lecture I.) 

Surveyors, 12, Great George-street, S.W., 8 p.m, 
Mr. A. Dickson, “ The Report of the Royal Com- 
mission on the Poor Laws.” 

Geographical, Burlington-gardens, W., 8} p.m. 
Dr. Kumm, ‘‘ Across Africa from the Niger to the 
Nile.” 

TUESDAY, APRIL 12... Women’s Aerial League (at the HousE 
oF THE RoyAL Society or Arts, Jobn-street, 
Adelphi, W.C.), 3 p.m. 

Asiatic, 22, Albemarle- street, W., 4 p.m. Professor 
L. D. Barnett, ‘‘ Abhinava-gupta’s Paramartha- 
sara, a Document for the Origins of the Tamil 
Saiva Siddhantam.”’ 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. A. S. Harden, “ The Modern Development 
of the Problem of Alcoholic Fermentation.’ 
(Lecture II.) M i 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m 1. Discussion on papers by Mr. D. As 
Matheson, “ The New Clyde Bridge of the Cale- 
donian Railway, at Glasgow.” 2. Messrs. F. C. 
Busrarlet and A. Hunter, ‘‘ The Queen Alexandra 
Bridge over the River Wear, Sunderland.” 

Sociological (at the House oF tHE ROYAL SOCIETY 
oF ArRrs, John-street, Adelphi, W.C.), 8 p.m. 
Mr. W. Rothenstein, ‘‘ The Social Aspects of Art.” 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Sir Gilbert Parker, ‘‘ The New Empire.” 

Junior Institution of Engineers, at the Royal United 
Service Institution, Whitehall, S.W., 74 p.m. Mr. 
J. M. Newton, “ High Speed Steam-Turbine Rotor 
Design and Construction.”’ 

‘WEDNESDAY, APRIL 13...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. A. T. 
Walmisley, ‘‘ The Port of Dover.” 

Geological, Burlington-house,W., 8 p.m. 1. Dr. 
Tempest Anderson, “The Volcano of Matavanu, 
in Savaii.” 2. Miss Helen Drew and Miss Ida 
L. Slater, “ Notes on the Geology of the Distzict 
Around Llansawel (Carmarthenshire).”’ 

Japan Society, 20, Hanover-square, W., 8} p.m. 
Mr. E. F. Strange, ‘‘ Colour Prints by Hiroshige.” 

THURSDAY, APRIL 14...Illuminating Engineers (at the House 
OF THE Royat Society oF ARTS, John-street, 
Adelphi, W.C.), 8 p.m. Discussion and Demon- 
stration on ‘ ae Mcesurcment of ‘Light and 
Illumination.’ 

Royal, Burlington- House, W -» 44 p.m. 

Antiquaries, Burlington-house, W., 84 p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 

“Dr. T. G. Longsta, eME Himalayan Region.” 
(Lecture IT.) bs 

Paint and Varnish Society, ‘St. ‘Bide Institute, 
Bride-lane, Fleet-street, E.C., 8 p.m. Mr. G. 
Depierres, ‘‘ Zinc Oxide.” = 

FRIDAY, APRIL 15.. Royal Institution, Albemarle-street, W., 

; gp-m. Prof. W. J. Pope, t The Chemical Signifi- 
cance of Crystal Structure.” 

North-East Coast Institute of Engineers and Ship- 
builders, N ewcastle-on-Tyne, 73 p.m. 


SATURDAY, APRIL 16,..Royal Institution, Albemarle-street, 


W.,3p-m. Mr. W. W. Starmer, “ Bells, aPN 
and Chimes.” (Lecture II.) 
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All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. | 
MONDAY, APRIL 18th, 8 p.m. (Cantor 


Lecture.) ALFRED E. SEARLE, Ph.D., 
M.S.C.I., ‘‘Modern Methods of Brick- 
making.” (Lecture IT.) 


WEDNESDAY, APRIL 20th, 8 p.m. (Ordi- 
mary Meeting.) SIR HENRY TRUEMAN WOOD, 
M.A., Secretary of the Society, ‘‘ Industrial 
England in 1754 (the year in which the Society 
of Arts was founded).’? SIR WILLIAM H. 
WHITE, K.C.B., F.R.S., Chairman of the 
‘Council, will preside. 


THURSDAY, APRIL 21st, 4.30 pm. (Indian 
Section.) J. CLAUDE WHITE, C.LE., ‘‘ The 
Arts and Crafts of Tibet and the Himalayas ”’ 
(The paper will be read by C. E. BUCKLAND, 
‘C.1.E.) SIR STEUART COLVIN BAYLEY, 
K.C.S.1., C.I.E., will preside. 


Further particulars of the Society’s meetings 
‘will be found at the end of this number. 


CONVERSAZIONE. 


The Society’s Conversazione will be held this 
year at the Natural History Museum, Crom- 
-well-road, S.W. (by permission of the Trustees 
.of the British Museum), on Wednesday, June 
22nd, from g p.m. to 12. 


PROCEEDINGS OF THE SOCIETY. 


SIXTEENTH ORDINARY MEETING. 


Wednesday, April 13th, 1910; The Right . 


Hon. LORD BRASSEY, G.C.B., Lord Warden 
-of the Cinque Ports, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Barreda y Osma, Felipi, 28, Avenue Hoche, Paris, 
France, and Lima, Peru, South America. 

Caplen, Tom, Chipurupalle, Vizagapatam District, 
India. 

Collins, A. Frederick, 54-56, Clinton-street, Newark, 
New Jersey, U.S.A. 

Dhari, Alakh, The Upper India Glassworks, Umbala 
City, India. 

Harrison, John Ernest, Box 788, Saskatoon, Saskat- 
chewan, Canada. 

Noble, Alfred, 7, East 42nd Street, New York City, 
U.S.A. 

Novonha, Alex., Pangim Goa, Portuguese India. 

Singh, Luchmi Prasad, Srinagar Raj Manager’s 
Office, Monghyr, India. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Armitage, Thomas L., M.D., Princeton, Minnesota, 
U.S.A. 

Craven, Major A. J., R.E., Building Works De- 
partment, Royal Arsenal, Woolwich, S.E. 

Howard, Stuart William, care of The Secretary, 
Institution of Civil Engineers, 25, Great George- 
street, S.W. 

Locket, Athol, Dibrugarh P.O., Assam, India. 

Mackay, Alexander, J.P., Rock Knowe, Broughty 
Ferry, N.B. 

Scharschmidt, Samuel Thompson, <Assoc.M.Inst. 
C.E., Hanbury, Shooter’s-hill P.O., Jamaica, 
B.W. Indies. . 

Soutter, Ernest, Constitutional Club, Northumber- 
land-avenue, W.C. 

Thomas, Professor David, B.E., Assoc.Inst.M.M., 
Engineering and Mining College, Tongshan, North 
China. 

Upreti, Pundit Ganga Dutt, Rai Bahadur, Kapina, 
Almora, Kumaun, U.P., India. 


And as Honorary Corresponding Member :— 


Leguia, His Excellency Augusto B., President of the 
Republic of Peru, El Palacio, Lima, Peru. 


The paper read was— 
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THE PORT OF DOVER. 
By ARTHUR T. WALMISLEY, M.Inst.C.E., 


Engineer, Dover Harbour Board. 

Dover has never been a mere geographical 
expression for a halting place before or after 
a visit to the Continent. Even as early as the 
end of the third century it was acknowledged 
to have been a place of note, and was adopted 
as one of the usual sites of anchorage of the 
Home Fleet, which was at that time estab- 
lished in the Channel to protect the coast of 
Kent against pirates. Later on, it became 
one of the Cinque Ports, and received certain 
privileges in the reign of Edward the Con- 
fessor (1042-1066). We find a record of Bur- 
gesses in the latter year. Until early in the six- 
teenth century the Crown of England appears 
to have possessed no permanent navy, and 
consequently relied on the Cinque Ports. to 
furnish the greater proportion of the ships re- 
quired. 

Dover, signifying a steep place, gave its 
name to the River Dour, which at one time 
brought down a larger volume of water 
than at present, and is said to have been 
a tidal river as far as Buckland, which 
is now a portion of the Borough of Dover. 
It would seem that by the middle of the 
-eleventh centuty the filling up of the valley 
of Dover by the detritus of the river and the 
accumulation of shingle by the sea had caused 
a division of the waters and the formation of a 
delta. The eastern branch of the river found 
its way to the sea under the Castle Cliffs, 
running in a deep valley between the chalk 
hills, and forming an estuary where the coast 
appeared to invite mariners to shelter their 
boats. Dover was the spot selected by Julius 
Cæsar as most suitable for his first attempt to 
land, when, being repulsed, he landed on the 
coast near Deal. Prior to the Norman Con- 
quest, Dover, as the port nearest to the Coast 
of Gaul, must have been a place of import- 
ance, but the notice given in Domesday Book, 
which contained a survey of all the estates in 
England, compiled in 1086, shows that the 
entry must have been narrow. We find: in 
course of time a sea wall was built and main- 
tained by a tax on the shipowners, but even 
this small haven with its protecting wall was 
subsequently lost, and at the accession of the 
first of the Tudors, Dover was destitute of all 
shelter for ships. The western branch formed 
a lagoon, which was known as ‘‘the great 
standing water’’ in the time of Henry VIII., 
but the tide sweeping eastwards round Shake- 
speare’s Cliff began to cause a deposit of 
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masses of shingle at the western end of the 
bay, and in process of time a bank became 
formed, which, changing the run of the current, 
caused it to beat upon the sea wall, breaching 
it and inundating the town after every storm. 
That some such action of the sea must have 
taken place seems (writes the Rev. S. P. 
Statham in his ‘‘ History of the Castle, Town 
and Port of Dover ’’) to be clear, for the mouth 
of the river and harbour became choked with 
beach. 

During the decay of Sandwich, which had 
been the port of the Royal Fleet, Dover re- 
mained a prominent place, situated on the 
neck of water dividing England from the Con- 
tinent. King Henry IlI., who reigned 1216- 
1272, after passing the year 1254 upon the 
Continent, and being splendidly entertained 
on his way through Paris, returned to England 
at the end of that year, and landed at Dover. 
It is, however, to the reign of Edward II. 
(1307-27) that we must ascribe the enclosing 
of the town with walls containing gates for 
communication, and Snargate, sometimes 
called Pier Gate, was huilt in the reign of 
Edward III., about 1370. This gate was 
removed in 1683, and its position located by an 
inscribed tablet. 

During the fourteenth century Dover un- 
doubtedly owed a large amount of prosperity 
to its propinquity to Calais, which was captured 
by the Enghsh in 1347, and retaken by the 
French in 1558. King Edward III., who 
reigned from 1327 to 1377, issued an order that 
no one should cross the water from Calais to 
any port save Dover unless driven by tempest, 
thus acknowledging Dover to be the gate of 
England. . 

The reign of King Henry VII., however 
(1485-1509), marks the commencement of the 
history of Dover as a harbour of refuge. Soon 
after his accession he assisted John Clark, 
Master of the Maison Dieu, to add to the 
natural headland, a wall of chalk filled in 
with earth, and to build at its extremity a 
tower with the addition of mooring rings. At 
that time probably the ablest of civil engineers 
were to be found in the ranks of the clergy, 
and such was the satisfaction given by John 
Clark’s wall, that the haven providing shelter 
from prevailing south-west winds received the 
name of ‘‘Little Paradise.” The wall was 
strengthened and secured by the natural de- 
posit of shingle from the West, and was intact 
when King Henry VIII. came to the throne in 
1509. Inthe year 1520 he embarked at Dover 
for the ‘‘ Field of the Cloth of Gold,” not far 
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from Calais, and in a reproduction in a stained 
glass window at the Maison Dieu Hall, Dover, 
of this subject from a large painting in Windsor 
Castle, the artist has given special prominence 
to Clark’s wall and towers. The second of 
these was built at the extremity of an extension 
of the wall, which extension became necessary 
in consequence of the accumulation of shingle 
closing the entrance of the harbour—a trouble 
repeatedly experienced during many genera- 
tions until the Admiralty Pier was con- 
structed, in the latter half of the nineteenth 
century. At the beginning of the sixteenth cen- 
tury the town began to extend towards what 
became known as the Pier District, the land 
reclaimed from the sea being gradually 
built upon. Sir John Thompson, minister of 
St. James’ Church, Dover, succeeded Clark 
as Master of the Maison Dieu, and by this 
time (1530), one of Clark’s towers, as well 
as a great part of his wall, had been destroyed 
by gales, and the harbour nearly ruined. 

In 1533 King Henrv VIII. recognised the 
great national importance of a harbour at 
Dover, and spent a large sum on work de- 
signed to prevent the beach collecting at the 
harbour mouth and stopping the passage of 
vessels. With this object he brought by 
water-carriage blocks of stone and chalk, 
which were sunk to form a foundation. The 
King had been induced by Thompson and 
by the mariners of Dover to contribute out of 
the Royal Bounty a sum of money towards the 
cost of the work, and appointed Thompson 
engineer. In 1533 Thompson began a pier to 
take the place of the works which had been 
destroyed. The original intention was to 
build a mole, or pier, seawards, formed 
of blocks of sandstone from Folkestone 
and its neighbourhood, with chalk between 
two rows of piles, some let into holes 
hewn in the chalk bottom, while some 
were shod with iron and driven into the 
rock, secured by iron bolts and bands. After 
a certain length was completed, two groynes 
were thrown out at the back to prevent 
shingle filling up the mouth of the port, kut 
in a few years this proved ineffective. After 
building his breakwater to a height at that 
time of about 18 feet in the sea, the King’s 
attention became diverted from Dover during 
the rest of his reign, and other demands on 
his revenues compelled him to abandon the 
undertaking. The unfinished work remains to 
this day, and is locally known as the Mole 
Rocks, situated near the present North Pier 
to the Inner Harbour. In King Henry’s 
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reign the original pool, now converted into 
Wellington Basin, was made by a bank 
of beach from west to east, thrown up by a 
storm. The old North and South Piers, form- 
ing the entrance to the Inner Harbour, were 
also made in this reign, but the harbour was 
still limited to the neighbourhood of Hawkes- 
bury-street and Paradise Pent. 

Next followed the reign of King Edward VI., 
from 1547 to 1553, when the present practice 
was initiated of dating the commencement of 
a monarch’s reign from the day of the demise 
of his predecessor, instead of the day of the 
coronation, upon which is founded the maxim 
that ‘‘the king never dies.” King Edward 
maintained the Harbour, but no fresh extension 
is recorded in his reign. 

Queen Mary, who reigned 1553-1558, granted 
to the Corporation by Charter ‘‘rivage’’ and 
‘‘ferryage’’ with “all and singular profits, 
allowances and advantages ’’ to be devoted to 
general purposes. Philip and Mary (1555) 
granted another Charter to the Mayor and 
Jurats, under which they had license to obtain 
subscriptions for a good harbour at Dover, 
but very little success seems to have been 
achieved by this begging commission. 

In the days of Queen Elizabeth (1558-1603) 
Sir Walter Raleigh pronounced Dover as en- 
joying a unique position. When about 1580 
the Corporation appealed for assistance in the 
maintenance of the harbour, and the protection 
of Crown property from the ravages of the sea, 


the Queen granted the monopoly of exports to 


the Corporation for these purposes, and the 
Passing Tolls Act was first passed in 1581 for 
the benefit of Dover Harbour. By this Act, 
for every vessel owned, or partly owned, by 
subjects of the Queen, of the burden of 20 tons 
and upwards, laden or discharging within the 
realm, and passing to or from any foreign 
country during eight years, a toll was levied 
on the owners of threepence per ton per voyage 
on the tonnage, except with ships laden with sea 
coals or grindstones for the repair of Dover 
Haven, in which cases the toll was three- 
halfpence for each grindstone and each 
chaldron of sea coal. 

The first plan hung on the wall shows the 
harbour as it existed about the time when the 
Passing Tolls Act was first considered. 

About 1582, a certain Thomas Digges, of 
Wooton Court, near Canterbury, who held the 
position of Muster Master-General of Queen 
Elizabeth’s forces in the low countries under 
his patron, Robert Dudley, Earl of Leicester, 
and whose duty it was to see that the forces in 
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the Royal Army were well mustered, armed, 
and trained, drew up and addressed to Queen 
Elizabeth a ‘ Brief Discourse,’’ in which he 
set forth various arguments in favour of the 
recognition of Dover as a port, and the im- 
portance of rendering it an efficient haven. 
There was suspicion of mismanagement by 
the Corporation or their agents, and the 
affairs of the port were strictly investigated at 
an inquiry in 1605. 

During the seventeenth century, the raging 
_ question in Dover was undoubtedly the har- 
bour, and King James I., who reigned from 
1603 to 1625, granted a new Charter, which 
stated in substance as follows :— 

The important Port of Dover had gone to 
‘decay, and was deemed unsafe for ships. As 
Royal patrons, Kings Henry VII., Henry VIII., 
Edward VI., Queens Mary and Elizabeth, had 
expended large sums of money upon this port, 
and King James I. was also determined to 
expend money in order to preserve it. A Lord 
Warden and ten assistants were appointed by 
the King for the government of the whole pro- 
perty of the harbour, with the care of land, 
houses, buildings, cranes and wharves, and 
under their charter, with some additional 
Parliamentary powers, the harbour was 
governed till 1861, the Warden and Assist- 
ants having power to fill up vacancies in the 
Board as they occurred. 

The following memoranda in connection 
with the port since the date of the Charter 
(Dover Harbour), granted October 6th, 1606, 
are arranged as nearly as possible in chrono- 
logical order, so as to show the order of their 
presentation to the public. They indicate 
that the port of Dover has been the scene of 
some of the most varied and colossal engineer- 
ing projects recorded in history. 

1606.—Union-street, Dover, situated be- 
tween the Wellington and the Granville dock 
‘basins, is as old as the formation of this Com- 
mission, and leads from the town to the present 
Prince of Wales Pier. 

1610.—Passing tolls expired by efflux of time, 
after which Dover Harbour had to depend upon 
tolls. dues, and rents during 52 years. 

1624.—Forty-nine sailing vessels authorised 
to ply between Calais, Dover, Boulogne and 
Dieppe, but the service was of an intermittent 
character. 

1646.—Date of the Seal (Dover Harbour 
Board). 

1660.—Memorial to Charles II., who reigned 
1660-1685, was made for assistance in the 
maintenance of Dover Harbour. By command 
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of His Majesty, the discourse on sea ports 
written by Sir Walter Raleigh, and addressed 
to Queen Elizabeth, showing the need of 
making Dover Haven commodious, was pre- 
sented to Parliament, as the king ascribed a 
great part of his success gained in maritime 
wars to the services rendered by this harbour. 

1662.—Passing tolls renewed for eight years, 
and an inspector appointed by the Master and 
Wardens of Trinity House. 

1686.—It was decided to make a sluice in 
the Cross Wall in place of the gut, the round 
tower in Paradise Pent being pulled down to 
furnish the necessary material. 

1700.— During the reign of William Ill. 
(1694-1702) a petition was presented to Parlia- 
ment for further supplies, in response to which 
the passing tolls were renewed. It was de- 


: cided to rebuild the Cross Wall. 


1704.—Extension of the Passing Tolls Act, 
during the reign of Queen Anne (1702-1714). 

1718.—Extension of the same for five years. 

1723.—First time the Lord Warden is re- 
corded to have been present at a Harbour 
Board meeting. Rye claimed part of the 
passing tolls, and the renewing Act allotted 
one-third of the tolls to Dover and two-thirds 
to Rye. 

1732.—Double gates were ordered to be 
made between the Outer Harbour basin and 
the Pent, later known as the Wellington Dock. 

1738.—Renewal of passing tolls to Dover 
and Rye as before. 

1751.—Castle Jetty, built 120 feet long and 
23 feet deep, subsequently extended. This is 
situated outside Dover Harbour land, which is 
now bounded upon its east side seawards by 
a masonry groyne built in 1861. 

1756.—Petition to Parliament to renew ton- 
nage dues to Dover, in consequence of which 
half were allotted to Dover and half to Rye. 
This arrangement was continued till 1807. 

1767.—A new drawbridge was to be made. 
. 1769.—Smeaton, the eminent engineer, re- 
ported upon the harbour,* but from lack of 
funds nothing was immediately done. 

1782.—Four English vessels, Zhe Union, 
The Dispatch, the Prince Frederick, the 
Courzer, and four French vessels sailed alter- 
nately from Dover and Calais, and one of them 
sailed, weather permitting, twice a week with 
mails to Calais and Ostend. 

1788.—It was decided to put a swing-bridge 
in Heu of the foot-bridge over the passage 
between the Tidal basin and the Pent. A 


* A copy of the plan accompanying his report was hung on 
the wall. 
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bridge of two stone arches was to be made 
over the sluice passage between this basin and 
the Pent. 

1807.—Passing tolls were renewed to Dover 
exclusively, as it was fourd impracticable to 
make a good harbour at Rye. By this means 
money was borrowed to rebuild the South 
Pier. 

Five packets sailed under the auspices of the 
General Post Office, between Dover, Calais, and 
Ostend, and with a leading wind were seldom 
more than three hours on their passage from 
Dover to Calais, and seven hourss to Otend. 

1816.—Steam successfully applied to marine 
navigation, the first steamboat for passenger 
service plying on the Clyde, upon which river 
the modern turbine vessels were also first tried 
at alaterdate. The Straits of Dover have since 
this time been the scene of nearly all modern 
. improved vessels travelling to and from the 
Continent, both for passengers and cargo. 
The introduction of mild steel and the study of 
economy in coal consumption, have enabled 
steamers to supplant the sailing ships and the 
cutter yachts, known as Hoys. | 

1820.—The steamer Rod Roy, of about go 
tons burden and 30 horse-power, which had 
plied between Greenock and Belfast for two 
years, was transferred to the Dover and Calais 
service. 


1823.—The Duc de Bordeaux, a French - 


steamer, traversed .the route, while we had 
the steamships Sovereign and Monarch, fol- 
lowed by the S#zzfire, a paddle steamer 58 
feet long, plying between Dover and Calais. 

1828.—Act of George IV. continuing passing 
tolls indefinitely, and giving general powers to 
-= the Harbour Commissioners. 

1830-1837.—The English Post Office com- 
missioned five steamers, the Salamander, the 
Crusader, the Firefly, the Arrow, and the 
ferret for the mail service to. Calais and 
Ostend. The French Post Office ran the 
Courter, the Poste, and the Zslafette between 
Dover and Calais. 

1837.—The Admiralty undertook the trans- 
mission of mails to Calais and back, and 
continued to do so until 1854. 

1838.—Plan No. 2, hung on the wall, shows 
the harbour as it then existed, since which 
time the consideration of a large Harbour of 
Refuge, became a question of the day. 

1841.—The Dover, the first iron vessel placed 
on this station. | 

1844.—Opening of the South-Eastern Rail- 
way and transfer of this company’s vessels to 
Folkestone. 
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1844.—The General Steam Navigation Com- 
pany ran two vessels from Dover in place of 
the railway company’s boats. 

1844.—Royal Commission Report on the 
area, outline and materials recommended for 
an artificial harbour at Dover, together with 
comments on position and width of entrance to 
an enclosed area of 520 acres to form a har- 
bour of refuge. l 

1846.—Further report recommends the pre- 
scribed area of 520 acres to be considered a 
minimum requirement for Dover Harbour of 
Refuge, that an eastern and western entrance 
be provided so as to permit a free tidal current 
through the harbour, with a southern break- 
water placed as nearly as possible in the direc- 
tion of the flood tide, and in a depth of seven 
fathoms at low water, the eastern and western 
arms being carried out as nearly at right 
angles to the shore as practicable with the 
western arm occupying the approximate posi- 
tion of Cheeseman’s Head, which is shown to 
the south-west of the plan accompanying 
Smeaton’s report of 1769. 

1846.—The South-Eastern Railway ran a 
boat to Dover and Calais daily, and continued 
to do so until the London, Chatham, and Dover | 
Railway took up the mail service. 
- 1846.—The Admiralty ran the Onyx and 
Princess Alice to carry the mails. 

1846.—The steamboat Chemin de Fer, re- 
named later Diamant, was bought in England 
for the Belgian administration. She measured 
168 feet in length by 39 feet, and had engines 
of 120 nominal horse-power. The Ostend ser- 
vice then consisted of six crossings per week 
each way. The crossings were made at night. 
The Belgian boats took four journeys, and the 
English boats, eight. 

1847.—The Society Cockerill constructed 
two other boats, nearly identical with the 
foregoing, which were named V2le d’ Ostend 
and Ville de Bruges; and later re-named 
Rubio and Topaze, making three voyages 
backwards and forwards each week. 

1847.—Report on Harbours of Refuge pre- 


‘sented to both Houses of Parliament. 


1847.—Admiralty Pier commenced, prior to | 
which, the harbour was frequently inaccessible 
owing to a bar formed near the entrance when 
vessels had to lie off in the bay. 

1849.—Portland cement first used on the 
Admiralty Pier, Dover, for concrete blocks 
three to seven tons in weight. Before that 
time the concrete for the blocks was made from 
lime and pozzolana instead ofcement. In the 
Admiralty harbour as now constructed, Port- 
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land cement blocks weighing 42 tons have 
been employed. 

1850-51.—Submarine telegraph laid between 
Dover and Cape Gris Nez, near Calais. 

1851.—The first passengers (in this year of 
the First International Exhibition) landed 
‘rom the steamship Ozyx at the Admiralty 
Pier, Dover. The Onyx, 137 feet long by 21 
feet beam, was built in 1845 and contained 
580 indicated horse-power oscillating type. 

1854.—Mail boats run by a contractor until 
1862. One of these, the John Penn, travelled 
at 15 knots. There was also the Prince 
Frederick Wiliam, both vessels being about 
180 feet long by 20 feet beam, fitted with engines 
of 700 to 800 horse-power. 

1854,—The Admiralty Pier was agreed to 
be extended from 800 feet to 1,800 feet. 

1861.—Final abolition of the passing tolls 
and ‘the control of Dover harbour, transferred 
from the Warden and Assistants, as constituted 
by James I., to a Harbour Board consisting or 
the Lord Warden of the Cinque Ports, two 
burgesses of Dover chosen by the Town 
Council, one representative each of the 
Admiralty, the Board of Trade, the South- 
Eastern Railway Company, and the London, 
Chatham and Dover Railway Company. The 
Palmerston bridge was rebuilt during the next 
five years. 

1861.—The Leadon: Chatham and Dover 
Railway opened. 

1862.—The London, Chatham and Dover 
Railway Company took up the mail service. 
They ran the Foam, the Wave, and the Mazda 
of Kent, and were followed by the Pefre/ and 
the Breeze. 

1862.—The Belgian administration com- 
menced a day service on -May ist. Alto- 
gether twelve crossings per week each way. 

1863.—The Belgian administration bought 
the Queen of the French, later re-named 
Sapphire, and the John Penn, afterwards 
named La Perle. The Society Cockerill built 
La Belgique, and the Belgian State hired for 
two years the Scud and Princess Clemen- 
Lime. 

1867.—Admiralty Pier to be further length- 
ened 300 feet, making the pier 2,100 feet long 
from the shore, as, whatever should be decided 
to be done upon the east side for a harbour of 
refuge, it was asserted to be essential that the 
western arm should run out into seven fathoms 
of water. 

1867-69.—Groynes in Dover bay lengthened 
so as to extend to low water level. 

1871.—The Belgian administration increased 
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the number of crossings to fourteen each way 
per week. 

1871.—The Dover Harbour Board obtained 
an Act to make provision for the improvement 
of the harbour. 

1871-79.—Granville dock deepened, enlarge- 
ment of quay space, and building of clock 
tower. The late Sir John Hawkshaw was 
the engineer for this work. 

1873.—The Dover Harbour Board sought 
Parliamentary powers to construct a pier or 
breakwater to commence at or near the Espla- 
nade or Waterloo-crescent, to form at its root 
the boundary for a site 800 feet by 100 feet, upon 
which a joint station should be built for the 
two railway companies, but the plan was 
dropped, as the Government of the day pro- 
posed to carry out a scheme for a national 
harbour. 

1874.—The Calais and Chatham screw 
steamers were added to the Dover-Calais 
service for conveyance of goods. 

1875.—Trial trip from Dover to Calais of the 
Bessemer saloon steamship designed by Sir E. 
J- Reed, then the Chief Constructor of the 
Navy. This vessel was an independent venture 
intended to prevent the motion of the vessel 
being transmitted to the saloon. It did not 
obviate the pitching on the vessel, notwith- 
standing that it was 350 feet long and 4o feet 
beam. It was fitted with two pairs of paddle 
wheels, one pair forward; and one pair aft of 
the saloon, which was suspended on a trunnion 
or axis fore and aft to render it independent of 
the rolling of the ship. 

1876-77.—The Castalia, upon Captain 
Dicey’s twin ship system, was run extra to the 
mail service. It was 290 feet in length, with 
26 feet between the side hulls, united by a 
system of girders, upon which was built a 
raised deck enclosing cabin spaces, giving a 
total width of beam of 60 feet. This vessel, 
however, proved too slow to suit the necessities 
of the day, and was discontinued. 

1877-78.—The first Calazs-Douvres, 300 
feet length and 61 feet beam, consisting of two 
complete vessels also placed 26 feet apart, and 
rigidly bound together to form one structure, 


‘was purchased by the London, Chatham and 


Dover Railway Company, and commenced 
running between Dover and Calais, attaining 
a speed of 13:2 Knots, but her boilers and 
funnels soon became worn out, and in 1887 she 
was classed as a white elephant. 
1867-84.—During these years seven new 
mail boats were successively added to the 
Dover-Ostend service, Louzse Marie, Leo- 
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pold, Marte Henriette, Comte de Flandre, 
Comtesse de Flandre, Prince Baudouin, 
and Parlement Belge, each measuring 200 
‘feet by 13 feet, and having engines of 1,500 
indicated horse-power. 

1877.—Damage to western parapet of the Ad- 
miralty Pier during a winter storm, subsequent 
to which the parapet wall was reconstructed in 
granite of increased transverse width. 

1882.—The Dover Harbour Board obtained 
an Act for works in connection with a deep 
water harbour, but the works were subse- 
quently postponed pending the Government’s 
decision for a national harbour. 

1887-88.—The Belgian Administration ran a 
third daily service, making twenty-one cross- 
ings each way per week. The mail boats, 
Prince Albert, Ville de Douvres, and La 
flandre were put into this service, and were 
each 286 feet long by 29 feet wide, with 
engines of 665 nominal horse-power. 

1888.—The Princess Henriette and the 
Princess Fosephine added to the Dover- 
Ostend service were each 300 feet long by 38 
feet wide, fitted with upwards of 765 nominal 
horse-power. 

1888-89.—Wellington Dock gates widened 
to 70 feet to admit a new passenger steamship 
also called the Calazs-Douvres, 68 feet beam, 
as well as to dock other new Channel steam- 
ships. The new Calazs-Douvres was built in 
1888-9, and was found to accomplish the 
passage, Dover to Calais, generally in less 
than one hour. This vessel was not a twin 
vessel: it was 324 feet 6 inches long, 68 feet 
breadth over paddles, and 6,500 1.H.P. The 
passenger steamships, the Empress, Victorza, 
and J/zvicfa, which were run at the same 
period, were shorter and of less beam, but 
on account of their trustworthiness as paddle 
vessels and rapid transit were equally popular. 
Owing to the difficulty of turning a long ship 
in Calais Harbour, the Zzvzcfa was built with 
two rudders, one at each end. The speed of 
the Zzvzcła was 20 knots. The original gateway 
and the quays around the Wellington Dock had 
been built by the late Mr. James Walker. 
Referring to the inner harbour, its entrance, 
140 feet between timber-framed piers filled 
with rubble stone to high-water level, leads to 
a tidal harbour having an area of about 133 
acres, including the area of the entrance 
passage. Situated in the inner harbour, the 
Granville Dock has an area of about 4% acres 
within the gates, and the entrance is 65 feet 
wide with 21 feet clearance over sill at high- 
water spring tides. The Wellington Dock has 
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an area of about 8} acres within the gates, 
and the entrance of 70 feet wide with 15 feet 
at high-water spring 
tides. The relative positions are indicated in 
Fig 1. These basins dock the railway com- 
pany’s mail boats which run between Folke- 
stone and Boulogne, as well as their boats 
allotted to the Dover-Calais service and the 
Belgian Administration boats which run in the 
Dover-Ostend service. 

1889.—The slipway lengthened, widened, 
and strengthened by the present engineer to 
the Harbour Board so as to take vessels up to 
800 tons, including cradle. The gradient is 
I in IQ. 

1891.—The Dover Harbour Board obtained 
Parliamentary powers to levy a poll tax of 1s. a 
head on passengers landing or embarking at 
Dover, in order to provide funds for an eastern 
pier commencing near the Clock Tower, to form 
the eastern arm of a proposed deep-water 
harbour, and to provide shelter for a site for 
Marine Station on land to be reclaimed from 
the sea to the east of the Admiralty Pier, also 
to abandon certain works for which powers 
had already been obtained. This policy be- 
came urgent, as there appeared at the time 
no certainty that the shelter of a Government 
harbour would ever be provided upon the 
south and the east of Dover bay. The idea 
of a half-century ago had been to form an 
artificial national harbour enclosing the whole 
indentation of the coast from Cornhill to Arch- 
cliffe, in connection with which, prior to 1846, 
eight different projects for harbours had been 
formulated by engineers of that day. 

It was also proposed to cross the Channel by 
a bridge, with spans of over 1,500 feet and 200 
feet headway above high water. One of the 
sites selected was from Cape Gris Nez to the 
opposite shore at Folkestone, a distance of 24 
miles, carried by 120 piers. Another site was 
from Cape Blanc-nez, a short distance from 
Calais, to the South Foreland, with 73 piers. 
M. Boutet, a French engineer, may be con- 
sidered the father of this bridge project. From 
investigations recorded by Prof. Boyd Dawkins © 
of depths across the chanhel, the deepest sound- 
ing in the Straits of Dover is 29 fathoms or 
174 feet, and the feasibility of satisfactory 
foundations caused the scheme to be a for- 
midable rival to the proposed submerged 
roadways, tubes, and tunnels. 

A Channel Tunnel scheme was suggested 
by a French engineer, M. Mathieu, about the 
beginning of the nineteenth century, but in 
1856 M. Thome de Gamond proposed to form 
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in the channel thirteen islands by depositing: 
materials at sea, to sink shafts through them 
into the earth below, the bed of the sea, and 
then to tunnel from one to the other. Later 
on more practical suggestions were made. In 
1867 a line about half a mile west of the high 
light of the South Foreland, and joining four 
miles west of Calais, showed that a tunnel 
could here be made almost entirely through 
the lower, or grey chalk, which is less perme- 
able to water than the upper, or white chalk. 
This proposition met with the support of Sir 
John Hawkshaw. Another line suggested was 
through the Wealden formation, consisting of 
very strong clay-beds of freestone and fresh- 
water limestone extending from Dungeness 
across the Channel to Cape Gris Nez. The pro- 
posal for the formation of a Channel Tunnel 
Railway was renewed in recent years, but 
again deferred. The railway gauge of the 
Northern Railway of France is 1°44 metres, or 
4°723 feet; and the gauge of the Paris Lyon 
and Mediterranean Railway is I metre 45 
centimetres, or 4°756 feet, both of which 
slightly vary from the British standard gauge 
of 4 feet 83 inches (4°708 feet). . 

1891.—The Admiralty Pier begun, as pre- 
viously stated, in 1847, had been completed toa 
length of 2,100 feet in 1871 to form the western 
arm of a Government harbour, and, under the 
present Bill, power was obtained for the ex- 
tension in an easterly direction, for a distance 
of 580 feet or thereabouts, to form the western 
head of a commercial harbour, leaving an 
entrance of 450 feet between pier-heads. 

1892.—Prince of Wales Pier works com- 
menced, Sir John Jackson contractor. The 
shoreward end, for 1,260 feet, is formed by an 
iron viaduct, to allow the tide to run through, 
with a clear headway of 15 feet above high- 
water, on the supposition that no outside sea- 
works would then be constructed. 

1893.—Ihe Belgian Administration added 
Leopold JI. and Marre Henriette to the 
Dover-Ostend service, each 352 feet long by 
38 feet wide, with engines of 891 nominal 
horse-power. 

1895-6.—The Belgian Administration added 
the Rapide, 312 feet by 38 feet, with engines 
of 825 nominal horse-power, in 1895, and 
Princess Clementine, 352 feet by 37 feet 
8 inches, with engines of 891 nominal horse- 
power, in 1896. 

1897.—The ‘‘ Naval Works Act,” included 
the building of the Admiralty Harbour enclos- 
ing the Harbour Board’s eastern pier. 

1898.—The Dover Harbour Board obtained 
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a further Act, extending the area enclosed by 
the piers upon the east and west sides, and 
having an entrance of 480 feet, between the 
then proposed head of the Prince of Wales 
Pier and the head of the Spur suggested to 
be attached, upon the eastern side of the 
Admiralty Pier Extension. 

1900.—The Harbour Board obtained an Act 
for converting the tidal harbour into a con- 
course basin, approached by a deep water lock 
and.other proposed improvements. 

1870-1909.—Train ferries proposed for the 
Continental service. 

1905.—A private company applied to Parlia- 
ment for powers to build a pier in extension of the 
South Pier, and parallelto the Prince of Wales 
Pier for a Channel ferry railway with movable 
quay, such works extending one furlong 1'7 
chains south of the south pierhead, and the 
pier itself carried 9°50 chains further seawards. 
The steam ferry proposed by Mr. (afterwards 
Sir) John Fowler, was to be 450 feet long, with 
57 feet of beam, and 80 feet across the paddle 
boxes, propelled by disconnected engines of 
1,500 horse-power. 

Train ferries are found to give satisfaction 
on the coast of Denmark, the connectidn with 
the shore being made by a lifting bridge to 
suit the variation of tide level. The length of 
trains run for the Continental service at Dover, 
coupled with a range of tide of 18 to 20 feet, 
and the limited area of water space left free 
when the harbour improvements, now in course 
of execution, are completed, rendered a post- 
ponement ofa Channel Ferry scheme desirable, 
and the scheme has no prospect of being 
realised by private enterprise. 

1903.—The turbine steamship Zhe Oueen*, 
310 feet long with a moulded breadth of 40 
feet and a depth of 25 feet, took her place in 
the Dover and Calais mail and passenger ser- 
vice, containing one of Parsons’ high pressure 
steam turbines in the centre of the ship and 
two low pressure turbines one on each side of 
the ship. Three lines of shafting with five 
propellers are provided, one on the centre 
shaft at the stern, and two at a convenient 
distance apart upon each side shaft. Going 
ahead is controlled by the revolution of the 
centre shaft. In manceuvring the centre 
shaft runs free and the two side shafts then 
take the place of ordinary twin screws. 

The experience of travellers is that a turbine 
vessel does not produce the objectionable 
vibration felt in the most modern twin screw 


* For the description of the turbine steamer Ze Queen, 
see Fournal of the Royal Society of Arts, July 3, 1403, p. €88 
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‘balanced arrangements. And the Queen with 
her guaranteed speed of 21 knots proved highly 
satisfactory. Other turbine vessels have since 
been placed on the Continental service. In 
the Dover-Calais service they perpetuate the 
familiar names of Victoria, Empress, Invicta. 

1905.—The Belgian administration added to 
their service the turbine steamer, Princess 
Lilizabeth, 353 feet long by 40 feet wide. Some 
of the most recent of the Belgian adminstra- 
tion’s turbine vessels are now 365 feet long, and 
it seems probable that all new cross-Channel 
mail steamships will be of the turbine class. 
The growth of power is seen by the fact that 
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1904.—First passenger train traversed the 
Prince of Wales pier and its approach railway, 
‘January 27th. 

1904.—Landing stage upon the eastern side 
of the Prince of Wales Pier for the accommo- 
dation of Atlantic liners to call at Dover, and 
railway communication established by the 
Dover Harbour Board between this lauding 
stage and the S.E. and C. Railway main line 
at Dover Harbour Station. The ss. Deutsch- 
land, Hamburg-American Line, made her 
first call at the Prince of Wales Pier on July 
22nd, 1904. 

1905.—H.R.H. the Prince of Wales accepted 
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the Foam and the Wave would each develop 
about 1,000 horse-power, while the horse- 
power of one of the last turbine steamers made 
for the South Eastern and Chatham Company’s 
marine service is about 10,000. Intermediate 
paddle steamers have recently been built to 
4,000 horse - power. The average annual 
number of passengers during 1900-1909 in- 
clusive is 317,090 vzæ Calais, and 136,000 vzá 
Ostend (see Fig. 2). 

1900.—Reception by H.I.M. The German 
Emperor at Potsdam of a deputation of the 
Harbour Board, when the Emperor expressed 
the opinion that Dover Harbour would become 
a convenient port of call for the German Atlantic 
diners. 


the position of the Lord Warden of the Cinque 
Ports, subsequent to which appointment an 
Act of Parliament was obtained by the Dover 
Harbour Board for the re-constitution of the 
Board, and under this Act the Chairmanship of 
the Board became an annual appointment. 
The first chairman so elected, who has been 
since annually re-elected, is Sir William 
Crundall, who filled the position of Mayor of 
Dover for twelve years, and under his chair-. 
manship the present works for the widening of 
the Admiralty Pier were inaugurated. The 
proximity of Dover as a port of call to. ports 
on the Continent is indicated upon a sketch 
map exhibited on the wall. 

The prominent position of the Castle upon 
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‘the eastern heights reminds us that Dover is 
a fortress as well as a port; large sums 
of money had been expended in the construc- 
tion and arming of the fort at the former 
end of the pier and in the formation of 
‘the toe which protected the structure from 
‘being undermined by the scour of the sea. 
This position, known as the ‘‘ Turret,’’ now 
stands in the centre of the whole pier, or about 
2,100 feet from the shore. The necessity of 
an enclosed anchorage was made urgent by 
the introduction of the torpedo and submarine 
in naval warfare, thus making the open 
Channel no longer a secure resting place for 
the Fleet. 

1889-1909.—The Admiralty Harbour, con- 
structed by the Admiralty, Messrs. S. Pearson 
and Son being the contractors. The works 
consist of an eastern arm extending for 
a length of about 2,942 feet in a south- 
westerly direction from the fort of the head- 
land about 200 yards to the eastward of 
the south-east angle of the convict prison 
enclosure, between which and the existing 
East Cliff at Dover has been formed an area 
of about 22 acres reserved for military purposes, 
bounded by a reclamation wall about 3,850 
feet long, parallel to the Chalk Cliff. Upon 
the west side, the Admiralty Pier has been 
lengthened abovt 2,000 feet in an east-south- 
east direction. Between the eastern and 
western entrances is built a breakwater trend- 
ing first towards the Admiralty Pier in a 
south-westerly direction, and then proceeding 
straight west by south for a length of about 
4,212 feet. The eastern entrance is 650 feet; 
the western entrance is 740 feet wide, each 
entrance providing a depth of water at low 
water spring tides of 42 feet. The seven 
fathom depth is that recommended in the 
original commission. The eastern entrance 
has been placed further seaward than the open- 
ing contemplated in the plan of the 1844 Com- 
mision. The width then proposed was 150 
feet and the depth at low water only 28 feet. 
The overlap at the western entrance is in- 
tended to be in excess of a vessel’s length and 
to cover the western head of the South break- 
water sufficiently to give shelter during south- 
west gales to vessels approaching or leaving 
the harbour. The enclosed area at low water 
level is 610 acres, providing moorings for 
vessels of the Destroyer class and anchorages 
for ships of the Dreadnought and lnvinczble 
class 

Other schemes had been proposed in con- 
mection with the Port of Dover since the 
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commencement of the construction of the 
Admiralty Pier, making, with the harbour 
scheme of 1844, and the last scheme executed 
by the Admiralty, a total of twelve harbour 
projects. The whole of these have been placed 
side by side on one sheet in a comparative 
diagram on the wall exhibiting a curious and 
interesting record. They are as follows— 

(1). Original scheme of 1846, Admiralty 
Pier to South Foreland. 

(2). Fowler and Abernethy’s plan of 1869-70, 
West of Admiralty Pier. 

(3). Brough, Murray and Hall’s Scheme of 
1869-70. 

- (4). Vignoles’ and Murray’s scheme similar 
to Fowler’s. 

(5). Fowler, Abernethy, and Wilson’s plan 
of 1871-2. 

). Sir John Hawkshaw’s plan of 1872. 
). Sir Andrew Clarke’s scheme of 1873. 
). Sir John Hawkshaw’s plan of 1875. 

(9). Scheme of the Convict Labour Commis- 
sion in 1881. 

(10). Plan drawn in 1882 by Mr. Rowland 
Rees, then the Engineer to the Harbour 
Board. 

(11). Sir John Coode’s plan including the 
construction of the Prince of Wales Pier, exe- 
cuted by his successors Messrs. Coode, Son, 
and Matthews. | | 

(12). The Admiralty harbour, the details for 
which were prepared by Messrs. Coode, Son, 
and Matthews, opened in 1909 by H.R.H. 
the Prince of Wales. 

1906.—An Act of Parliament was ob- 
tained under which the Dover Harbour 
Board are empowered to render the Ad- 
miralty Pier (which was originally con- 
structed only as a breakwater) suitable for 
the embarkation and disembarkation of 
railway passengers. By the powers con- 
ferred in this Act certain works previously 
authorised were abandoned, and agreements 
made between the Harbour Board and the 
Commissioners for executing the office of the 
Lord High Admiral of the United Kingdom 
of Great Britain and Ireland, popularly 
known as ‘‘The Admiralty ;? also with the 
South Eastern and Chatham Railway Com- 
panies were confirmed. 

1909.—Commencement of the reclamation 
works east of the Admiralty Pier, providing 
II4 acres attached to the pier as a site fora 
railway station and sidings, and leaving 64 
acres at low-water level for the purposes of the 
outer commercial harbour. This reclamation 
up to coping level is being executed by the 
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Harbour Board under Mr. A. T. Walmisley, 
as Constructive Engineer, with Mr. A. C. 
Hurtzig (of Messrs. Baker and Hurtzig) as 
Consulting Engineer to the work. The marine 
station designed by Mr. P. C. Tempest, 


Engineer of the South Eastern and Chatham 


Railway, will be erected by the Railway 
Company on the site. 

1910.—A deep water landing stage, 780 feet 
long, 20 feet wide, and with lower decks 
opposite the centre of cross-Channel vessels 
when berthed at the stage, is being built in 
continuation of the face line of the retaining 
wall to the area to be reclaimed. The open 
piling of this stage will probably render the con- 
struction of the proposed spur, extending from 
the face of the extension in line with the opening 
bounded by the head of the Prince of Wales 
Pier to be unnecessary. This spur was origi- 
nally suggested prior to the formation of the 
wave-breaker, now supplied by the piling in the 
outer landing stage, and was suggested to 
afford ‘shelter to cross-Channel steamers lying 
along a quay, the position of which has now 
been superseded by the present scheme. 

At present, in addition to the passing traffic 
conveyed by the Dover-Calais and the Dover- 
Ostend routes, eleven boats a month, including 
those of the Red Star Line and the Royal 
Holland Lloyd Line, call at Dover, and there is 
no doubt that, with the shelter of the Admiralty 
Harbour, coupled with the provision of a new 
marine station, containing all modern railway 
auxiliaries in connection with the deep-water 
landing-stage at the Admiralty Pier Extension, 
several of the Atlantic and other steamships 
will call at Dover, and will find the railway 
access to London speedy, or, if the necessity 
of the passenger’s engagements requires him 
again to cross the water to Calais or to Ostend, 
the inner landing-stages at which these cross- 
Channel steamers berth will be found to be 
attached to the same pier. 

The Port of Dover possesses an advantage 
over both the port of Liverpool and the port of 
Southampton in being an open roadstead, and 
thus avoiding the time occupied in traversing 
the approach-channel leading to either of 
these two ports, but Dover is at a disadvantage 
in having no adequate space for quays, piers, 
docks, warehouses, and sheds, except that re- 
claimed from the sea. The market for Dover 
soles reminds us of the fishing industry and 
the yachting carried over in Dover bay. 
The merchandise of coal and of timber, 
the running of flour mills, and the manu- 
facture .of paper are among the prin- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


‘April 15, 1910. 


cipal objects of commerce carried on -im 
the town. As regards Dover coal-pits, the 
quality of the coal is admitted to be satis- 
factory, but the quantity and its procuration 
at reasonable cost have yet to be proved. 
When the new Dover, proposed to be con- 
structed upon the cliffs to the east of the 
War Office property adjoining the castle and 
extending towards St. Margaret’s at Cliffe is. 
constructed, and approached by a new road 
60 feet wide, {to be formed out of the chalk 
cliff between the military prison and the sea, 
a residential area will be established com- 
manding sunshine and fine sea views which 
will probably rival the advantages claimed by 
well-known suburbs of other seaside resorts. 


DISCUSSION. 


The CHAIRMAN (Lord Brassey), in opening the 
discussion, was sure the audience had been profoundly 
impressed by the talent, labour, and literary power 
displayed by the author in the preparation of his ex- 
haustive and most interesting history of a port of the 
first importance. In tracing the course of its long 
history, the author had clearly shown that the result 
of many years application of the talent of the engineer 
and the enterprise of the capitalist had been to create: 
a thoroughly successful port for the immense Con- 
tinental traffic which was being carried on from Dover. 
The figures showing the increasing number of 
passengers were very striking, and there were now 
many departures a day to Dover of double trains laden 
with passengers. The fitness of the Port of Dover 
for that passenger service was largely due to the ex- 
penditure incurred by the Admiralty for the purpose 
of creating a naval base. When one remembered the 
depth of water at Dover, the strong tides which 
flowed to and fro past the port, and the frequency of 
the storms which disturbed the water in the vicinity, 
everyone appreciated the arduous character of the 
labours performed by the divers working at great 
depths in the construction of the breakwater. When 
the Prince of Wales performed the concluding cere- 
mony in the construction an incident occurred which 
was most gratifying to all concerned. His Royal 
Highness asked to be introduced to a considerable 
number of men who had been employed in that 
arduous work, and shaking them severally by the 
hand gave them all a kindly word, which conferred 
the greatest pleasure on those honest and arduous. 
workers. The increase in the traffic of the port had 
long impressed all concerned with the necessity of 
improvements in the arrangements for the reception 
of passengers. Contrasting the admirable arrange- 
ments at Calais and Boulogne with those which had 
existed at Dover, Englishmen must be impressed with 
a painful sense of the chilly reception they afforded 
on the English side of the Channel to those arriving 
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to pay a visit to this country. By the widening 
of the Admiralty breakwater. which was now being 
undertaken that drawback would at no distant time 
have been removed from the Dover arrangements, 
and the port would be made a most perfect 
one for the conduct of a busy international traffic. 
The author had alluded to schemes which had been 
propounded for the introduction of steam ferries. 
Personally he was very confident that those who 
were interested in the existing type of boats had no 
reason to be apprehensive of the competition of 
steam ferries. There was no doubt that steam ferries 


had been successful in sheltered waters, for instance, ; 
for communication between Denmark and the main- ` 


land, but that was a very different story from carrying 
a train of passenger carriages across the wide waters 
of Dover Strait, perhaps in tempestuous .weather. 
As an old sea-dog he advised the people of this 
country to stick to the boats they had, and not to 
venture themselves on steam ferries. With regard to 
the Channel Tunnel, many years ago his father was 
interested with Sir John Hawkshaw in a scheme for 
a tunnel to connect England with France. Soundings 
were made, investigations were carried as far as were 
practicable, and a scheme was proposed, but it 
was difficult to raise the necessary capital. Their 
French allies suggested an interview with the 
Emperor of the French, and subsequently they 
had the privilege. of an interview with him at 
the Tuilleries. They were very hopeful before the 
interview took place; the Emperor was courtesy 
itself, full of intelligence, saw at once where the 
difficulties lay, and asked most appropriate questions 
with regard to ventilation and other cognate sub- 
jects, but the interview concluded with the cold 
assurance that the scheme would always interest His 
Majesty very much. No further progress was made. 
- With reference.to the use of Dover for ocean-going 
traffic, it was well-known that large German vessels 
had made a beginning in that respect, but for some 
time past they had ceased to call at Dover. He 
ventured to suggest to the authorities at Dover that if 
they wished to see vessels of a large class once more 
in the port, one of the first steps to be taken-was the 
organisation of a thoroughly efficient pilot service. 
The handling of vessels of great size in a con- 
fined space was a work of peculiar difficulty which 
required special experience. The great liners which 
entered and left the port of Liverpool were always 
placed in the hands of two or three choice pilots of 
exceptional skill in that particular work. A pilot 
might be thoroughly acquainted with navigation, and 
well able to pass his examinations and qualify as a 
pilot, but he might not have the special skill required 
for manceuvring a vessel of huge size in a narrow 
dock. He therefore submitted to the responsible 
authorities carefully to consider the appointment 
of one or two pilots of special skill in the hand- 
jing of large ships. If it was known that 
the services of such men were at all times 
available, he believed it would have considerable 
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effect in encouraging large ships to try their for- 
He assured the people of Dover 
that, as Lord Warden, he would always have the 
greatest sympathy with all that concerned their 
welfare and prosperity. 


Monsieur A. SIRE (Northern Railway of France) 
said the passenger traffic between the Continent and 
England had grown at a marvellous rate in the last 
few years, and no doubt would continue to increase 
with the facilities which, at great cost, were now 
being provided’ by the Northern Railway of France 
and the South Eastern and Chatham Railways.. The 
communications between England and France were 
now being improved in every possible manner. He 
was afraid a great many Englishmen might have felt 
a little ashamed that the threshold of their great 
country offered such inadequate hospitality to pas- 
sengers from the Continent. No doubt great difficul- 
ties existed-in making improvements. He knew by 
experience on the other side of the water that, when 
dealing with public offices, such as Admiralties and 
Treasuries, it was not very easy to push forward 
schemes, however good they might be, and he was 
afraid that difficulty had been experienced at Dover 
before arriving at the result which had now been 
obtained. 


Mr. CHARLES HAWKSLEY said he had no know- 
ledge of Dover beyond that of a casual visitor departing 
from or arriving at the port, but he was able to 
endorse the remarks which had been made as to the 
want of suitable passenger accommodation there. 
It. was. very gratifying to know that that lack of 
accommodation was about to be remedied, because 
passengers arriving after a bad passage across the 
Channel required some of those comforts which were 
to be found on the French side, but were wanting on 
the English side because of the small space available. 
Passengers who used the route knew that there was 
only just room for people to pass one another when 
entering the trains, and very little room on the other 
side of the trains for the manipulation of the baggage ; 
and everyone would welcome the advent of the time 
when Dover had been improved in the way the author 
had foreshadowed in his paper. It would be out of 
place at such a meeting to speak of the work from an 
engineering point of view. but he had no doubt the 
great Admiralty harbour would prove of immense 
benefit to the warships of the country. 


Mr. A.. C. Hurtzic said that one of the 
burning ‘questions for some years past at Dover 
had been that of the Channel ferry. Sir Charles 
Rivers Wilson had recently referred to the stupidity 
of the South Eastern Railway in not allowing 
a Channel ferry to: be established at Dover. If 
the Channel ferry were put anywhere else ex- 


cept in the commercial. harbour at Dover, 
nobody would say anything against it. The com- 
mercial harbour had a certain area, and when 
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the magnificent new marine station was built 
the space within. that commercial harbour would 
‘be very much restricted, and the fact of the 
matter. was that there was. no room in the com- 
mercial harbour for the arrangements which were 
necessary for the terminus for a Channel ferry. 
If another company came to the South Eastern 
Railway Company and said it required a portion of 
Victoria Station in order to carry out its work in the 
interests of the public, such a proposition would 
appear to the ordinary mind unreasonable; but the 
fact of the company endeavouring to take an equiva- 
lent water area in the commercial harbour at Dover 
was not appreciated by the public. The great diff- 
culties of dealing with traffic at Dover owing to the 
restricted nature of the shore, and the cliffs being so 
close to the sea, were two fundamental reasons why 
the Channel ferry was not adopted at Dover. If the 
Channel Ferry Company would. build a harbour of 
their own, the railway company would be only too 
delighted to tacilitate their operations. The author 
had referred to the marvellous development of traffic 
between England and France and the Continent 
generally which had taken place in the last few years. 
That was borne out by the fact that I50 years ago 
there were only two services a week between England 
and the Continent, whereas at the present time there 
were fourteen or fifteen services both ways every day 
ofthe week. With reference to the Channel Tunnel, 
he personally believed that before a Channel ferry 
would be made, in Dover harbour at all events, the 
Channel Tunnel would have a better chance. He 
thought the author would be proud to be associated 
in the development of Dover harbour with the names 
of such great enginéers as Smeaton, Hawkshaw, 
Coode, and, more lately, Sir William Matthews. 


Mr. B. MURRAY LAWES said that the question ot 
Dover harbour was until twenty years ago treated as 
a local and not as a national one. The various plans 
which had been brought forward betrayed the 
““ cussedness ’’ of the British race in the way in which 
they had treated the harbour at Dover. It was 
manifest to the smallest mind that Dover was the 
point from which, from a naval point of view, the 
east and south coasts and the French coast must be 
approached ; and it therefore seamed an extraordinary 
thing that for so many years the question of the im- 
provement of Dover harbour had been put on one 
side from an economical point of view. Under the 
guidance of Lord Brassey he believed the com- 
mercial harbour would be of the utmost use to 
this country in both peace and war time; and he 
thought Dover was to be heartily congratulated 
in having at its back a strong man like his lordship. 
Although several large fleets had occupied the 
harbour, up to the present the result had been that 
half the tradesmen in the town were ruined and half 
the houses were empty. Skilful guidance was now 
required by means of which the various claims put 
forward could be reconciled to one another, and 
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the present Lord Warden was the right man to 
bring. about-that object. 


Mr. H. H. SPILLER thought that although the 
authorities had taken a long time to make up their 
minds as to what should be done at .Dover to 
improve the state of things which existed, thanks 
were now due to them for having carried out so many 
improvements. It was, however, most difficult to 
satisfy passengers, because the more that was done 
for passengers in the provision of luxurious steamers 
and railway carriages, the more they grumbled; but 
if ten or one hundred times as many passengers as 
now made the journey, were induced to travel between 
England and the Continent, the object of the im- 
provements, which had been carried out, would be 
achieved. 


On the motion of the CHAIRMAN, a hearty vote of 
thanks was accorded to the author for his interesting 
paper, which Mr. WALMISLEY briefly acknowledged, 
and the meeting terminated. 


HOME INDUSTRIES. 


Rubber and Rubber Prices.—Hardly a day passes 
without seeing some new rubber company brought 
before the public, and on some days two and even 
three new companies have appeared, nor is it likely 
that there will be any cessation of these (most of them) 
mushroom appearances whilst the ‘‘ boom’”’ continues, 
and rubber is quoted at over 12s. per pound. The. 
view of those best able to judge is that prices have 
gone far ahead of intrinsic. merits, for it must be 
remembered that with rubber, as with all other commo- 
dities, consumption ceases, or is greatly restricted, 
when prices go beyond a certain point. To a certain 
extent the rise in prices is warranted, since it is likely: 
that for some time to come the demand will increase 
more rapidly than the supply, always assuming that 
prices are kept within manageable limits. Some 
observers are puzzled to know where the present out- 
put of india-rubber is going, and talk about ‘ corner- 
ing,” but a study of the American figures relating to 
the motor-car industry will go far to solve the riddle. 
Two of the leaders of the motor-car industry in 
Germany have been examining the position for them- 
selves in the chief American centres of production, and 
they predict that this year’s output of cars will not be 
much short of 300,000. The value is given at fully 
482,000,000, which works out at about £270 per car. 
Last year Mr. Durant, the President of the General 
Motor-Car Company of New York, predicted that 
1910 would be the most successful year the American 
automobile industry had ever known, and he placed 
the output at 200,000 vehicles. The ‘‘ Hub,’’ a trade 
journal of the United States, placed last year’s produc- 
tion at 125,000 vehicles, and estimated a total 
production of 200,000 for 1910, including 165,000: 
pleasure vehicles, 30,000 high wheel vehicles of the. 
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buggy type, and 5,000 steam or electrically driven 
cars, but it placed the total value at only 440,000,000. 
Since then the development of the productive capacity 
has been pushed with great vigour. The chief centre of 
the industry is Detroit, Michigan, where the output 
this year is expected to approach 100,000 cars. Flint, 
Michigan, comes next with 41,000 cars, Indiana- 
polis and Cleveland following with 32,000 cars each. 
In other countries, including our own, the develop- 
ment of the industry is, of course, on a much less 
rapid scale but in all it is considerable. On the other 
hand there can be no very great increase in the supply 
of rubber for the next year or two. 


The British Cotton Growing Association.—At a 
meeting of the British Cotton Growing Association. 
held at Manchester a few days ago, Lord Derby 
was able to submit figures which warrant the 
hope that before long the whole of the capital of 
4500,000 will have been subscribed. The balance 
remaining to be raised was only £39,241, and to- 
wards this it is expected that the operatives will raise 
430,000. During March no less than £16,000 was 
received. Atl and more than the authorised capital of 
the Association will be required ifit is not to be tram- 
meled by want of means. The efforts of the Associa- 
tion have resulted in aconsiderable extension of the area 
under cotton cultivation within the Empire, but pro- 
gress is slow and halting. For example, the purchases 
in Lagos for March were 1,715 bales as compared with 
3,400 bales in March last year, and 1,500 bales in 
1908. Reports from Nyasaland are to the effect that 
the cultivation of cotton is increasing in popularity, the 
area this year having grown to 3,000 acres. And the 
decision of the British South Africa Company to take 
5,000 shares of the Association and to co-operate with 
it in the development of cotton-growing in Rhodesia, 
must be helpful. But we are still a long way from 
the time when the cotton production of the British 
Empire will go far to relieve Lancashire of its 
dependence upon America for its cotton supplies. 


Wages in the Cotton Trade.— At a meeting held on 
Friday last, the Committee of the Master Spinners’ 
Federation took the first step towards a reduction 
of the operatives’ wages. The spinning industry is 
ill doing very badly, but with the present prevalence 
ort time it is, in the opinion of many, inopportune 
duce the rate of wages. The reason given for 
tep is that as more than a year has elapsed 
the current rate of wages was established (in 
h, 1909) the operatives may, if trade improves, 
ply for an advance, and it is not possible under the 
Brooklands Agreement to arrange for a continuance 
of the current rate. The Agreement is operative only 
to raise or lower the rate. In the present state of the 
cotton industry an early improvement that would 
warrant the men asking for an advance seems very 
improbable, and it would be lamentable indeed if an 
industrial crisis was brought about by the desire of the 
employers to guard against improbable possibilities. 
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Supplies of Cotton.—If Mr. R. Lamour Neill’s 
forecast is near the mark, there is likely to be a some- 
what serious’ shortage in the supply of raw cotton this 
year. Although it may be taken that there will be 
some increase in the number of acres planted with 
cotton in America this season, there are several factors 
making against increased supply. For example, the 
spread of the boll-weevil into new districts im 
Arkansas, Mississippi, and, to a lesser degree, 
Alabama, has to be reckoned with. It has already 
spread over three-quarters of the cotton area of Texas, 
the southern half of Oklahoma, and the whole of 
Louisiana. Again the Agricultural Department of 
the United States is urging upon farmers throughout 
the South the benefits that accrue from a diversifica- 
tion of crops, and a reduction of the cotton acreage, 
because a short crop yields the South more money 
than a large one. And this teaching is listened to 
the more readily at a time when the existing prices 
for corn, wheat, meat, and other products are very 
high, and provide better profits than cotton growing. 
In Mr. Neill’s opinion, a sufficiently large crop of 
American cotton, for the world’s needs, can only be 
produced this coming season provided the rainfall in 
the cotton belt, during May, proves light, and that 
during the last half of July and the whole of August 
the weather is ‘* made to order.” 


The Age of Vessels,—A question was put to the 
President of the Board of Trade the other day which 
suggested the desirability of imposing a time limit for 
passenger steamers. In his reply, Mr. Buxton said 
it would not be possible to lay down any general rule 
for regulating the number of passengers by the age 
of a vessel, but the Board of Trade would refuse to 
issue a passenger certificate to any vessel which, 
owing to age or any other cause, was not fit to ply 
with passengers on the intended route. Arising out 
of that answer, a correspondent suggests that, inas- 
much as the main body of underwriters make a rule 
not to cover boats over forty years old, whether they 
be British or foreign-owned, the Board of Trade 
might, without unfairness to shipowners, decide that 
the same age should be the limit for passenger- 
carrying purposes. But inquiry would probably show 
that there is no hard-and-fast forty-years’ rule, or 
any age limit, the ownership and the underwriters” 
opinion of the merits of the vessel being the deciding 
factors. Many passenger steamers which do their 
work admirably are surprisingly old, and underwriters 
are slow to insist on a time limit for well-built, well 
found, owned, and captained old vessels, covered at 
substantial rates of premium. They have found it 
better business, anyway of late, than taking the great 
up-to-date modern boats at more or less nominal 
rates. 


Accident and Employers’ Liability Insurance.— 
It is often complained that accident insurance is not 
a profitable way of employing capital, but the annual 
reports and balance-sheets of the leading companies 
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for 1909 show that they continue to make substantial 
` profits. The largest of them, the Ocean, did better 
last year than in 1908. Out of a premium income of 
£1,477,805 the underwriting surplus is £79,380, or 
5°37 per cent. of the premiums, as compared with 
£38,404, or 2°75 per cent. in 1908. The Employers’ 
Liability received in premiums £1,046,141, the profit 
being £70,577, or 6'7 per cent. of the premiums, as 
‘compared with £77,878, or 8'r per cent. in 1908. 
The premiums received by the London Guarantee and 
Accident amounted to £558,343, the surplus on 
trading account being £32,149, or 5'7 per cent. of 
the premiums, as compared with £44.468, or 9*9 per 
-cent. of the premiums in 1907. The Railway Pas- 
sengers show a profit of 3°8 per cent. of the premiums 
as compared with 18:5 per cent. for 1908. Em- 
ployers’ Liability business shows less satisfactory 
results. The Government returns for 1908 lead to 
the inference that the loss ratio experienced by 54 
‘companies was 65 per cent. of the premiums received, 
which leaves little room for profit seeing that the 
average expense ratio can hardly be put lower than 
33 per cent. 


A New Warp-Sizing Machine.—This machine 
has been introduced into cotton-weaving factories in 
Lancashire and Cheshire. The yarn passes alongside 
steam-heated radiating pipes fixed horizontally within 
a vertical chamber. After leaving the rollers in the 
sizing-trough, the yarn is not subjected to contact 
‘until it reaches a winch at the top of the drying 
‘chamber. By this means the warp may be run at a 
comparatively high speed, and may yet be dried 
effectively. Owing to the fact that the temperature 
‘inside the vertical chamber rises towards the top, 
-drying takes place progressively and surface drying is 
avoided. It is claimed that in this way less dust is 
-occasioned in the loom, with a consequent reduction 
-of waste in sizing material. Itis also claimed that, 
‘owing to reduced tension, the threads retain their 
elasticity and strength better than when dried on 
‘cylinders. A damper is fitted to the chimney for the 
purpose of regulating the exhaust hot air from the 
‘chamber, and tests are said to show that a consider- 
able saving in steam is effected in comparison with 
he other methods of drying. 


CORRESPONDENCE. 


THE HOUSING QUESTION IN BOMBAY. 


Mr. FURDOONJEE D. J. PARuCK writes as 
‘follows :— 


During the discussion on Mr. Dunn’s paper on 
“The Housing Question in Bombay,’’ Sir Steyning 
Edgerley asked the author’s opinion on the life of re- 
‘inforced concrete under the conditions of tropical 
rainfall, and a tropical climate, such as were met 
with in Bombay. Mr. Dunn simply passed over the 
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question with the remark that there are, as yet, no 
sufficient data on which to base an absolute reply as to 
the vibrations caused by the street traffic, and to the 
climatic conditions as to the life of the concrete chals. 
The reply was not what was expected from an engi- 
neer of Mr. Dunn’s standing, and I hope he will 
enlighten us on the subject. 

I take this opportunity to give the case of rein- 
forced concrete works, which are subjected to great 
vibration. There are numerous instances of bridges 
in reinforced concrete, built more than ten years ago, 
which are still in a condition as good as, or better 
than, when first put up. I do not refer tonarrow-span 
bridges or culverts, but to those of fair spans, such as 
the Eslingen Bridge over the River Neckar, with a 


_60-foot span, fourteen years old, and over the same 


river, at Ybbs, with 140-foot span, twelve years old; 
the Chatellerault Bridge, 153-foot span, eleven years 
old, and the Prince Rupert Bridge, at Munich, with 
191-foot span, and ten years old. 

When a scare took place, some time after the 
Vyrnwy Dam was built, two eminent engineers were 
called in, and they decided to bore into the heart of 
the dam, but they found the greatest difficulty in 
making any impression on the work at all. 

The graving dock at Bokeny, Hungary, is th ` best 
work ofits kind, entirely in reinforced concrete—walls, 


‘sill, floor, supporting-piles, &c.—the whole of the 


ground being very soft and waterlogged. This dock 
is 305 feet long by 33 feet wide, has been in use for 
the past 24 years, and is now reported to be in perfect 
condition. i 

Reinforced concrete is now mostly used for engine 
and dynamo beds. Even railway sleepers and tele- 
graph and tramway poles in reinforced concrete are 
rapidly coming into favour. Owing to its practically 
absolute fireproofness, reinforced concrete is particu- 
larly suitable for magazines for explosives, and recent 
large and costly experiments in Germany have proved 
that even the explosion of huts containing 14 to 2 
tons of gelatine dynamite did no damage to their 
surroundings other than from the air-blast. It was 
found that the reinforcement was only rent, but not 
scattered, and the concrete blown away in the form 
of coarse dust. 

Those interested in reinforced concrete wi? _ 
very instructive and useful matter in the Transa ¢ 
Concrete Institute, vol. i.; Proceedings, Insti 
of Civil Engineers, 1908, vol. clxxiii.; and Pr 
ings, Institution of Mechanical Engineers, July 


Mr. G. OwEN Dunn, to whom the fore,” ™ 
letter has been submitted, writes : — 


Mr. Paruck, in his criticism of my reply to the 
points raised by Sir Steyning Edgerley in the discus- 
sion on my paper on ‘‘ The Housing Question in 
Bombay,” has not appreciated two important points : 
—Ist, my reply on the discussion occupied only about 
ten minutes at the close of the meeting; it was thus 
necessarily brief, and, of course, without any prepara- 
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tion, as I had no means of knowing beforehand what 
points would be raised. 2nd, Sir Steyning Edgerley’s 
inquiry was directed to the “life” of the chats, 
having regard to the fact that they are constructed 
from funds raised on sixty year loans. As no rein- 
forced concrete structure has yet reached anything 
approaching a life of sixty years, I think I was correct 
in saying that there are as yet no sufficient data on 
which to base an absolute reply. The oldest of the 
examples quoted by Mr. Paruck is fourteen years. I 
am sorry he was disappointed at my not having 
entered into a lengthy professional dissertation on re- 
inforced concrete, but those who honoured me with 
their presence at the meeting will, I think, be grateful 
to me. 


OBITUARY. 


SiR WILLIAM BOUSFIELD, M.A., LL.D.—By 
the death of Sir William Bousfield, which took place 
on the 7th inst., at his house at Hyde-park-gate, W., 
the Society loses a member who has long taken an 
interest in its work, and an active share in its opera- 
tions. He became a life-member in 1904, and was 
elected on the Council the same year. Previously to 
this, he had presided at the Technical Education Con- 
gress, held under the auspices of the Society in 1897, 
and on various occasions he took part in discussions, 
principally in connection with the subject of technical 
education. He also occupied the chair at several Ordi- 
nary Meetings of the Society. 

Sir William Bousfield was born in London in 1842. 
After taking his degree at Oxford, he was called to the 
Bar in 1868, but he never practised. His life was 
devoted to the service of various charitable, philan- 
thropic, and social institutions. He was an active 
member of the Charity Organisation Society. From 
1896, he was Chairman of the Girls’ Public Day 
School Company, and this was perhaps the institution 
in which he took the greatest interest, and to which he 
devoted most of his attention. He was a member of 

Tondon School Board from 1882-1888. He was 
> ofthe founders, and, at one time, Chairman of 
of s! etropolitan Provident Dispensaries Association. 
to rt 04-5 he was Master of the Clothworkers’ Com- 
the and he was for long one of the representatives of 
sinc€ Company on the Council of the City and Guilds 
Mar ondon Institute. Many other London institu- 
. tiors will miss the judicious counsel and ungrudging 
service which he rendered to the various Boards and 
Councils, on which his presence was always valued. 

His death was quite unexpected. He had under- 
taken to preside at the meeting of the Society on 
March 3rd, and an announcement to that effect 
appeared in the Journal of the preceding week. But 
only a few days before that date he was attacked by 
the illness, not at the time considered serious, which 
eventually ended in his lamented death. 
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SIR JAMES WILLIAM WHITTALL.—Sir James 
William Whittall died at his residence near Con- 
stantinople, on the roth inst., at the age of 72. 
Beginning his mercantile career at Smyrna in 1854, 
he went to Manchester in 1861, when he joined the 
firm of Messrs. J. C. Harter and Co. Eleven years 
later he returned to the East, establishing himself at 
Constantinople. He was successful in business, and 
worked assiduously to promote the interests of Biitish 
trade in the Levant. He contnbuted anonymously a 
large number of articles on the near East to the 
leading London papers. In his leisure time he was 
a keen sportsman, and claimed to be the discoverer 
of the great stag and great fallow deer of Asia Minor. 
He became a member of the Society in 1900. 


SIR ROBERT GIFFEN, K.C.B., LL.D., F.R.S.— 
By the death of Sir Robert Giffen the world has lost 
one of the most eminent British statisticians, and the 
Society a member who has for long rendered it 
valuable service. Sir Robert Giffen’s death took 
place quite unexpectedly on the 12th inst., at Fort 
Augustus, Inverness-shire, where he was spending a 
holiday. 

He was elected a member of the Society in 1879, 
and served on the Council in 1901 and 1903. On 
five different occasions he took the chair at meetings 
of the Society—the first time in 1881, and the other 
occasions during the past nine years. 

He was born at Glasgow in 1837, and was for 
many years a journalist in London. In 1876 he 
became head of the Statistical Department of the 
Board of Trade. He was afterwards Assistant 
Secretary to the Board, and Controller - General of 
the Commercial, Labour, and Statistical Depart- 
ments. He was created a K.C.B. in 1895, and 
retired from official service in 1897. Besides a vast 
mass of journalistic work, Sir Robert Giffen was the 
author of several books, and many magazine articles 
on economic and statistical subjects. 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


APRIL 20.—‘‘ Industrial England in 1754 (the 
year in which the Society of Arts was founded).”’ 
By Str Henry TRUEMAN Woop, Secretary of the 
Society. Sir Wirt1am H. Waite, K.C.B., 
F.R.S., Chairman of the Council, will preside. 

APRIL 27.—‘ Irish Linen and some Features of 
its Production.” By SIR WILLIAM CRAWFORD. 
SIR ANDREW WINGATE, K.C.I.E., will preside. 

May 4.—“ Halley and his Comet,” (Aldred 
Lecture.) By PROFESSOR HERBERT HALL TURNER, 
D.Sc., F.R.S., F.R.A.S. 

May 11.—‘* The Guildhall: the Recent Dis- 
coveries and Restoration.” By SYDNEY PERKS, 
F.R.I.B.A., F.S.A, 
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MAY 25.—‘‘ Persia, and the Regeneration of 
Islam.” By BERNARD TEMPLE. 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
APRIL 21.—‘‘ The Arts and Crafts of Tibet and 
the Eastern Himalayas.’ By J. CLAUDE WHITE, 
C.I.E. The paper will be read by Mr.C. E. 
BUCKLAND. SIR STEUART COLVIN’ BAYLEY, 
K.C.S.L, C.I.E., will preside. 


MAY 26.—‘‘ The People of Burma.” By Sir 
RICHARD TEMPLE, Bart., C.I.E. 


COLONIAL SECTION. 
Tuesday afternoon, at 4.30 o’clock :— 
May 3.— “Commercial Expansion within the 
Empire.” By P. J. HANNon, late Director of 
Agricultural Co-operation, Cape Colony. 


CANTOR LECTURES. 

Monday evening, at 8 o’clock :— 

ALFRED B. SEARLE, Ph.D., M.S.C.L., 
‘ Modern Methods of Brick-making.’’ Four 
Lectures. 

LECTURE II.—APRIL 18.—Effects produced by 
the introduction of machinery—Difficulties experi- 
enced in imitating hand labour by machines—Use of 
plastic machines of Monarch type—The pug mill, 
grinding mill and mixers—Preparation of clays—The 
Augur machine—Wire-cut bricks and their manu- 
facture— Use‘of represses. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, APRIL 18...ROYAL SOCIETY OF ARTS. 
John-street, Adelphi, W.C., 8 p.m. (Cantor 


Lecture.) Dr. A. B. Searle, ‘Modern Methods 
of Brickmaking.’’ (Lecture II.) 
Geographical, Burlington-gardens, W., 8} p.m. 


Dr. T. G. Longstaffe, ‘* Glacier Exploration in the 
Eastern Karakorom.”’ 

British Architects, 9, Conduit-street, W., 8 p.m. 
Mr. G. Hubbard, ‘‘ The Architecture of the Balkan 
States.’ 

Victoria Institute, 1, Adelphi-terrace House, W.C., 
43 p.m. Rev. H. J. R. Marston, “ Plato's Theory 
of Public Education in Relation to the Christian 
Doctrine of Human Nature.” 

TUESDAY, APRIL 19...Royal Institution, Albemarle-street, 
W., 3 p.m. Dr. A. Harden, “The Modern 
Development of the Problem of Alcoholic Fer- 
mentation.’’ (Lecture III.) 

Statistical (at the House or tHE Roya Society 
or Arts, John-street, Adelphi, W.C.), 5 p.m. 
Mr. S. Rosenbaum, ‘‘The General Flection of 
January, 1910, and the Bearing of the Results on 
some Problems of, Representation.’’ 

Civil Engineers, 25, Great George-street, S.W., 8 
p-m. Messrs. E. R.}Matthews and A. O. Cun- 
ningham, ‘‘ The Use of Reinforced Concrete on 
the Wabash Railroad, U.S.A.” 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
4 p.m. Captain E. G. Rason, “ The New 
Hebrides.” 

. WEDNESDAY, ArRIL 20...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Sir Henry 
Trueman Wood, “ Industrial England in 1754 (the 
year in which the Society of Arts was founded).” 
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Meteorological, 25, Great George - street, S.W., 
7% p-m. 1. Messrs. R. G. K. Lempfert and R. 
Corless, ‘‘ Line Squalls and Associated Pheno- 
mena.”’,2. Mr. William C. Nash, ‘* Daily Rainfall 
at the Royal Observatory, Greenwich, 1841-1903.” 

Microscopical, 20, Hanover-square, W., 8 p.m.. 
Mr. E. M. Nelson, 1. ‘‘ Critical Microscopy.” 
2. ** What did our Forefathers see in a Micro- 
scope ?”’ 


THURSDAY, APRIL 21... ROYAL SOCIETY OF ARTS, Jobn- 
street, Adelphi, W.C., 44 p.m. (Indian Section.) 
Mr. J. Claude White, “The Arts and Crafts 
of Tibet and the Eastern Himalayas.” The paper 
will be read by Mr. C. E. Buckland. 

Royal, Burlington-house, W., 44 p.m. 

Linnean, Burlington-house, W., 8 p.m. 1. Miss 
M. G. Sykes, “The Seedling and Adult Anatomy 
of Welwitschia mirabilis.”? 2. Prof. P. Stein, 
‘‘ Anthromyidiz auf den Seychellen gesammelt.” 
3. Dr. Malcolm Burr, ‘The Dermaptera of the 
Seychelles.” 4. Dr. J. J. Tesch, ‘‘ The Pteropoda. 
and Heteropoda Collected by the Percy Sladen 
Trust Expedition in the Indian Ocean.” 5. Dr 
G. Enderlein, “ Die Pilzmiicken Fauna der 
Seychellen.” 

Chemical, Burlington-house, Piccadilly, W., 83 p.m, 
1. Messrs. B. Flürstheim and T. Simon, “Tetza- 
nitroaniline.” 2. Messrs. A. McKenzie and G. W. 
Clough, “ Experiments on the Walden Inversion. 
Part IV. Interconversion of the Optically Active 
Atrolactinie Acids.” 3. Messrs. A. Slater and 
H. J. S. Sand, “ Studies in Fermentation. Part. 
III. The Role of Diffusion in Fermentation by 
Yeast Cells.” 4. Messrs. F. G. Pope and H. 
Howard, *“ Condensation of Anisaldehyde with 
Resorcinol.” 5. Mr. J. A. N. Friend, ‘Influence 
of per-Sulphates on the Estimation of Hydrogen 
Peroxide with Permanganate.” 6. Mr. W. F. 
Russell, “ Amidozimes and Thioamides.”’ 7. Mr. 
O. C. M. Davis, ‘‘ Preparation of Acyl-Derivatives 
of Aldehyde and Keto-cyanohydrins. Part II.’ 
8. Mr. F. G. J. Hartley, ‘‘Some Derivatives of 
Tetra-methyl Ferrocyanide.’? 9. Messrs. A. E. 
Dixon and J. Taylor, “ Molecular Refraction of 
Certain Salts.” 1c. Mr. T. E. Hull, “Estimation 
of Carbon in Iron, Steel, and Iron Alloys by Direct 
Combustion,” and other papers. 


Royal Institution, Albemarle-street, W., 3 p-m- 
Dr. T. G. Langstaffe, “The Himalayan Region.” 
(Lecture ITI.) 

Electrical Engineers, 25, Great George-street, S.W., 
ð p.m. Mr. A. V. Clayton, “ Hydro-Electric 
Installations of Sweden.” 

Historical, 7, South-square, Gray’s-inn, W.C., 5 p.m. 
Mr. R. A. Roberts, ‘‘ The Literary History of the 
Historical Manuscripts Commission,” 


Fripay, APRIL 22...Royal Institution, Albemarle-street, W., 
9 p.m. Mr.T. Thorne Baker, ‘‘ The Telegraphy 
of Photographs, Wireless and by Wire.” 

Physical, Imperial College of Science, South Ken- 
sington, S.W., 5 p.m. 1. Mr. W. A. Scoble: 
‘“ Further Tests of Brittle Materials under Com- 
bined Stress.” 2. Messrs. C. Cheneveau and A. 
C. Jolley, “The Magnetic Balance of Curie and 
Cheneveau.”’ 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. (Students’ Meeting.) Mr. H.C. A. Thieme, 
‘ The History and Present Method of Quay-wall 
Construction at the Port of Rotterdam.” 


SATURDAY, APRIL 23...Royal Institution, Albemarle-street, 


W.,3p-m. Mr. W. W. Starmer, “ Bells, Carillons 
and Chimes.” (Lecture III.) 
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NOTICES. 


NEXT WEEK. 


MONDAY, APRIL 25th, 8 p.m. (Cantor 
Lecture.) ALFRED ŒE. SEARLE, Ph.D., 
M.S.C.I., ‘‘ Modern Methods of Brick- 
making.” (Lecture III.) 


WEDNESDAY, APRIL 27th, 8 p.m. (Ordi- 
nary Meeting.) SIR WILLIAM CRAWFORD, 
J.P., late President of the Chamber of Com- 
merce, Belfast, ‘‘ Irish Linen and some Fea- 
tures of its Production.” SIR ANDREW 
WINGATE, K.C.I.E., will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


INDIAN SECTION. 


Thursday afternoon, April 21st; SIR 
STEUART COLVIN BAYLEY, K.C.S.I., C.LE., 
in the chair. A paper on ‘‘The Arts and 
Crafts of Tibet and the Eastern Himalayas,” 
by Mr. J. CLAUDE WHITE, C.I.E., was read 
by Mr. C. E. BUCKLAND, C.I.E. 


The paper and discussion will be published 
in a subsequent number of the fournal. 


PROCEEDINGS OF THE SOCIETY. 


SEVENTEENTH ORDINARY MEETING. 


Wednesday, April 2oth, 1910; SIR WILLIAM 
H. WHITE, K.C.B., F.R.S., Vice-President 
and Chairman of the Council, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Bousfield, Berkeley George, Pietermaritzburg, Natal, 
South Africa. 

Carter, Harold Thomas, A.M.I.Mech.E., Water- 
works, Aish Bagh, Lucknow, India. 

Dewar, Alexander L., The Bank of Vancouver, Van- 
couver, British Columbia, Canada. 

Hendry, Charles Arthur John, A.M.1I.Mech.E., 
Messrs. Martin and Co., 6 and 7, Clive-street, 
Calcutta, India. 


t 


Owen, Sol, Messrs. William Jacobs, Owen and Co., 
Odessa, South Russia. 

Wheatland, Marcus Fitzherbert, M.D., 84, John- 
street, Newport, Rhode Island, U.S.A. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Buckley, Frank, H.H. the Nizam’s Guaranteed 
State Railway, Secunderabad, Deccan, India. 

Clark, Henry R., The Ferns, Winscombe, Somerset. 

Culley, William Richard, I.S.0., Submarine Depart- 
ment, Post-office Telegraphs, Woolwich. 

Gray, Thomas T., Tide Water Oil 
Bayonne, New Jersey, U.S.A. 

Greig, Thomas Reeve, Courtlands, Abbeville-road, 
Clapham, S.W. 

Holl, William Esplin, A.M.I.Mech.E., care of 
Messrs. Marshall, Sons and Co., Gainsborough. 
Hunter, Gilbert Macintyre, Assoc.M.Inst.C.E., the 
Nitrate Railways Co., Limited, Iquique, Chili, 

South America. 

Husain, Syed Muhammad, Shaistabad, Barisal, 
Backergunge, East Bengal, India. | 

Ivens, John Henry Anderson, M.Inst.C.E., 139, 
Drummond-road, Agra, U.P., India. 

Lightfoot, Cecil, 155-183, Chandler-street, Buffalo, 
New York, U.S.A. 

Lyth, Norman Rowe, Assoc.M.Inst.C.E., F.M.S. 
Railways, Construction Department, Seremban, 
Federated Malay States. 

May, Richard William, 5, Billingsgate, E.C., and 1, 
Gresham-road, Brixton, S.W. 

Mead, Percy James, B.A., I.C.S., care of Messrs. 
Grindlay, Groom and Co., Bombay, India. 

Metcalf, Henry, 22, Great James-street, W.C. 

Nipher, Professor Francis Eugene, Washington 
University, St. Louis, Missouri, U.S.A. 

Oliver, Alfred Mark, Caixa 1284, Rio de Janeiro, 
Brazil, South America. 

Pattani, Dewan Prabashankar D., C.LE., Bhav 
nagar, India. 

Power, Donald M., Y.M.C.A. Building, Syracuse, 
New York, U.S.A. 

Rafigi, Abdus Slam, P.O. Box 361, Rangoon, 
Burma. 

Ridgway, Henry Maddock, 10, Waterloo-terrace, 
Upper-street, Islington, N. 

Sherburn, William Henry, Rotherwood, Stockton- 
heath, Warrington. 


Company, 


The paper read was— 
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INDUSTRIAL ENGLAND IN 1754.* 


By SIR HENRY TRUEMAN Woop, M.A., 
Secretary of the Society. 


When the Society of Arts was founded in 
1754, the New Style had been established for 
not much more than a year, since it was in 
September, 1752, that the eleven days, whose 
loss was so bitterly denounced by the people, 
were removed from the calendar. George the 
Second was nearing the close of his reign, 
which was to end six years later. The last 
Jacobite rising had a few years before been 
successfully put down, and the Hanoverian 
succession was firmly established. The country 
was enjoying an interval of peace between the 
treaty of Aix-la-Chapelle (1748) and the break- 
ing out of the seven years war (1756). There 
was a pause in the complicated series of wars 
that devastated Europe, mainly on questions 
of successions and dynasties, with which for 
the most part England had small interest, and 
in which she had but too often been embroiled 
against her own desires. Her supremacy at 
sea had been established, despite the remnant 
of Spanish claims to dominion in the South 
Seas. The long rule of Walpole was over (he 
resigned office in 1742, and died in 1745). Pitt 
had been in office and in opposition, but was 
not yet in power. The country was prosperous 
and rich, ready to start on the career of manu- 
facturing and commercial success which, by 
means of the marvellous development of in- 
dustrial machinery and by aid of the imported 
riches of India, converted England within a 
span of fifty or sixty years from a pastoral 
country into the workshop and the emporium 
of the world.t 


LITERATURE. 


The great writers of Queen Anne’s time had 
all passed away. Pope survived till 1744, 
and Swift for a year longer. Johnson must 
just have finished his Dictionary; it was 
published in 1755. Burke came to London in 
1750, and had yet his reputation to make. 
Gray had made his, for he was offered and 


* Owing to the length of the paper only a condensed 
abstract was presented to the meeting. ‘The first part is 
here printed tz extenso. The remaining portions will be 
published in subsequent numbers of the Yournal. 

+ The History of England in the eighteenth century has 
been written once for all by Lecky, and it seems almost 
superfluous for one who „attempts to deal with a small 
fraction of that history to acknowledge indebtedness to a 
‘source so obvious. It may perhaps be hoped that some of 
the technical details which follow will serve to illustrate 
those chapters of the History which treat of the industrial 
progress of England in the latter part of the century. 
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declined the Laureateship in 1757. Collins 
died unappreciated in 1759, and Shenstone, 
appreciated but now forgotten, in 1763. Rich- 
ardson published his last book, ‘‘ Sir Charles 
Grandison,’’ in 1753, and Fielding, who died 
in the year in which the Society was founded, 
his ‘‘ Amelia’? in 1751. Smollett, whose 
‘“ Roderick Random ’’ had appeared in 1748, 
was busy writing. Goldsmith was still a book- 
seller’s hack, the Vicar, written in 1761, 
not having been published till 1766, after the 
author had become known by his “‘ Traveller.’’ 
Sterne was only known as a writer of sermons; 
‘ Tristram Shandy ” began in 1759. Horace 
Walpole (who was born in 1717) had not yet 
begun to write, or at all events to publish. It 
was in 1757 that he set up at Twickenham the 
private press from which most of his works 
were originally issued. John Home wrote the 
once famous tragedy of ‘‘ Douglas’’ in 1754. 
Percy’s ‘‘ Reliques’’ appeared in 1765. Hume 
began to publish his History in 1754, but 
Gibbon had only just left Magdalen, and 
would not for another ten years even form 
the plan of ‘‘ The Decline and Fall,” the first 
volume of which appeared in 1776. Adam 
Smith was a Professor at Glasgow, not yet 
even contemplating ‘‘ The Wealth of Nations.”’ 
Arthur Young was younger still, being a lad 
of thirteen in 1754. 


ART. 
“ At the commencement of the eighteenth 


‘century in England there was no taste or feel- 


ing for art whatever.’’* The same remark 
applies almost equally well to the end of the 
first half of the century. Hogarth’s name 
alone shines out, and Hogarth had to wait 
for a posthumous reputation which his con- 
temporaries were incompetent to award him. 
In 1754 Hogarth painted his largest, and 
what some people consider his best, pictures, 
the four scenes of “The Election.” He 
published his last plate in the year of his 
death, 1764. 

The English school of painting was not yet 
born, though some of those who made it 
were : the school which rendered possible the 
establishment of the Royal Academy (1768), and 
owed its development and its growth to that 
great institution. Reynolds, a young man of 
thirty, had just returned from Italy and had 
started on the career which so rapidly led to 
fame and fortune. West did not come to 
London till 1764, and was not yet a Court 


* Hodgson and Eaton, The Royal Academy and its 
Members, p. 2. 
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favourite. James Barry, to whom the Society 
owes a debt of gratitude, and whose name the 
Society has in return preserved from oblivion, 
appeared here a year sooner than West. 
Romney was a year earlier still. All were 
alike as yet unknown. Gainsborough, a little 
older than any of three last-named (he was 
born in 1727), was living happily at Ipswich 
with his young wife, busy painting, but he did 
not come into his own till after the establish- 
ment of the Royal Academy. Cosway was 
a boy of fourteen at Shipley’s Drawing 
Academy in the Strand. | 

Engraving was in a poor state at the period 
of the foundation of the Society, and when 
Hogarth wanted assistance in engraving his 
pictures, he had to appeal to Frenchmen. 
John Boydell (1719-1804) changed all this, and 
formed a school of first rate engravers, includ- 
ing Woollett, MacArdell, Earlom, Thorpe, 
Heath, Valentine Green, and others. He 
established a great continental trade in 
English engravings. The first engraving of 
importance published by Boydell was Woollett’s 
plate after Wilson’s Niobe in 1761, which 
Mr. Cosmo Monkhouse described in the 
Dictionary of National Biography as being, 
with the exception of Hogarth’s prints, ‘‘ the 
first important engraving by a British en- 
graver after a British painter.’’ | 

In sculpture we may look in vain at this 
particular date for any artist above mediocrity. 
Nollekens (born 1737) was a lad of seventeen. 
John Bacon was three years younger. Flax- 
man was born the year after the Society was 
founded. To judge from the monuments of 
Westminster Abbey in the middle of the 
eighteenth century, the art was in a poor 
state, though the works of Roubiliac (1695-1762) 


were far above mediocrity; in fact, however 


much his ‘‘ Frenchiness’’ may be condemned, 
he was a genius. 

Rysbrach (1693°-1770) and Scheemakers 
{1691-1770) both produced fine busts—and 
Wilton, who practised in London from 1755, 
must be mentioned. 


ARCHITECTURE. 


“The history of architecture in England 
during the eighteenth century, if not charac- 
terised by anything so brilliant as the career 
of either Jones or Wren, is marked in the 
beginning by the daring originality of Van- 
brugh, and closes with the correct classicality 
of Chambers.’’* 


* Fergusson’s History of the Modern Styles af Architec- 
Zure (1891), vol. ii., p, 53- 
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Chambers was the architect of Somerset 
House (designed 1775), ‘‘ undoubtedly the- 
greatest architectural work of the reign of 
George the Third.” * The most popular and’ 
the most original architects of the time were 
the Brothers Adam, who may be said to 
have become fashionable by the middle 
of the century, and who continued to work 
till the century was almost over. (Robert 
died in 1792.) The Society’s House was 
built by them in 1774. George Dance the 
elder (1700-1768) built the Mansion House in | 
1739, and the younger Dance (1741-1825) 1n 
1770 rebuilt Newgate, ‘‘ which, though only 
a prison, and pretending to be nothing else, 
is still [1891] one of the best public build- 
ings of the metropolis.’ t Gibbs, (1682- 
1754) the architect of St. Martin’s-in-the- 
Fields, may also be mentioned. The latter 
half of the century was the time of the 
classical revival, though the first suggestion 
of the much later Gothic revival which 
succeeded, is credited by Mr. Eastlaket 
to the influence of Horace Walpole and his 
writings. It was in 1747 that he purchased 
Strawberry Hill, and a few years later that he 
started rebuilding the villa in accordance with 
his own notions of Gothic art. 

Fergusson tells us that some two hundred 
“ great manorial mansions’’ were erected in 
England and Scotland during the century, all 
in the classical style, and all, in his opinion, 
of small artistic merit. So we may consider it 
a great building age if not one of great archi- 
tecture. : 


SCIENCE. 


Science, about the middle of the eighteenth 
century, was not in a condition of active pro- 
gress either in England or abroad. The time 
was not, either for science or scientific men, a 
happy one. International intercourse was im- 
peded by wars, national progress was hindered 
by political differences. The great days of 
Newton, Hooke, Boyle and Halley were past. 
Those of the founders of modern science were 
yet tocome. Cavendish had just left Peter- 
house. In 1756 he discovered hydrogen, 
and it was not till 1784 that he (and 
Watt) discovered the composition of water. 
Priestley had not yet turned his attention 
to natural philosophy — his scientific work 
began in 1758. Banks, who ruled the Royal 


oo oe ie es i oe ee ee 
* Fergusson, p. 62. 
+ Fergusson, p. 68. Dance’s Newgate has now of course 
disappeared. 
+ The Gothic Revival (1872), p. 42+ 
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Society for so many years, was in 1754 a boy 
of eleven. Gilbert White (b. 1720) commenced 
his “ Garden Kalendar” in 1751, but he did 
not make Pennant’s acquaintance till thirteen 
years later, when he started the famous corre- 
spondence which formed the groundwork of 
the immortal ‘‘ Natural History of Selborne.’’ 
Franklin had completed and made public his 
epoch-making experiments, and (in 1752) pro- 
posed to protect buildings by the lightning-rod. 
Black, the friend of Watt, and the enunciator 
of the principle of ‘‘latent heat,’ produced 
his first important work as a thesis for his 
M.D. degree in 1754. 

In the earlier part of the century the power 
of mathematics in enabling us to grapple with 
the most abstruse problems of nature was first 
clearly demonstrated. In the latter part the 
foundations were laid on which the modern 
science of chemistry was built. The inter- 
vening years were not characterised by any 
marked progress in abstract science. 

The Royal Society (to which a charter had 
been granted in 1662) was now firmly estab- 
lished at the head of British science. Though 
it was still deemed a suitable object for the 
occasional shafts of humourists,* and though 
it was sometimes attacked by quacks whose 
pretensions it declined to countenance, it was 
recognised and respected by all serious students 
of science at home and abroad. It had gathered 
: to itself the best thought of the country, and 
was affording to what would otherwise have 
been the isolated efforts of scientific pioneers, 
the advantage of co-ordination and co- 
operation. 

Scientific attention was then principally, 
though by no means exclusively, directed to 
astronomy and to exploration. The transits of 
Venus of 1761 and 1769 had been predicted by 
Halley, and great importance was attached to 
their proper observation. An Act of 1743 
offered a reward of £20,000 for the discovery 
of a North-West passage, and later, the dis- 
coveries of Captain Cook received full scientific 
recognition by the award of the Copley 
Medal. | 

Perhaps no better indication of the state of 
scientific progress at any time in England 
could be found than is provided by the list of 
the Royal Society’s Copley Medallists. In 
1731 and 1732 the medal was: awarded to 


* Samuel Butler and Sir William Temple were among the 
more eminent of those who found the proceedings of the 
Royal Society fit subject for ridicule in earlier days. Horace 
Walpole records a joke made at its expense, but not by 
himself. i 
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Stephen Gray,* the ingenious electrician who 
contrived a method of sending signals by 
means of frictional electricity, and who made: 
therefore the first electric telegraph. It must, 
however, be added that the award seems 
to have been rather in the nature of acknow- 
ledgment of a skilful experiment than of appre- 
ciation of an important discovery. Bradley: 
received the medal in 1748 for his discovery of 
the aberration of light, and Harrison in 1749: 
for his chronometer. In 1753 it was given to 
Franklin for the lightning-rod, and in 1758 to 
Dollond for his achromatic telescope. 

The nature of these last three awards shows 
the tendency of the time towards practical 
rather than towards abstract science, and 
justifies the conclusion that the leaders of 
scientific thought of those days were working 
rather for practical results than for the advance 
of theoretical knowledge. 


THE COLONIES. 

In the year 1754, the word colonies meant 
only ‘‘ His Majesty’s Colonies and Plantations. 
abroad ” in America and in the West Indies.. 
Captain Cook, the results of whose later 
voyages were to extend so widely the British 
Empire, was still a common sailor in the Navy. 
In North America, British rule extended 
along the coast from Nova Scotia to Georgia,. 
and as far inland as the colonists could hold 
the country against the Indians and the 
French. France still owned Canada, from 
which—only five years later—she was to be 
thrust out, after the defeat of Montcalm by 
Wolfe (1759). Louisiana was also hers, and 
she possessed a shadowy claim to the vast 
inland spaces watered by the Mississippi, after 
the adventurous journey of La Salle, in 1682. 
Florida was still Spanish, and so was Cali- 
fornia. Newfoundland had been British since 
1583. The Hudson’s Bay Company had long 
held its own against the French, aided by the 
advantage of its possessing a sea-route into: 
the interior of the country, since “the naviga- 
tion of Hudson’s Straits, with all its dangers, 
was avery preferable route to the long land 
journeys, on which the French were thrown 
back by the insufficiency of their marine.t 

During the constant wars many of the Hudson 
Bay forts changed hands more than once, but 
at the date of the battle of Quebec there were 
certainly numerous forts or factories held by 


* Gray it was who first proposed the theory of positive andl 
negative electricity. 

+Cunningham’s English Industry and Commerce, Vole 
i., p. 280. 
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the Company* if there was no regular settle- 
ment or colony. 

Our West Indian possessions then included 
Barbados, Jamaica, Trinidad, Antigua, and 
the Bahamas, with a settlement in Guiana on 
the mainland. The Bermudas also belonged 
to us. 

The African Company held certain factories 
on the Gold Coast which, after many vicissi- 
tudes, have developed into the British West 
African Colonies. St. Helena was held by 
the East India Company.t 


INDIA. 


In India the struggle between France and 
England for the domination of the country 
was nearing its close. The first sign of 
the tide having turned was the defeat of 
Dupleix by Clive at Arcot (1751), though the 


question as to which of the two great rivals. 


should rule India was not finally settled for 
another ten years until the defeat of Lally, and 
our capture of Pondicherry. Plassy, too 
(1757) was not yet fought, and it was by the 
defeat of Surajah Dowlah that the founda- 
tion of our Empire in Hindostan was firmly laid 
Henceforth the East India Company, no longer 
traders on sufferance, depending on the 
‘good-will of the rulers of the country, were 
the rulers of India themselves. It was now 
that they entered on the great dominion 
they were to hold for just a hundred years, till 
it outgrew their capacity, and had in our 
own days to be handed over to the Crown. 


THE ‘“‘ INDUSTRIAL REVOLUTION.’’ 


“ During the period of history known as the 
Middle Ages, the industrial attainments of the 
English were far below the level of their conti- 
nental rivals, France, Germany, Italy, Spain, 
and the Low Countries. Moreover, throughout 
Europe progress in the manufacturing arts is 
found to be-due, not so much to individual ex- 
perimental efforts, as to the slow infiltration 
of improved processes, the source of which is 
ultimately traceable to the more advanced 
civilisation of the East.’’t} 

The statement is true for times long sub- 

* Causton and Keane, 
1866 

+ The eighteenth century was indeed the time of the “ Ex- 
pansion of England,” but the discussion of the great ques- 
tions with which Sir J. R. Seeley dealt would be out of place 
here. It was at a little later date than the one with which we 
are specially concerned that England lost her most important 
colonies, and discovered in the Southern Seas the great lands 
with which that loss was made good. 

+ E. W. Hulme, Law Quarterly Review, No. xlvi., April, 
1896. 
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sequent to the medizval. In the middle of 
the eighteenth century England was not, 
to any extent, a manufacturing country, 
though it produced most of the goods re- 
quired for its own population, and exported 
a certain proportion of its surplus manu- — 
factures.* Its most important industry was 
agriculture. Lecky tells us that it was only in 
the latter half of the century that England 
ceased to be a wheat-exporting country,t and 
on another page, he speaks of the same period 
as ‘‘the most memorable in the industrial 
history of England.’’ This indeed is true, since 
it was the period of the ‘‘ Industrial Revolu- 
tion,’’{ during which England developed from 
an agricultural country, with no manufac- 
tures beyond those required for the supply 
of its own population, into the workshop of 
the world. Precisely the same view is taken 
by Green,§ who after remarking on the sudden 
change by which the country, abandoning 
her older agricultural character, devoted 
herself to the development of new industrial 
forces, goes on to say :— | | 

“ Though England already stood in the first rank 
of commercial nations at the accession of George the 
Third, her industrial life at home was mainly agricul- 
tural. The growth of her manufactures was steady 
but it continued to be slow; they gave employment as 
yet to a small part of the population, and added in no 
great degree to the national wealth.’’ 


_ To fix a precise date for the beginning of the 
Industrial Revolution is more than anybody 
could attempt. Its origin might be traced 
back to the in-coming of Huguenot fugitives, 
or to the first use of Newcomen’s engine to 
pump water out of mines, or to the first 
smelting of iron with coal. Or it might be 
said to commence with Watt’s improvement in 
the steam-engine, or with the first attempts to 
spin or weave by machinery. The fact is that 
all these great industrial developments were 
interdependent, and all had a reciprocal 
influence one upon another. Coal could not 
have been won without the steam-engine. 
The steam-engine could not have been worked 
without coal. Automatic machinery could not 
have been driven without steam power, the 
engine could not have been constructed with- 


* **Up to 1765. England had been an exporting country in 
divers agricultural products.” — Thorold Rogers in Szx 
Centuries of Work and Wages, Vol Il., p. 485. 

+ Lecky’s England tn the Eighteenth Century (first 
edit), Vol. VI., p. 211. 

+ The term seems to have been devised by Arnold 
Toynbee, and adopted by Archdeacon Cunningham and by 
J. R. Green ; it is certainly accurate and descriptive. 

¢ History of the English People, vol. iv. p. 278. 
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out machine tools. Neither engine nor 
machine could have been developed without 
iron, and the iron could not have been wrought 
without mechanism and power. It was one 
great cycle of inter-acting and re-acting 
forces, no one of which could have come to 
perfection without the aid of the rest. Who 
shall say when the change began, when it 
was completed, or even when it.was first 
recognisable? But the mid-point of the 
eighteenth century may fairly be taken as a 
datum line, between the old and the new. 
The old industrial systems had reached their 
fullest development, and had even begun to 
decay. Signs of change were in the air. 
Looking back after a century and half we can 
see them, but they were not perceptible at the 
time or until long after. At this critical point 
the Society was founded. Its foundation 
indeed was a sign of the times, one of the signs 
that men’s minds were being influenced by the 
coming changes, though they themselves were 
not even dimly conscious of any impending 
revolution. 


WOOL. 


The most important and the most ancient 
of British manufactures was the woollen 
industry. The importance of the wool trade— 
for centuries the staple industry of England— 
is shown by the long list of Parliamentary en- 
actments by which it was sought to encourage 
and protect the manufacture, to regulate the 
export of the finished goods, and to prevent 
the export of the rawmaterial. In Romantimes, 
British wool had a high reputation, and that 
this was continued till after the special period 


with which we are concerned, is shown by a - 


story told by Bischoff, in his ‘‘ History of the 
Woollen Manufacture.” During the Ameri- 
can War, France granted a sum of money 
to Congress for clothing the American troops, 
and the agent employed was naturally blamed 
by the French Minister for having spent all the 
money in the purchase of English cloth. He, 
however, justified his action by the argument 
that the English cloth was far superior to 
French material of the same price. 

Thorold Rogers* puts forward as one reason 
for the abundance of wool in the South of 
England (he does not suggest that there was 
any consequent improvement in quality) in 
the thirteenth century and later, the absence 
of the bands of marauders, who ravaged Con- 
tinental Europe at the time. He might per- 


* Six Centuries of Work and Wages, p. 51. 
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haps have added that the Highland free- 
booters of a later date, who took toll of their 


neighbours’ herds, usually considered it un- 


worthy of their profession to carry off sheep. 

In 1738, to judge from the returns of 
goods exported, ‘‘ woollen manufactures in 
England had never been so prosperous, 
and were long before they again reached 
so high a pitch of activity.’’* But the 
manufacture was a domestic one, carried 
out mainly in the abodes of the farmers who 
raised the sheep. The growth and manu- 
facture of the wool was to a very large ex- 
tent and in most parts of the country, in the 
same hands. The sheep were shorn, their 
fleeces carded, the thread spun, the cloth 
woven, all by hand, and by the farmer, his 
family, and his labourers. 

Weaving, indeed, was becoming to a certain 
extent and in certain districts a special trade ; 
but it was carried on for the most part by 
people who did not depend upon it for the 
whole of their livelihood. Even in districts 
in which the manufacture was becoming 
localised the weavers were also agriculturists, 
and supplemented their earnings by working 
in the fields. Elsewhere they were farmers 
who worked at the loom as a by-employment.t 

Mr. Townsend Warner} quotes, without 
giving his authority, a description of a Lanca- 
shire village in 1770 which would doubtless 
apply to many other villages at, and before, 
that date. Of fifty or sixty farmers, not more 
than six or seven raised their rent directly from 
the land, ‘‘all the rest got their rent partly 
from some branch of trade, such as spinning or 
weaving wool, linen, or cotton. The father of. 
a family would earn from eight shillings to 
half-a-guinea at his loom, and his sons, if he 
had one, two, or three alongside of him, six or 
eight shillings per week. But the great sheet- 
anchor of all cottages and small farms was the 
Jabour attached to the hand-wheel; and when 
it is considered that it required six or eight 
hands to prepare and spin yarn sufficient for 
the consumption of one weaver, this shows 
clearly the inexhaustible source there was for 
every person from the age of seven to eighty 
years of age (who retained their sight and 
could move their hands) to earn their bread, 


* Wool and Woollen Manufactures. Samuel Brothers, 
1859. 

+ Those who desire to study in greater detail the origins 
of the factory system in the later years of the century, with 
all the economic and social changes involved, cannot do 
better than consult Prof. Cunningham’s admirable account 
of it, p. 494 to the end of his 1st volume. 

+ Landmarks in Industrial History (Edit. 1907), p. 293. 
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say one to three shillings a week, without going 
to the parish.’’ 

Everywhere the weavers were entirely depen- 
dent on the domestic spinners, who had no 
more efficient apparatus than the ancient 
spinning wheel, and even in some districts 
used the still more ancient spindle and 
distaff. 

For even in those places where weaving 
was carried on as an industry, it was still a 
domestic industry. The weaver worked at 
home, using yarn which had been collected 
from the farm-houses and cottages, where it 
was spun in single threads by the women on 
spinning wheels of immemorial fashion. The 
chapmen, who collected and distributed the 
yarn, collected the woven cloth, and carried it 
to the ‘‘mills,’’ where it underwent the process 
of “ fulling,” that is to say, it was beaten by 
hammers or ‘‘ stocks,” so as to condense the 
fabric, and to felt together thé fibres of the 
wool. 

These mills offer one of the few instances 
of the use of mechanical power for industrial 
purposes, since they were driven by water- 
wheels, the stocks being lifted by tappets on 
an axle revolved by the wheel, and allowed to 
fall by their own weight, like the stamps now 
used for crushing ore. 

It seems probable that the principal seat of 
the woollen manufacture was, at one time, in 
the Eastern counties—Norfolk and Suffolk— 
but it gradually migrated to the West, where 
indeed it had always been important, and by 
the time with which we are dealing, the centre 
of the industry was in the West of England. 
To a certain extent, different sorts of cloth 
were made in different places. Defoe tells us 
that the serge manufacture in Devonshire was 
very important, and this continued to be the 
case till the early part of the nineteenth cen- 
tury. In 1732, according to a writer in the 
Gentlemen's Magazine, Worcester subsisted 
on its woollen manufacture, and was '‘ famous 
for making some of the best broad-cloth in 
England.” Other important centres were 
Bradford-on-Avon, Stroud, Coventry and Ban- 
bury. Later on, with the advent of the power 
loom, the industry travelled to the North, 
attracted, like the other industries, to the neigh- 
bourhood of the coal-fields. 

Dr. Cunningham remarks that the history 
of the woollen trade in England is difficult to 
follow; we are, however, fortunate in possess- 
ing a complete account of the state of the 
manufacture in England at the middle of 
the century, in a poem, ‘‘ The Fleece,” by 
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John Dyer, published in 1757.* The first and 
second books of the poem are devoted to the 
sheep :— 
‘t The food of wool 

Is grass or herbage soft, that ever blooms 

In temperate air, in the delicious Downs 

Of Albion.” 
The shearer and the sorter are next referred to, 
and the measures taken by Government to pre- 
vent the exportation of wool by the smugglert 
who tries 

‘To waft his thefts to the perfidious foe.” 


{n the third book we find the process of 
manufacture described. The poet invokes the 
spinners :— 

‘Come village nymphs, ye matrons and ye maids 

Receive the soft material,” 


“ Whether ye turn around the spacious wheel,’ 


or 
‘© The more ancient distaff.”’ 

The poet then deprecates the wrath of the 
nymphs, who object to machine spinning by 
the ‘‘ spiral engine,” f 
s Which on an hundred spoles, an hundred threads 

With one huge wheel, by lapse of water, twines,”’ 


since there will always be demand enough for 
the work of the hand, as well as for that of the 
machine. Then we proceed to the weavers ; 

‘¢ What need we name the several kinds of loom? ” 


Their work is described with real accuracy, and 
in sufficiently smooth verse, until— 
“ From the blackened beam, the woof unrolled 

Near some clear sliding river, Aire or Stroud, 
Is by the noisy fulling mill received, 
Where tumbling waters turn enormous wheels, 
Where hammers, rising and descending, learn 
To imitate the industry of men.” 


Finally the web is washed, kung up to dry 
‘¢ On rugged tenters, to the fervid sun,” 


until at last 
‘¢ The clothier’s shears 


And burler’s thistle skims the surface skeen.’’ 


On the whole, a very lucid and graphic de- 
scription, which brings before us in a singu- 
larly clear fashion, and in by no means 
despicable verse, the exact condition of the 
industry at the time. 


a ae re ta ee Br ee ee 

* Bischof, Hestory of the Woollen Manufacture, 1842, 
p. 164. 

+ Despite the many penalties (at one time seven years’ 
transportation) against smuggling wool, there was an 
organised business in it. A great deal of wool was “run” 
to France and Holland. Sometimes the wool smugglers 
brought over a cargo of spirits, so as to make a double 
profit. 

ł Wyatt and Paul's roller. spinning apparatus mentioned 
below. 
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Blankets were made at very early date at 
Witney, and perhaps at an earlier date at 
Bristol, if Thomas Blanket (1320) really gave 
a name to the material of which blankets were 
made. In 1710 the blanket weavers of Witney 
obtained a charter, but nevertheless ‘‘ the in- 
dustry flourished, in spite of the company 
rather than because of it.’’* . 

But, besides being woven into cloth and 
blankets, wool provided work for a great army 
of knitters all over the country. Insomuch as 
the work was more generally distributed, knit- 
ting must have been as useful a supplement to 
the earnings of the small farmer and labourer 
as was weaving. Doubtless the women all 
knitted, and the children, boys as well as girls, 
were taught to knit. Stockings and caps were 
the principal articles made. The industry, for 
such it really was, continued long after the 
invention of the stocking loom, or frame, by 
James Lee in 1589. Frame-work knitting 
soon established itself in the country, but the 
stocking frame never seems to have made its 
way into every part of the country, or to have 
quite taken up the same domestic position as 
the more ancient loom. Its use was rather 
concentrated at industrial centres. First, 
London seems to have been the chief seat 
of the trade, then Nottingham. The trade 
was also largely carried on in Derby and 
Leicester, and it seems by the middle of the 
century to have drifted away from the metro- 
polis. The loom itself remained much as it 
left the hands of Lee. Very little improved, 
except in details, it remained an interesting 
example of an admirable mechanical invention 
in a non-mechanical age. The first important 
improvement was the addition by Jedidiah 
Strutt, in 1758, of an apparatus by which 
stockings could be knitted with ribs. Pre- 
viously only plain goods could be made on the 
frame. Ribbed stockings and other elaborate 
work had still to be made by hand. Strutt’s 
works were set up in Derby, and, therefore, the 
new sort of stockings were known as “ Derby 
ribs.’’ 

Lee’s first frame was made for wool, 
but he himself adapted it for weaving silk 
stockings. Later on (1730) it was applied to 
cotton. Besides stockings and cap$ other 


* Victoria County Histories (Oxford), Vol. ii., P- 247. 
Much useful information about local industries is contained 
in this valuable work. Some of the articles are much better 
than others, and the best of them are excellent. Unfor- 
tunately the work is not complete. It is to be hoped that it 
will not be allowed to remain in an unfinished condition. 

+ Felkin, History of the Machine-wrought Hosiery and 
Lace Manufacture (1867). 
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goods were made on the frame. Eventually 
Lee’s simple apparatus developed into the 
elaborate and complicated lace - making 
machines of the present day. 

In 1657 a Company of Frame-work Knitters 
had been incorporated by Oliver Cromwell, 
and the control of the whole of the business 
placed in their hands. From the beginning, 
however, the company was unpopular in Lon- 
don and still more so in the provinces. The 
time was past for the medizval control of an 
industry by a Gild. In 1728 an attempt of the 
company to control the Nottingham stocking 
weavers failed, and in 1753 their authority 
over the trade broke down altogether. The 
company had also been unfortunate in its com- 
mercial speculations, for after accumulating a 
sum of £10,000 by fines and fees, it started 
manufacturing on its own account, and lost 
the money. 

The work of the stocking-loom weavers seems 
to have been poorly paid, it was easy, and re- 
quired no great skill. The manufacture of the 
better class of goods seems to have fallen off, 
and by 1750 the English silk goods had become 
very inferior to those made in France. This 
led, in 1754, to the prohibition of imports from 
that country. 


COTTON. 


It is said that when cotton was first brought 
into England it was only used for making 
candle-wicks; but as far back as the middle 
of the sixteenth century the manufacture of 
fabrics in which cotton was used had been 
introduced into Lancashire by exiles driven 
from the Netherlands by the persecution 
of Alva. These fabrics, known generally as 
‘‘fustians,’’ were composed of linen warp 
and cotton weft. They were of a coarse 
and heavy character, the finer calicoes and 
muslins being imported from Iudia. For the 
protection of the woollen industry, various 
Acts of Parliament were passed prohibiting 
the use of cotton materials; but in 1736* 
the manufacture of the mixed material was 
authorised, provided always that the warp 
was of linen yarn. The skill of English spin- 


- ners was insufficient to enable them to produce 


the fine yarns used in Eastern looms, and ap- 
parently they were unable to spin cotton yarn of 
sufficient strength for the warp threads. “Up 
to the year 1760 the machines used in the cotton 
manufacture in England were nearly as simple 
as those of India,’ t from which country 


* Lecky (First Ed.', Vol. vi., p. 207. Baines, pp. 166-7, &c. 
1 Baines, Hzstory of the Cotton Manu facture, p. 115. 
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indeed all the calicoes and muslins were im- 
ported. The Indian fabrics were beautiful 
and cheap, so naturally they became popular. 
Defoe, in 1708, complained that the English 
‘woollen manufacture was being ruined by the 
East India trade in calicoes and silks, and 

the same idea of protecting the wool industry 
ied to many Acts of Parliament prohibiting or 
hampering the manufacture or importation of 
fabrics of other materials. It was ‘‘ penal for 
any woman to wear a dress made of Indian 
calico. -In 1766 a lady was fined £200 at the 
Guild Hall because it was proved that her 
handkerchief was a French cambric. In the 
same year an attorney named Brecknock.... 
avenged himself upon Lord Camden by laying 
an information before Judge Fielding* that 
the Chief Justice and three other Judges wore 
cambric bands in court, contrary to the Act of 
Parliament.” t 

In this desire to protect the wool industry 
may doubtless be found the cause of England 
being among the last countries to adopt the 
manufacture of cotton; and, when it was taken 
up, the workers in cotton had to face the same 
difficulties as their rivals of the older established 
industry. The weavers had to depend upon the 
hand-spinners. Their output was necessarily 
limited, and when the fly-shuttle of Kay in 
1738 doubled the speed of the loom, the 
spinners found it still more difficult to keep up 
with the demand of the weavers. 

The cotton industry suffered in this respect 
amore than that of wool. It was more recently 
established, more concentrated in certain 
localities, and its raw material was imported, 
instead of being home-grown. There were 
wool spinners in every village in the country, 
but it was only in comparatively few localities 
that cotton was spun at all. Hence a need 
which could only be supplied by machinery 
was more insistent in the cotton than in the 
wool trade, though when machinery was once 
introduced, its effect was felt in all the textile 
industries alike, and its introduction affected 
them all to an almost equal extent. 

Machines for throwing and twisting silk had 
for long been used in Piedmont and Italy. As 
mentioned later on they were successfully intro- 
duced into Englandin 1718. With that excep- 
tion, the first attempt to apply machinery to the 
production of spun thread in this country{ was 


. ™ Perhaps this was really Sir John Fielding, Henry’s 
brother. There does not appear to have been any contem- 
porary judge of this name. 

+ Lecky. Vol. vi., p. 235. 

+ Bennet Woodcroft, Brief Biographies of Inventors of 
Machines for the Manufacture of Textile Fabrics, 1863. 
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that of Wyatt and Paul, who in 1738 obtained 
a patent for a machine for ‘ spinning by 
rollers.’’* That this remarkable invention was 
capable of producing excellent work is proved 
by abundant evidence, but it was in advance 
of its time, and was never properly developed. 
Baines records the production of a hank of 
yarn ‘‘spun by the spinning engine (without 
hands) about the year 1741.’’ ‘‘ The move- 
ment was... . turned by two asses.... 
walking round an axis.” How many million 
horse-power are now employed on precisely 
the same work as those ‘‘ two asses’’ of 170 
years ago, it might be troublesome to calcu- 
late. Some of Wyatt’s machines, driven by 
water-wheels, were also set up in Birmingham 
and in Northampton, but we hear nothing more 
of their products. 

The weavers had to wait for another twenty- 
five years before they could be supplied with 
machine-made yarn from the apparatus which 
Hargreaves invented in 1764, and called 
‘“ Jenny,” after his wife. In this a number of 
spindles were combined—the first jenny had 
eight—and the production of yarn correspond- 
ingly increased. A few years later, in 1769, 
Arkwright patented his ‘‘ water-frame ’’ (so- 
called because it was driven by a water-wheel), 
in which the method of spinning by rollers 
proposed thirty years before by Wyatt and 
Paul was employed. In his ‘‘throstle’’ Ark- 
wright spun a hatd firm thread, suitable for 
the warp, and the linen warp was thereafter 
discarded. Finally, about 1780, Crompton 
combined in his ‘‘ mule’’ the two principles of 
Arkwright’s frame and Hargreaves’ jenny, 
and produced the machine which, after many 
improvements, still supplies all the yarn em- 
ployed in the textile manufactures of this and 
every other country. 

The improvements in spinning machinery 
which provided for the supply of any required 
amount of yarn, rendered possible the intro- 
duction of the power-loom by Cartwright in 
1785. Hardly had this been set to work when 


* There has been much argument about the relative 
claims of Wyatt and Paul, and the question is never likely 
to be settled, since Wyatt’s papers were burnt in a fire in 
Birmingham in 1879. The patent was granted to Paul alone, 
Wyatt's name appearing as a witness. The hanks of cctton 
referred to (there are two) are still preserved in the Birming- 
ham Museum. Thelast word of the controversy is probably to 
be found in a pamphlet published anonymously in 1885 under 
the title of Forn Wyatt, Master Carpenter and Inventor 
It was written by the Birmingham agent of Messrs. Pooley 
the weighing-machine makers. Wyatt was certainly the in 
ventor of the platform weighing-machine. He was associ- 
ated with Matthew Boulton in the Soho works, and died in 
1706. 
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the steam engine was ready to drive it, and by 
1790 it was applied to the purpose. 

As reference was made to the poet of the 
wool manufacture, it is only fair to say that 
cotton also had its sacer vates, though at a 
little later day, in the person of Erasmus 
Darwin, who in his ‘‘ Botanic Garden ’’ (pub- 
lished in 1792) describes in ponderous verse 
Arkwright’s factory on the Derwent. 

As the cotton manufacture, unlike that of 
wool, was not concerned with a domestic pro- 
duct, it was carried out under different con- 
ditions, and was from the first concentrated in 
localities. Manchester, from its proximity to 
= Liverpool, was favourably situated for obtain- 
ing the raw material, and was from the 
first the principal seat of the manufacture. 
Cunningham thinks that from the very first 
the weavers were wage-earners, though they 
worked at home, and probably in most cases 
owned their own looms. It seems most likely 
that they received the raw material from the 
employers, who paid them on delivery of the 
woven cloth. This was certainly the system 
adopted a little later, during the period of ex- 
pansion, when machine spinning was coming 
into use, and the number of looms increased 
so rapidly in Manchester that it was difficult 
to find shops for them.* 


CALICO PRINTING, DYEING, &c. 


Amongst the early exports from India and 
the East were dyed and printed calicoes and 
-muslins.t The dyeing was effected by methods 
of immemorial age. The printing was done 
by means of blocks pressed by hand on the 
fabric, or in some cases the fabric was painted 
by hand. It is said that calico printing was 
commenced in London in 1676.{ Another 
authority gives 1690 as the date, and Richmond 
(Surrey) as the precise locality. In 1700 the 
importation of printed calicoes from the East 
was prohibited by an Act of Parliament, and 
as the Eastern wares were fashionable, this 
encouraged the printing in England of plain 
Indian calicoes, still admitted under a duty, 
and also of linen and silk. This business was 
carried on almost exclusively in the neighbour- 
hood of London till the middle of the century, 


when it gradually migrated to Lancashire. — 


Messrs. Clayton are said to have started the 
business on a small scale at Preston in 1764. 


* Cunningham, p. 627. Quotations from Radcliffe’s New 
System of Manufacture. 

t It is said that Queen Mary (the wife of William III.) 
had a great love for these cbloured calicoes. 


+ Anderson’s Hzsfory of Commerce, quoted by Baines. 
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A little later it was taken up and vigorously 
developed by Robert Peel, the grandfather of 
The work was executed in the 
ancient Eastern fashion by wooden engraved 
blocks about ten inches by five; later copper 
plates were used, and about 1785 came the 
great invention of cylinder printing. 

The methods of dyeing, to whatever textile 
material they were applied, had certainly 
made no great progress by the time with which 
we are dealing. The advances which have 
since been made are due to chemical know- 
ledge, which did not at the time exist, even in 
the most elementary form. The dyer of the 
eighteenth century, like his fellow craftsmem 
of the centuries preceding, worked by simple 
rule-of-thumb. Allhis knowledge was empir- 
ical and traditional. He really knew nothing 
whatever of the principles of the processes he 
carried out. His materials also were limited. 
Bishop Sprat, in his ‘‘ History of the Royal 
Society’’ (published in 1667), prints a com- 
munication from Sir William Petty, on the 
‘‘ History of Dyeing,’’ which gives a very full 
list of tinctorial agents. The writer of the 
article on the subject in ‘‘ Chambers’ Cyclo- 
pedia’’* in 1751, simply copies Petty’s list, 
so probably it may be fairly assumed that the 
list of dyeing materials had not been greatly 
extended in the interval. The actual dyes 
are nearly all vegetable. The principal 
are Logwood, Fustic (from the Maclura 
Tinctorza); Brazil-wood (Cesalginza Brast- 
diensts); Madder, Woad, ‘‘Indico’’ ‘‘ made of 
a weed of the same nature with woad ;’’ Wood- 
wax (Genista Tinctorza, or greenweed) ;. 
Weld (Reseda Lupeola, or dyer’s mignonette), 
Arnotto. Cochineal is another important dye. 
The mineral ingredients include arsenic and 
verdigris,t also copperas (ferrous sulphate), to 
be used with oak-galls for making a black 
dye.{ Then there were what were really 

* The first Edition of Chambers’ Cyclopzdia was published’ 
in 1727. The edition in the Society’s Library to which 
references are made in this article is the seventh published, 
vol i. in 1751 and vol. ii. in 1752. The book is full of curious 
and interesting information, but the later editions (issued. 
after Chambers’ death in 1740) do not appear to have been 
brought up to date. The Cyclopedia may certainly be taken- 
as affording incontrovertible evidence of the existence of any 
process or invention it describes, but it cannot be relied upon 
as a source of full contemporary knowledge. An interesting 
point about Chambers’ is that it was really the origin of the . 
great French Encyclopédie, which was started as a trans- 
lation of the English work. So, at least, says the exhaustive 
article on Encyclopzdias in the Encyclopædia Britannica. 

+ The use of smalt (silicate of cobalt) for ‘‘ blueing ” linen 
is referred to in Chambers’,Cyclotedia (1751), but it is not in- 
cluded in the list of dyes. It was imported, the manufacture 


not having been started in England till later. 
+ This is, of course, ordinary ink. 
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mordants, though the principle of their action 
was not known. Chief of them was alum 
(Petty is puzzled as to the object of using 
alum), but ‘‘aquafortis impregnated with 
pewter,’’ which would seem to provide a solu- 


tion of impure lead and tin nitrates, is also 


mentioned, and so are saltpetre and argol 
(bitartrate of potash).* 


LINEN. 


The manufacture of linen was not, at all 
events to any great extent, carried on in Eng- 
land, though linen warp was used for cotton 
goods until the introduction of the spinning- 
jenny and the frame enabled cotton warp of 
sufficient strength and fineness to be produced. 
The chief seats of the industry were in Ireland 
and Scotland. In the former country the manu- 
facture of linen was encouraged by the English 
Government, partly at all events from a desire 

to prevent the Irish wool industry from develop- 

ing into a rival to the wool trade of England. 
The conditions under which it was carried on 
were similar to those prevailing in the manu- 
facture of woollen cloth. ‘‘The hand-loom 
weavers purchased the necessary yarn, wove 
it at home into cloth and brought the work to 
market, where it was purchased by the mer- 
chants and bleachers or their agents.’’t The 
bleaching alike of linen and cotton fabrics was 
carried out by exposure to air and light, to- 
gether with frequent steeping in sour milk or 
other weakly acidified liquid. As conducted 
in the middle of the eighteenth century it took 
from six to eight months. Nearly all the linens 
made in Scotland were sent to Holland to be 
bleached. A little later Home of Edinburgh, 
by the use of a weak sulphuric acid solution, 
reduced the time by half, and in 1785 the great 
French chemist Berthollet utilised for bleach- 
ing purposes Scheele’s discovery of chlorine in 
1774. 

An important ‘‘by-industry’’ connected 
with linen, was lace-making. Established in 
England, at a very early period, it had deve- 
loped from a rough peasant industry till, by 
the eighteenth century, its wares were com- 
peting with—though they never quite equalled 
—the more artistic and more beautiful work 
turned out by the older factories of Flanders 
_and France. Those who desire full informa- 


* The French Zxcyclopédre (Article Tezuture, edition of 
1765) gives a full and detailed account of the methods and 
materials then used. The list of dyes is longer than that in 
Chambers, but the additions do not- seem very important. 

+ British Manufacturing Industites. Linen, by W.T. 
Charley (1877). 
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tion about the history of English lace, cam 
‘study that history in Mrs. Bury Palliser’s well-. 
‘known book.* It will be sufficient to summarise 
here the information she gives about the con-- 
dition of the art at the time with which we 
are concerned. 

This may, perhaps, be best done by the 
quotation of a single paragraph:—‘‘ From 
Cambridge to the adjacent counties of 
Northampton and Hertfordshire, by Buck- 
inghamshire, Bedfordshire, and Oxfordshire, 
the trade spread over the southern counties 
of Wiltshire, Somersetshire, Hampshire 
and Dorset, to the more secluded valleys. 
of Devon—the county which still sus- 
tains the ancient reputation of ‘ English 
point ’—terminating at Launceston, on the 
Cornish coast.’’ Lace was also being made 
in London, in Wales, at Ripon, and elsewhere.. 
Nearly all was pillow or bone lace, so-called 
-because fish-bones were used for pins, when. 
pins were scarce and dear. The manufacture 
was at its best in the latter part of the century, 
till machinery came ın to destroy it and all 


-the other domestic handicrafts which had 


for years played so important a part in the 
country life of England, and had added so- 
much to the comfort.and welfare of the country- 
folk. 

For the best lace thread was imported from 


‘Antwerp, Hamburg, and elsewhere, but Eng- 


lish thread was used for the coarser sorts. It 
was principally made by women and children, 
-but men also worked at it. 

The import of foreign lace was for the most. 
part prohibited, but large quantities were 
smuggled. Mrs. Palliser devotes a chapter 
of her book to an account of the smuggling” 
which went on, especiaily after 1751, when the 
prehibition was stringently enforced, and de- 
tected foreign lace was liable to be seized and: 
burnt. 


SILK. 


As far back as 1585 the silk manufacture 
was started in this ‘country by Flemish weavers- 
driven out of Flanders by Spanish persecution,. 
and again in 1685 the Revocation of the Edict 
of Nantes, caused the settlement, first in 
Canterbury and then in Spitalfields, of a 
number of French weavers.t Silk weaving, im 
London and elsewhere, became a large busi- 


+ Those who care to study in greater detail the interesting” 
question of the introduction into England by foreign immi— 


‘ grants.of new industries and improved methods of manufac. 
‘ture, may be referred to Archdeacon Cunningham’s Alen | 


Emigrants to England. 
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ness. It was protected by high duties, and 
‘sometimes by prohibition of import. ‘‘ The 
industry. has always been fostered by Govern- 
‘ment, though it is doubtful if it would not have 
‘been much more vigorous and successful if left 
to itself.’’* 

For ‘‘throwing’’ silk, mechanical power 
-seems to have been used from an early date in 
Italy and Savoy, and if, in this respect, the 
-silk manufacture was in advance of the other 
textile industries, it was, perhaps, because the 
Jong silk fibre was more easily twisted into a 
thread than the short fibres of wool and cotton. 
-In 1718, Sir Thomas Lombe introduced these 
‘machines into England from Savoy, and in 
the same year a patent was granted to him 
‘for ‘‘ a new invention of three sorts of engines 
never before made or used in Great Britaine, 
one to winde the finest raw silk, another to 
‘spin, and the other to twist the finest Italian 
‘raw silk into organzinet in great perfection, 
which was never before done in this country.’’ 
Several descriptions of the machinery are 
extant. The best is probably the one in 
Rees’s ‘‘ Cyclopzdia,’’ but as this was pub- 
lished in 1819, it is not quite certain that the 
apparatus there described is identical with 
that for which the patent was graated.{ The 
various parts of the machinery all derived 
their movements through gearing from a 
‘main shaft driven by a water-wheel.§ It is 
‘said that the jealously-guarded secret was only 
discovered by Lombe’s brother John, who was 
sent over to Italy for the purpose. The story 
-goes that John Lombe was eventually poisoned 
by an agent sent to England by the Italians, 
‘but this romantic history is rather doubtful. 

Lombe set up a mill at Derby in 1719, with 
‘workmen brought over from Italy. It was 
-extremely successful, and the works have been 
‘continued down to the present day. When 
the patent expired in 1732, Lombe petitioned 
for an extension. The petition was refused, 
but a reward of £14,000 was given to the in- 
-ventor, who does not, on the whole, seem to 
have done so badly out of his invention, since, 
-when he died in 1739, he left a fortune of 


* Britisk Manufacturing Industries. Silk, by B.F. Cobb 
(1877). 
+ Thread suitable for warp, made by twisting together two 
-or more of the finer threads into which the filaments are 
first spun 
+ A specification was duly filed, but the description is not 
easy to follow. 
¢ Some remains of the models deposited by Sir T Lombe, 
.at the Tower of London, in 11741, are preserved in the 
Mcchanical Engineering Collection at South Kensington. 
The purpose and object of these fragments is made clear by a 
«drawing. (See Catalogue, part 2, page 143). 
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#120,000. He was an Alderman and Sheriff 
of the City of Loudon, and was knighted in 
1727. An excellent account of Lombe’s life 
and doings is given in the ‘‘ Dictionary of 
National Biography.’’ * 

One specially interesting point about Lombe’s 
petition is that it was the first after the Statute 
of Monopolies for the extension of a patent 
beyond the term of fourteen years.t 

Silk-throwing machinery was set up at Sher- 
borne, Dorset, in 1740,{ in Gloucestershire, 
It was probably one 
of these machines which was erected in the 
“silk mill”? at Macclesfield which Brindley, 
then an apprentice, repaired in 1785. This 
was the first piece of mill-work undertaken by 
that great engineer.§ 

It is believed that some of the expatriated 
weavers from Tours and Lyons settled in 
Coventry and started ribbon-making there, but 
the early history of the trade there is obscure. 
Up to 1770 single hand looms, making only 
one ribbon, were used. The weavers, who were 
called ‘‘undertakers,’’ received the dyed silk 
from the dealer, provided their own looms and 
labour, and received a stipulated price from 
the dealer when the finished goods were 
delivered. || 

Before the American War of Independence 
bounties were offered for the growth of silk in 
the British Colonies, and Franklin was in- 
terested in the subject, but the attempts to 
produce Colonial silk were not very successful. 


HEMP.—ROPE-MAKING. 


The manufacture of rope was doubtless 
carried on from the earliest times at all ship- 
ping towns, and indeed all over the country. 
Quite at the end of the century rope-making 
machinery was introduced, but before that 
time all rope was made, as some is still made, 
by hand in the ancient ‘‘ rope-walk.’’ 

A great deal of hemp was grown in various 
parts of the country, but much was also im- 
ported from the Baltic. 


* The author of this article is Mr. R. B. Prosser. It is 
an admirable summary of an interesting bit of the history of 
invention, to which hardly sufficient attention has been 
directed by writers on textile machinery. 

+ References are made to his invention by Baines and 
Cunniogham, and Smiles devotes a chapter of his ‘‘ Men of 
Invention’’ to him. Other authorities are quoted by Mr. 
Prosser at the end of his article. 

+ Victoria County Historzes (Dorset), vol. ii., p. 362. 

$ Smiles, Lzves of the Engineers. Vol.i., p. 314- 

|| Timmins, Birmingham, and the Midland Hardware 
District, 1866. This excellent account of Birmingham in- 
dustries was prepared in connection with the meeting of the 
British Association in 1866. 
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The manufacture of rope, cordage and fish- 
ing nets had been the staple industry of Brid- 
port in Dorsetshire from a very early date. 
The raw material was the hemp which‘ was 
grown in large quantities in the county. By 
the middle of the eighteenth century the busi- 
ness had somewhat decayed owing to the im- 
portation of hemp and hemp yarn from Holland 
and Russia, and also to the development of 
the manufacture elsewhere. The making of 
twine and of nets was, however, still flourish- 
ing and indeed has continued to the present 
day, when it still offers one of the few surviving 
examples of a domestic industry.* ` 

The making of sail-cloth is said to have 
been introduced into England about 1681 by 
Bonhomme, a French immigrant,t but it was 
an established industry in Ipswicht a hundred 
years before that. In the middle of the seven- 
teenth century Suffolk sail-cloth had a con- 
siderable reputation, and so had the cloth 
made in the West country at Bristol, Wey- 
mouth, and elsewhere. In both cases it was 
made originally from locally-grown hemp, of 
which large quantities were grown in Suffolk, 
as well as in Dorsetshire and Devonshire. 
Canvas, as its name implies (caznadzs, hemp) 
was at first made solely from hemp. Later flax 
was used, but the linen canvas seems to 
have been considered inferior. There was the 
usual difficulty about yarn. The spinners 
could not supply sufficient for the demands of 
the weavers. By the middle of the eighteenth 
century this demand was no doubt partly met 
by imported yarn from Russia, though the 
cloth itself seems to have been brought from 
the same country, since in 1745 there were 
complaints on this ground from the English 
makers in several localities. The industry 
was a flourishing one in the latter part of the 
eighteenth century, and continued in Suffolk 
into the nineteenth. To a certain small extent 
hemp was used for table linen and sheets, and 
also for shirts. 

(Zo be continued.) 


DISCUSSION. 

The CHAIRMAN (Sir William White), in pro- 
posing a cordial vote of thanks to the author, 
‘said that, in the ordinary course of events, dis- 
cussion was invited upon the papers read before 
the Society, but he felt that at the present moment 
anything in the nature of a discussion on Sir 


* Victoria County Histories (Dorset), vol. ii. p. 34. 

+ Cunningham, A lren Emigrants tn England, p. 239. 

+ There is a very good account of the origin and develop- 
ment of the Suffolk sail-cloth industry in the Victorza 
Lounty Histories (Suffolk), vol. ii., p. 271 
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Henry’s valuable contribution could not but fail to be 
unjust to him. But, having read the paper, he 
wished to say a word about its real character, a 
matter : about which the. author was naturally too 
modest to say much. Sir Henry had rendered many 
great services to the Society during the long period 
he had been its secretary, but he very much doubted 
if the author bad ever done a piece of work which in- 
volved more labour than the preparation of the paper 
must have done. It was not an ordinary paper in any 
sense, but one of remarkable literary merit, and it was 
a most valuable historical document. He knew the 
members of the council shared his feeling when he 
said he hoped the paper would not merely be published 
in the Journal, but that it would be published in a 
form which would admit of its permanent use as 
a record, because it contained a picture of England 
in the year 1754, which was unrivalled in its detail. 
It was not limited to the industrial condition of 
England at the time, although that was the title of 
the paper, but went far beyond that region. Some of 
the sections, those in particular which referred to 
communications throughout the country by road or 
by water, were simply of entrancing interest. As the 
author had stated, in 1754 the best stage-coaches 
took a week or more to make the journey between 
London and Edinburgh, according to the state of 
the weather. He himself had left Newcastle that day 
at one o’clock or thereabouts; and, after arriving in 
town, dined comfortably before coming to the 
meeting ; and in the same train were people who had 
left Edinburgh at 10 o’clock in the morning. That 
was a marvel of improvement in travel, and meant 
very much, because there could be no doubt that the 
domestic industries of the country, some of which 
were surviving down in Devonshire when he was 
a boy there, were largely due to the difficulties of 
communication. People had to produce on the spot 
everything they wanted to use. He assured the 
members that when the paper was before them in 
print they would begin to appreciate the valuable 
work the author had done. He had, however, one 
fault to find with Sir Henry, namely, that he had not 
said a word about shipbuilding in 1754. He did not 
think that was right, and he therefore hoped the 
author would add a section on that subject before 
the paper was published. In the course of a conver- 
sation before the meeting began, Sir Steuart Colvin 
Bayley made a remark to him which he thought all 
present would endorse. It was well-known that Ma- 
caulay’s history of a certain period was prefaced by 
an account of the state of England at the com- 
mencement of the period, and Froude adopted the 
same course in his great bistory. The paper which 
had been read that evening was a preface to a history 
of the Society ; and it now simply remained to th 

author to supplement it as Macaulay and Froude 
had done, by writing the complete history of the 
Society and its work. No one knew better than 
Sir Henry the work the Society had done, and 
he also had the opportunity of being able to turn to 
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Mr. Wheatley, who was one of -the greatest living 
authorities on that branch of history, his long con- 
nection with the Society having made bim well in- 
formed in regard to its special work, to help him in 
the preparation of such an historical document. 
While, therefore, the members were greatly obliged 
to the author for his excellent paper -and desired to 
record their thanks to him for it, at the same ‘time 


they wished to make two requests, firstly, that he `` 


would add a section on shipbuilding, and secondly, 
that he would make the paper the preface of a History 
of the Royal Society of Arts and its work. 


The resolution of thanks was then put and carried 
unanimously, 


Sir HENRY TRUEMAN Woop, in acknowledging 
the vote of thanks, said that while the paper was 
being prepared he felt that a section on ship- 
building ought to be included, but on lock- 
ing up .authorities, he found that there was really 
not much of interest to be said on the subject. It 
was not, however, too late to repair the omission. 
He had long felt that a history of the Society 
ought to be written, and if time and opportunity 
served, he would like before he finally quitted the 
service of the Society to leave behind him some re- 
cord of its proceedings, because such a record, if well 
done, would be a work of very considerable interest 
and value. 


RAG-FLOCK. 


‘Some twenty-five years ago Dr. Parsons presented 
to the Local Government Board a report in which he 
drew attention to the extremely unsatisfactory nature 
of the material employed in the manufacture of rag- 
flock, which is largely used for the stuffing of cheap 
mattresses and furniture. Since that. date the ques- 
tion has frequently been discussed, and during recent 
years representations urging the desirability of inter- 
vention have been made to the Board by various 
Sanitary Authorities, and from other quarters, includ- 
ing the Manufacturers’ Association of Great Britain, 
and certain manufacturers of flock. Accordingly, in 
1908, Dr. Farrar was instructed to make further 
inquiries into the subject, and the results of the in- 
vestigation conducted by himself and his colleagues 
have just been issued by the Board as a report (New 
Series, No. 27). In this it is shown that the flock is 
made by beating up woollen goods which are often of 
the filthiest condition; they generally consist of cast- 
eff clothing and strips of old carpet, frequently picked 
out from refuse heaps, and although in the tearing 
machine, or ‘‘ devil,’ much of the dirt is removed, a 
large quantity remains. According to Dr. Farrar’s 
estimate, from 70 to 90 per cent. of the flock is neither 
washed nor sterilised. It would be impossible to 
imagine a much more unsanitary and unsavoury 
material than the rags from which the flock is made. 
In addition to an abundance of bacteria and putre- 
factive organic matter, they are liable to contain fleas, 
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lice, and other vermin, and though, according to 
Mr. Ceci] Warburton (who, in a section of the Report, 
contributes an interesting note on the life-history of 
the body louse), it is extremely unlikely that any of 
these would be alive when the flock was converted 
into bedding, still, as the eggs take a month or more 
to‘hatch, it is quite possible that living eggs might 
be present there. 

From a careful investigation of the whole subject 
it appears that effective purification is not only quite 
possible, but that it could be accomplished at a cost 
which would not add more than from 15. 8d to 2s. 6d. 
to the price of an ordinary mattress. Dr. Farrar 
reports that if it were thought desirable to demand 
a legal standard of purity for rag-flock, the problem 
of enforcing such a standard would probably pre- 
sent no special difficulty. The presence of chlorine 
above a cértain limit might be regarded as evidence 
that the rags from which the filcck was manufactured 
had not been properly washed. With regard to the 
question whether it would be reasonable to require 
all manufacturers to attain to a proper standard of 
cleanliness, he points out that the interest of public 
health should be paramount in comparison with any 
private interests which may be vested in the sale of 
unwashed flock. Moreover, the reform is eagerly de- 
manded by a large number, probably the majority, of 
flock manufacturers, even of those who sell at present 
mainly or exclusively the unwashed material. ‘Those 
who possess the requisite plant for washing would, 
in nearly every instance, prefer to sell nothing but 
the washed flock, though they are obliged at present 
to sell dirty flock by the stress of competition, which 
keeps prices down to a figure at which the clean article 
cannot be sold. Several even of those who have no 
washing plant at present have assured him that they 
would be quite ready to install one if the washing ot 
flock were made obligatory upon all manufacturers. 

The whole report makes lurid reading, and shows 
beyond a doubt that the call for immediate and 
drastic legislation is imperative. It is interesting to 
note that its issue has already directed public atten- 
tion once more to ‘the question. In the current 
number of the Zazcet, strong comments are made 
upon the situation, while at a meeting of the 
Executive Council of the National League for 
Physical Education and Improvement last week, the 
following resolution was passed unanimously :— 
“ That the Executive Council of the National League 
for Physical Education and Improvement is of opinion 
that the facts disclosed in the present report of the 
Local Government Board upon rag-flock as now used 
for stuffing mattresses, furniture, and for other pur- 
poses show the imperative necessity for legislation 
making: the. purification of rag flock compulsory.” 

As an expression of opinion this is excellent, but it 
is earnestly to be hoped that Dr. Farrar’s investiga- 
tion will lead to something more than the passage of 
pious resolutions, and. that steps will be taken witbout 
delay to reform an industry which, as it is carried on 
at present, is a disgrace and a danger to the public. 
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THE CHINESE IN LHASA. 


The official re-occupation of Tibet by China, if so 
one may term it, is an event that may have profound 
influence on the future relations of the two countries, 
as well as on the commercial intercourse between 
India and Tibet. According to Lord Morley’s state- 
ment in the House of Lords, on February 24th, 
H.E. Chao Erh Fong, Viceroy of Sze-Chuen, had 
entered Lhasa, from Chamdo, at the head of 1,000 
Chinese troops, and the Dalai Lama, the chief eccle- 
siastical personage not only of the capital, but of the 
whole of Tibet, and. owning the religious respect 
and adherence of many millions of Buddhists out- 
side his own worshippers and subjects, had fled, 
to take refuge in British territory. Jt may be 
remembered that when the Younghusband ex- 
pedition was approaching Jhasa from the south 
the same Dalai Lama fled in terror, in company with 
Dorjieff, the Russian Buriat, whose intrigues with the 
Lamas in Lhasa and the neighbourhood had done so 
much to foster bad feeling between the Tibetans and 
the English. On that occasion the Dalai Lama with 
his companions fled across the quasi-Arctic plateau 
of Northern Tibet and the Gobi desert to Urga, on 
its northern confines. After sojourning there for 
some time the Dalai Lama continued his journey to 
Peking, where he was hospitably received and enter- 
tained, eventually returning to Lhasa last Christmas. 
It is, therefore, somewhat peculiar to find that the 
advance of the Chinese from Sze-chuen should have 
filled him with such alarm that the Grand Lama 
should have had no hesitation in flying from the 
representatives of his own suzerain power, and 
seeking the hospitality and protection of his former 
enemies, 

There appears to be no doubt, however, that the 
invasion of Lhasa by the Chinese in force betokens 
no unfriendly intention towards the Grand Lama and 
his religious followers, though very likely it may 
prove in the end to be a blow to the secular power 
ot the Lama hierarchies. This recent occupation of 
Lhasa is part and parcel of a general movement for 
the re-establishment of Chinese authority in Western 
China and in the Tibetan marshes, an obscure and 
ill-regulated region, that has for some years past 
been the scene of a sanguinary rebellion, and its 
gradual repression by equally truculent and cruel 
methods on the part of the Chinese. The events 
have beenfcircumstantially described by Mr. J. H. 
Edgar in his ‘“ Marches of the Mantze.’”’ Speak- 
ng generally, the rising of the populace was due 
to the annoyance and oppression of the people by the 
Lamas, and the exactions levied on them under guise 
of ‘‘socage,’’ the avarice of the native chiefs and the 
cruelty of the Chinese. All these causes of unrest 
culminated in the siege of various monasteries, large 
and small, and their subsequent destruction by the 

hinese. Mr. Edgar bears confident and unmistakable 
witness to the improvement in the condition of the 
marches consequent on the substitution of Chinese 

le for the intolerant methods of tte Lamas. The 
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chief agent in all these. operations has been H.E.. 
Chao Erh Fong, who personally conducted most of 
the sieges against the fortified monasteries at 
Batang, and after breaking the power of the 
Lamas was instrumental in establishing schools, 
in arrangiug for extension of cultivation, garrison- 
ing the chief centres, the organisation of a magi- 
stracy, and encouraging trade and mining. From 
the first it was well understood that when once the 
country of the Marches was settled, the attention of 
the new Viceroy would be turned to the West, and 
the parts under the Lhasa Government would be 
brought more effectually under Chinese rule. This 
has now come to pass, and it is easy to understand 
that the great monasteries in the neighbourhood of 
Lhasa, who have hitherto been all powerful, should 
be disquieted at the prospect of their authority being 
put down by the heavy hand of the suzerain power. 
From the British point of view, however, there is little 
doubt that the Chinese, if, as seems likely, they estab-. 
lish a real and effective administration in Lhasa 
and its surroundings, will prove easier and more 
enlightened neighbours than the ignorant and im- 
practicable monks. And it is significant that 
even in Peking Imperial authorities have openly 
proclaimed that the hermit and retrogade methods. 
of the Tibetan must now give place to more 
sensible and enlightened relations with other coun-. 
tries such as prevail in most parts of the world. If 
so, it may be expected that this new Chinese move. 
may result in a welcome opening up of trade between 
India and Tibet, this being a policy that commended. 
itself to Warren Hastings over a hundred years ago, 
but to the development of which the vicissitudes of 
more recent politics have been far from favourable. 


THE NOVA SCOTIAN SKATE AND ITS 
i USES. 

A discovery has been made in the dog-fish works 
established at Clark’s Harbour, in Nova Scotia, 
which establishes the fact that skate habitally prey 
on lobsters, and they must henceforth be reckoned as 
a great cause of destruction to the fish on which the 
shore people so largely depend. These fish are more 
numerous on the coast than any one would suppose, 
as very little notice has been taken of them by writers 
on fishery subjects, since they have been commonly 
held to be the most harmless and sluggish of fish, 
only annoying the fishermen by occasionally taking the 
hook they had baited for some valuable fish, but they 
are now apt to attain more prominence as a pest than 
the.dog-fish, which has long been charged with being 
very destructive to the lobster. This is not true, as 


` ihe dog-fish is not fitted by nature either to capture 


or devour the live lobster. The dog-fish, like the 
shark, never swallow their prey whole, but only snap 
it up in a series of bites, to which process the small, 
slit-like mouth, with its cross-cut saw teeth, is well 
adapted. The skate is better-formed for making a 
full meal at a single swallow. It has a rhomboid 
shape, broad and flat, sometimes measuring four feet 
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across and about seven feet in length, with two wide 
side fins, resembling wings, always expanded, which 
it slowly flaps when moving over the bottom. It has 
a long slender tail. The mouth is capacious enough 
for an object much Jarger than the lobster. Such is 
the American smooth or ‘‘ barn door”’ skate, as the 
fishermen dub him, now known to be as formidable 
to lobsters as the dog-fish is to other kinds of fish. 
In addition to the dog-fish brought to the reduction 
works at Clark’s Harbour, it was decided to treat by 
the same process other species that have no food 
value, and accordingly tons of skate have been 
landed .by fishermen who trawl especially for them 
on grounds they were known to frequent. The 
United States Consul at Yarmouth, Nova Scotia, 


says that on cutting up those fish in order 
to put them through the crusher, they were 
invariably found to contain lobsters, sometimes 


four or five, all in that pulpy state which 
showed that they had been swallowed when they 
had soft shells, as the fishermen call them. Skate 
are ground fish in the strictest sense of the word, 
and lie for the most part motionless on the muddy 
bottom—such spots as the lobster usually seek for 
burrowing as the moulting season approaches, A fish 
expert has given an account of some.of the observa- 
tions he had made in regard to the preying of skate 
on lobsters and the utilisation of the former. He has 
given a great amount of study to fish life, and he 
contends that skate by the untold thousands infest 
the bottoms for miles up and down the Nova Scotian 
coast, generally haunting the mud covered track in- 
side the more uneven and rocky ground. Trawl nets 
set off that coast brought up multitudes of skate, and 
on opening them fragments of newly devoured lobsters 
were found in their maws. The manner in which the 
skate captures the lobster is both curious and in- 
teresting. The skate lies motionless, scarcely dis- 
tinguishable from the bottom on which it rests, being 
exactly of the same grey colour. The lobster crawl- 
ing out from the thicket of seaweed may happen to 
pass near the skate, which instantly lifts one of its 
broad lateral fins, the white underside of which attracts 
the lobster which perhaps mistakes it for food. 
When once within reach the huge mouth engulfs the 
shell fish and the process is soon over. It is obvious, 
therefore, that the dog-fish works are proving highly 
serviceable and valuable in a way not contemplated 
or expected. Every means for protecting the lobster 
should be welcomed and encouraged, since there are 
` other destructive agencies at sea and on shore appa- 
rently difficult to curtail. The unsightly and ravenous 
skate can be turned to better use than mere fertiliser. 
They furnish the most complete kind of glue stock, 
and their bodies being largely composed of cartilage, 
would readily dissolve under the proper treatment for 
manufacturing purposes. This new use for the skate, 
the most destructive agents of young lobsters yet 
discovered, will serve two valuable ends: it will 
reduce the pest to a cash basis and save the valuable 
lobster for table use. 
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HOME INDUSTRIES. 
The Outlock.—There can be no doubt that the in- 


dustrial situation is improving, and there are solid - 


grounds for the belief that it will continue to improve, 
but the present improvement is not so marked as 
might be assumed from current comments. An in- 
crease in a market price does not necessarily mean an 
increased demand and improved trade. The price of 
crude iron has risen, but not so much because of the 
larger consuming demand as of dearer ore, the price 
of Spanish iron ore imported having risen five shillings 
per ton in the last six months. And this enhanced 
price of ore goes far to explain the advances in steel. 
Both iron and steel manufacturers, and the textile 
trades, are complaining, probably with some justice, 
that as yet trade is not brisk enough to enable them 
to exact higher prices on the demand. The advances 
they are able to get, rendered necessary by the in- 
crease in the cost: of production, do not, as they say, 
cover their increased costs. Trade is improving in 
many directions—not in all—but the improvement is 
less marked than it might have been, for several 
reasons. The political situation has something to do 
with it. We have just had a general election, we are 
about to have another, and business is affected by 
political unrest or excitement. There is, further, the 
rise in the price of coal, and the coal disputes 
not settled even now. ‘The present price of 
coal cannot be said to be seriously high, but the 
Fight Hours Act has unquestionably increased the 
cost of production, and the price of coal affects to 
an enormous extent the industries of the country. 
England has no monopoly of the coal supply of the 
world, and the Act has seriously menaced our position 
in markets that were formerly ours. And the prospcct of 
labour troubles due to the Act has checked the re- 
viving current of trade. The fear of a national strike 
of miners has passed, but more or less serious diff- 
culties in Northumberland and South Wales have 
still to be adjusted, and the burden placed upon the 
industrial community by the Eight Hours Act is great. 
Nevertheless the trade outlook is improving. In the 
iron districts the manufacturers are well off for 
orders, and are expecting further and larger orders. 
Again, there is a steadily increasing demand for new 
tonnage of all sorts, more especially for the replenish- 
ment of large fleets, and it is not to be supposed that 
big shipowners are building new ships without seeing 
pretty clearly how they are to employ them to advan- 
tage. And the activity of shipbuilding means much 
for the industries of the country. 


The Rubber Industry.—The price of rubber shows. 
little sign of reduction, nor is there any likelihood of 
areturn..to anything like the prices of a couple of 
years ago for along time tocome. At the meeting 
of the Ruix (Malacca) Rubber Estates last week, 
Mr. G. M. Dundas-Mouat, the Chairman, stated 
that a company with which he is connected has just 
sold a portion of its output for the whole of next year 
at 11s. per lb., and it is stated that buyers in America: 


April 22, 1910. 


have placed their orders for 1912 at a price in the 
neighbourhood of 12s. per pound. The normal amount 
of crude rubber in the States is understood to be about 
700 tons, but the present stock is estimated not to 
exceed 200 tons. New rubber companies are being 


brought out almost daily. It is safe to say that many _ 


-of them will never produce rubber to any appreciable 
amount, and in most of them no output is even pro- 
mised for 1910, or more than a nominal output in 
IQII and 1912. 


Rubber and Waterproofs.—As was to be expected, 
the sensational increase in the price of rubber has led 
to advance in the price of waterproof garments. The 
Manchester manufacturers recently decided to put 
up the price, and London producers have fol- 
lowed suit. These advances bave led to threats of 
a transfer of orders to Paris, and other Continental 
centres. The Parisian article contains a very small 
percentage of rubber, and French manufacturers have 
much less experience of the waterproof garment in- 
dustry than British houses. The large demand for 
rubber outside the garment manufacturing industry, 
is, of course, responsible for the increase in the price 
of rubber. It may be expected that so-called rubber 
garments will contain less rubber than ever before. 
The public will not now buy clothing into the com- 
position of which rubber enters so largely as it did in 
the early days of the waterproof industry. The pre- 
sent garments have the advantage of porosity. 


Railway Electrification.—The report to the Inter- 
national Railway Congress presented by Mr. G. 
Gibbs, chief electrical engineer to the Long Island 
Railroad and the Pennsylvania Tunnel and Terminal 
Railroad, on the operating costs of the Long Island 
and West Jersey Electric Railways deserves, as it will 
no doubt receive, careful consideration in this country. 
The Long Island road is practically a crowded subur- 
ban line, whilst the West Jersey and seashore road 
has runs of 25 miles without a stop, and so approxi- 
mates to an express long-distance service. Both 
lines work with continuous current, but alternating 
current is generated at the power-house as in the 
system on the Liverpool-Southport railway. Electri- 
fication reduced the working costs per car mile by 36 
per cent. on the Long Island round, and by 8 per cent. 
on the West Jersey. These figures suggest that main- 
line electrification is still in the distant future, and if 
it does come it will be probably due to the existence of 
electrified zones in the neighbourhood of the larger 
towns, which would most likely alter the problem of 
electrification for intervening stretches of route. It 
should be remembered that Mr. Gibbs’ figures do not 
take into account the extra capital charges due to 
electrification, and Mr. Gibbs says that frequently 
electrification doubles the capitilisation of the rail- 
way. _ It is largely a matter of increased revenue. 


The Atlantic Shipping Trade.—Last year the 
passenger trafic Westward between Europe and 
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North American ports showed a large increase as: 
compared with 1908—587,100, of which 530,600 was 
steerage—but Eastward there was a decrease of 
372,400. The net results for 1909 were much better 
than for the preceding year, but not so good as for 
1907. The wide variation in the figures of the three 
years was, of course, largely due to the monetary 
crisis in the. United States during the latter part of 
1907. It is perhaps a little remarkable that, although 
the gross profits of the Cunard company were higher 
last year than in any preceding year in the history of 
the company—£479,901 more than in 1908—the 
directors are unable to recommend the payment of a. 
dividend. The balance of profit available is only 
£86,988, and the directors consider it their first duty 
to strengthen the company’s reserves. Accordingly 
they recommend the transfer of £80,000 to the 
reserve fund, together with £100,000 from the insure- 
ance fund, in order to provide the amount required 
for depreciation, &c. The great expense involved 
in the maintenance of a fleet of fast ocean steam- 
ships is shown by the fact that depreciation in ships 
last year absorbed £370,320. Not less striking 
is the increase in the cost of fast steamships. Eleven 
years ago the Augusta Victoria cost about £200,000 ; 
the Deutschland cost £550,000; the. Kaiserin 
Augusta Victoria nearly £700,000; the Mauritania 
and Lusitania nearly £1,400,0c0 each, and the two- 
new great vessels now building for the White Star: 
line are estimated to cost nearly as much. It used to- 
be thought that the larger the steamer the greater 
the profit, but it is beginning to be recognised that- 
there is a limit to the application of this theory. 


The Cotton Trade.—In their latest review of the 
cotton position, Messrs. Niell Brothers say that the- 
old crop promises for the rest of the season a supply,. 
including the total visible stocks, of 3,960,000: bales, 
against average spinners’ takings for the same period,. 
of 3,824,000 bales. It is therefore evident that 
spinners must either further lessen their takings, or 
reduce the world’s stocks to a highly dangerous point 
before 1st of September next, in view of the formid-. 
able manipulation which is so probable. The broad 
facts of the situation remain as below:—Probable 
crop to be delivered, 10,500,000 bales; probable 
spinners’ takings, 11,500,000 bales; probable con-- 
sumption, about 12,500,000 bales, with a consequent 
reduction of two million bales in the supplies, visible 
and invisible, with which the season opened on 
September Ist, 1909. Apart from the doings of 
manipulators which, after all, are only tem- 
porary in their effect, the result of this situa- 
tion on the price of cotton wiil, in the long run,. 
depend upon the prospects for the coming crop. 
Owing to the smallness of the American cotton crop: 
this season, Southern mills have been experimenting 
with East-Indian cotton. It is stated that about 
7,000 to 8,000 bales of Indian cotton bave been im-- 
ported into the United States and distributed in small 
trial lots to Southern mills. It is thought that the- 
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‘xperiment is not likely to be repeated. Indian 
cotton is used for coarse yarns because of its short 
staple, five-eighths to three-quarters of an inch, and 
is good and clean. Mixed with American cotton it is 
used for blankets. American spinning machines are 
not so close set as those used in other countries, and, 
outside India, Indian cotton finds a better market 
in Japan and in Europe than in America. 


— o ee. 


OBITUARY. 


LEWwIs FOREMAN Day.—The Council have again 
to deplore the loss which the Society has sustained 
by the death of one of their members, Mr. Lewis 
Foreman Day, which took place, after a few days ill- 
ness, on the 18th inst. Mr. Day’s first association 
with the Society was in 1886, when he delivered a 
course of Cantor lectures on ‘‘ Ornamental Design.’’ 
This was the first of four courses of lectures dealing 
with various subjects of Decorative Art. He also read 
two papers before the Society on kindred subjects. 
In 1886, the Section of Applied Art was formed, and 


Mr. Day was one of the original members of the 


Committee. Of this Section he became. the 
principal supporter, and there were few of its 
meetings which he did not attend, and to the 
discussions at which he did not make useful contribu- 
tions. It was not until 1892 that he became a 
member of the Society, and in 1897 he was elected a 
member of the Council. From that date up to the 
present time he served either as a member of Council 
or as a Vice-President, with only such intervals as 
were necessitated by the rules under which the 
Council are elected. To the Government Depart- 


ment, originally that of Science and Art, and _ 


now the Board of Education, he rendered im- 
portant and well-appreciated service. 
by undertaking examinations in Painting and Orna- 
ment some time in the early nineties, Later on, 
besides looking after this examination year by year, 
he became examiner of works seut in by schools of 
art for national competition. In this task he was asso- 
ciated with Mr. Walter Crane, and many other orna- 
mentists and decorative artists who acted from time 
to time as examiners. Shortly before 1900 he gave 
courses of lectures on ornamental art at the Royal 
College of Art at South Kensington, making con- 
siderable use of lantern slides from objects in the 
museum. These lectuies were keenly appreciated by 
his students, many of whom came to know him as 


the kindest of friends as well as an inspiring teacher. 


About this time, too, the Department got him to 
inspect and report upon those provincial schools of 
art at which there were important classes for the study 
and practice of ornamental work. He served on the 
Committee appointed a few years ago, with Sir 
‘Charles Dilke as president, to inquire into and report 
upon the arrangement of the collections of the Vic- 
toria and Albert Museum in the new buildings. 
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He was one of the first promoters of the Arts and 
Crafts Society, and he was an active member, and at 
one time Master, of the Art Workers’ Guild. He 
was the author of several excellent books on appli- 
cations of Art. Perhaps the best of these was his 


book on Stained Glass entitled “ Windows,” and 


indeed Stained Glass was the particular subject to 
which he was most devoted, associated as it was with 
his early training in the workshops of Messrs. Clayton 
and Bell, though his work in design for other branches 
in the decorative arts is well known, and was greatly 
appreciated by many classes of manufacturers. 

Mr. Day was born in 1845, and traced his descent 
from John Day the well-known printer of the six- 
teenth century. 


NOTES ON BOOKS. 


LEONARDO DA VINCI'S NOTE-Booxs. Arranged 
and rendered into English, with Introductions, by 
Edward McCurdy, M.A. London: Duckworth 
and Co. 5s. net. 


Leonardo da Vinci has been styled ‘‘ the man whose 
genius has the best right to be called universal of any 
that have ever lived.” Best known, perhaps, as one 
of the great painters of the world, he was also 
eminent as sculptor, architect, musician, and critic, 
while, in the very different spheres of science and 
mathematics, he was a great mechanician and engi- 
neer, an anatomist, botanist, physiologist, astrono- 
mer, chemist, geologist and geographer. He was 
the friend of Marc Antonio della Torre, the Professor 
of Anatomy in the University of Pavia, whom he 
assisted in his studies, and he has been described by 
Dr. William Hunter as ‘‘ the best anatomist at that 
time in the world.’ He was the friend of Fra Luca 
Pacioli, the mathematician, and drew the diagrams 
for his ‘‘ De Divina Proportione.’’ He had a true 
insight into the real nature of the science of astrc- 
nomy, rating the astrologers of his day at their proper 
value. His instruments were scientific, and even at 
times suggestively modern. ‘‘ He has been spoken 
of,” writes Mr. McCurdy, ‘‘as the forerunner of 
Bacon, of James Watt, of Sir Isaac Newton, of 
William Harvey. He cannot be said to have 
anticipated the discoveries with which their names 
are . associated. It may, however, be claimed 
that he anticipated the methods of investigation 
which, when pursued to their logical issue, could not 
but lead to these discoveries.” Among the many 
subjects which he studied with peculiar care was the 
problem of flight. He has left a number of drawings 
well worth the attention of the aeronauts of to-day; 
he designed a parachute free from the dangerous 
oscillation which has cost many lives, and he appears 
to have anticipated the balloon. 

The manuscripts containing the records of his ex- 
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traordinarily varied studies consist, in their present 
foim, of some twenty note-books and bound volumes 
of loose sheets of various sizes. On many of these 
there are only drawings or scientific diagrams, with 
perhaps a word or two of explanation. Mr. McCurdy’s 
object has been ‘‘to present Leonardo as a writer, 
and to include in this work all passages from the 
note-books of philosophical, artistic, or literary 
interest,” and from the mass of his scientific writings 
he has only selected a few passages which either 
possess a general interest, or serve to express his 
method of exposition. The selection appears to 
have been made with sound judgment; the trans- 
lation is excellent; and the book gives a fair im- 
pression of that amazing mind whose depth and 
versatility have been the wonder of all succeeding 
thinkers. 


CALCUTTA FACES AND PLACES IN PRE-CAMERA 
Days. By Wilmot Corfield. Calcutta: Thacker, 
Spink, and Co. 

This volume, published under the auspices of the 
Calcutta Historical Society, of which Mr. Wilmot 
Corfield is the honorary treasurer, contains 79 views 
and portraits, with brief explanatory notes, bearing 
upon the history of the city in the days prior to 
the invention of photography. Its function, there- 
fore, is mainly to act in illustration of the more serious 
historical work ofsuch writers as Miss Blechynden, Dr. 
Wilson, Dr. Busteed, Archdeacon Hyde, and others, 
and, regarded in this light, its publication is amply 
justified. The present part, it is believed, consists 
only of reproductions of contemporaneous pictures. 
It contains portraits of many whose names are famous 
in Indian history, such as Dupleix, Clive, Warren 
Hastings, Sir William Jones, Wellington and Pitt, 
together with quaint old views of Calcutta, which 
will possess a curious antiquarian interest for those 
familiar with the modern city. 


THE ROYAL Socizgty. By Sir William Huggins, 
K.C.B., O.M., D.C.L., F.R.S. London: 
Methuen and Co. 


Sir William Huggins, who was president of the 
Royal Society from 1900 to 1905, has re-published 
the greater part of the four addresses which he gave 
at the annual meetings of the Society, and has pre- 
‘faced these with a note on the early history of the 
Society. The topics dealt with in the addresses 
‘include the importance of Science to Industry, the 
relation of the Royal Society to other scientific 
societies, the relation of the Royal Society to the 
State, and the place of Science in General Education. 
The book is illustrated with a number of portraits of 
eminent Fellows, and some other pictures of build- 
‘ings and relics associated with the Society’s history. 


ANGLO-AFRICAN WHO’s WHO. 
Walter Judd, Ltd. tos. 6d. 
Weinthal, F.R.G.S. 
Considerable alterations and improvements have 

‘been made in the new edition of this publication, and 


1910. London: 
Edited by Leo 
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in view of the important stage that has now been 
reached in the history of South Africa, the book 
should be exceedingly useful to everyone interested 
in this vast colony. The volume contains some 320 
pages, and in addition to the biographical notices, 
includes a series of portraits of important personages. 

Lists of the members of both Houses of Parlia- 
liament, and of the Governors and Officials of- the 
African Colonies, as distinguished from South Africa, 
are given. There is also a mining section, containing 
much useful information regarding this important 
industry. 


GENERAL NOTES. 


LOANS BY THE KING AND QUEEN TO THE 
JAPAN-BRITISH EXHIBITION.—The King has con- 
sented to send a loan of pictures from the Royal 
collections to the British Fine Art (Retrospective) 
Section of the Japan-British Exhibition. The Queen 
has promised the loan of a picture, by Miss Fairman, 
of her two favourite Japanese dogs presented by the 
Emperor of Japan. In another part of the buildings, 
her Majesty has arranged for a display of British art 
work by the pupils of the Royal Sandringham 
Schools, and among the exhibits from the Ancient 
Guild of Fanmakers will be found historic examples 
from the Queen’s private collection. 


THE SCIENCE MusEUM.—Mr. Walter Runciman; 
President of the Board of Education, has appointed 
a Departmental Committee to consider and report 
upon various questions in regard to the present con- 
dition and the future development of the valuable 
collections comprised in the Board’s Science Museum 
at South Kensington and- Geological Museum in 
Jermyn-street. In particular, the Committee are 
asked to advise him (a) as to the precise educational 
and other purposes which the collections can best 
serve in the National interests ; (b) as to the lines on 


which the collections should be arranged and de- . 


veloped, and possibly be modified, so as more elfec- 
tively to fulfil these purposes ; and (c) as to the special 
characteristics which should be possessed by the new 
buildings which it is hoped will shortly be erected on 
the South Kensington site to house these collections, 
so as toenable the latter to be classified and exhibited 
in the manner most fitted to accomplish the purposes 
they are intended to fulfil. The Committee is as 
follows :—Sir Hugh Bell, Bart., D.C.L. (Chairman) ; 
J. J. Dobbie, F.R.S., LL.D.; Sir Archibald Geikie, 
K.C.B., F.R.S. ; R. T. Glazebrook, D.Sc., F.R.S. ; 
Andrew Laing, M.Inst.C.E.; the Hon. Sir Schom- 
berg McDonnell, K.C.B., C.V.O.; Sir William 
Ramsay, K.C.B., F.R.S., LL.D.; Professor W. 
Ripper, D.Eng., M.Inst.C.E., Hon.M.Inst.Min.E. ; 
Sir W. H. White, K.C.B., F.R.S., LL.D., with 
Mr. F. G. Ogilvie, C.B., one of the Secretaries of 
the Board of Education, as Secretary. 


had 
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GEORGE MONTEFIORE Pr1zz.—The late M. 
George Montefiore, founder of the Institut Electro- 
technique Montefiore of Liége, bequeathed a sum of 
150,000 francs for the purpose of establishing a 
triennial prize for the best original work on the 
scientific advancement and progress in the technical 
applications of electricity. The prize,-amounting to 
20,000 francs, will be offered for the first time in 
IgII. The works, which must be-in French or in 
English, must be received not later than the 31st 
March, 1911. Full particulars of the conditions of 
the award may be obtained from the Secretary of the 
Association des Ingénieurs Electriciens, Rue Saint 
Gilles, 31, Liége. 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


APRIL 27.—‘‘ Irish Linen and some Features ot 
its Production.” By SIR WILLIAM CRAWFORD. 
SIR ANDREW WINGATE, K.C.I.E., will preside. 

May 4.—“ Halley and his Comet.” (Aldred 
Lecture.) By PROFESSOR HERBERT HALL TURNER, 
D.Sc., F.R.S., F.R.A.S. Sır Davip GILL, 
K.C.B., LL.D., F.R.S., V.-P.R.A.S., will preside. 

May 11.—‘‘ The Guildhall: the Recent Dis- 
coveries and Restoration.” By SYDNEY PERKS, 
F.R.I.B.A., F.S.A. PaHitip NORMAN, F.S.A., 
will preside. (The paper will be fully illustrated with 
lantern slides.) 

May 25.—‘‘ Persia, and the Regeneration of 
Islam.” By BERNARD TEMPLE. 


INDIAN SECTION. 
Thursday afternoon, at 4.30 o’clock :— 
May 26.—‘‘ The People of Burma.” By Sir 
RICHARD TEMPLE, Bart., C.LE. 


COLONIAL SECTION. 
Tuesday afternoon, at 4.30 o’clock :— 


May 3.— “Commercial Expansion within the 
Empire.” By P. J. HANNON, late Director of 
Agricultural Co-operation, Cape Colony. 


CANTOR LECTURES. 
Monday evening, at 8 o’clock :— 
. ALFRED B. SEARLE, Ph.D., M.S.C.I., 
‘ Modern Methods of Brick-making.”’ Four 
Lectures. 


LecTurRE IJII.—ApRIL 25.—Difficulties involved 
when clay is used in plastic state—The stiff- plastic, 
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semi-dry, and dry processes, and their limitations— 
Manufacture of firebricks and glazed bricks. 

LECTURE I1V.—MAy 2.—Brick burning— Types 
of kilns used and their relative advantages—Me- 
chanical and other appliances used in controlling 
manufacture of bricks—Changes brought about by 
use of machinery—Economic effects in the building 
trade. 


MEETINGS FOR THE ENSUING WEEK. 


APRIL 25..ROYAL SOCIETY OF ARTS. 
John-street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Dr. A. B. Searle, “ Modern Methods 
of Brickmaking.” (Lecture III.) 

Surveyors, 12, Great George-street, S.W., 8 p.m. 
Messrs. R. F. Grantham and W. Menzies, *‘ Road 
Making and Dust Prevention.” 

Geographical, Burlington-gardens, W., 8} p.m. 

Mr. J. C. Fryer, ‘‘ The Aldabra and Neighbouring 

Islands in the South-West Indian Ocean.” 


TuEsDAY, APRIL 26...Sociological (at the HOUSE oF THE 
Roya Society oF Arts, John-street, Adelphi, 
W.C.), 8 p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. F. W. Mott, “ The Mechanism of the Human 
Voice.’’ (Lecture I.) 

Motor Union (Aviation Section), Caxton-house, 
Westminster, S.W., 8 p.m. Mr. P. K. Turner, 
“ Rating and Rules for Model Competitions.” 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Annual General Meeting. 

Faraday Society, in the Library of the Institution 
of Electrical Engineers, 92, Victoria-street, S.W., 
8 p.m. General Discussion on “ The Constitution 
of Water.” 1. Prof. P. Walden, “Is Water an 
Electrolyte?’ 2. Prof. Ph. Guye, “The Nature 
of Molecular Association in the Special Case of 
Water.” 3. Mr. W. R. Bousfield and Dr. T. M. 
Lowry, “ Liquid Water a Ternary Mixture. Solu- 
tion-volumes in Aqueous Solutions.” 4. Mr. 
William Sutherland and Prof. W. Nernst, “The 
Specific Heat of Gaseous, Solid, and Fluid Water.” 

WEDNESDAY, APRIL 27...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C.,8 p.m. Sir William 
Crawford, “ Irish Linen and some Features of its 
Production.” 


_Monpay, 


THURSDAY, APRIL 28,..Hungarian Society (at the House 
OF THE Royat Society or Arts, John-street, 
Adelphi, W.C.), 8 p.m. Mr. Ginever, ‘The 
Carpathians.”’ 

Royal, Burlington-house, W., 44 p.m. 

Antiquaries, Burlington-house, W., 84 p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. W. M‘Clintock, “ Blackfeet Indians in North 
America.” (Lecture I.) 

Electrical Engineers, 25, Great George-street, S.W., 
8pm. Mr. W. W. Wood, ‘* Earthed versus In- 
sulated Neutrals in Colliery Installations.” 


Frivay, Apri. 29...Royal Institution, Albemarle-street, W., 
9 p-m. Dr. Tempest Anderson, ‘“ Matavanu: a 
New Volcano in Savaii (German Samoa).”’ 
Architectural Association, 18, Tufton-street, S.W., 
74pm. Mr. M. A. Green, ‘The Architecture of 
Bath.” 
SATURDAY, APRIL 30...Royal Institution, Albemarle-street, 
W., 3 pm. Dr. D. H. Scott, “The World of 
Plants before the Appearance of Flowers.” (Lec- 
ture I.) 
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NOTICES. 


NEXT WEEK. 


May 2nd, 8 p.m. (Cantor 
ALFRED ÈE. SEARLE, Ph.D., 
« Modern Methods of Brick- 
(Lecture 1V.) 


MONDAY, 
Lecture.) 
M.S.C.L., 
making.” 


TUESDAY, MAY 3rd, 4.30 p.m. (Colonial 
Section.) P. J. HANNON, late Director of 
Agricultural Co-operation, - Cape Colony, 
‘‘Commercial Expansion within the Empire.’’ 
StR WESTBY B. PERCEVAL, K.C.M.G., 
Chairman of the Colonial Section Committee, 
will preside. 


WEDNESDAY, May qth, 8 p.m. (Aldred 
Lecture.) Prof. HERBERT HALL TURNER, 
D.Sc., F.R.S., F.R.A.S., Savilian Professor 
of Astronomy, Oxford, ‘‘ Halley and His 
Comet.’’ SIR DAVID GILL, K.C.B., LL.D., 
F.R.S., P.R.A.S., will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


poua 


CANTOR LECTURE. 


On Monday evening, the 25th inst., Mr. 
ALFRED E. SEARLE, Ph.D., M.S.C.I., de- 
livered the third lecture of his course on 
‘“ Modern Methods of Brick-making.”? 

The lectures will be published in the Journal 
during the summer recess. 


CONVERSAZIONE. 


The Society’s Conversazione will be held this 
year at the Natural History Museum, Crom- 
well-road, S.W. (by permission of the Trustees 
of the British Museum), on Wednesday, June 
22nd, from g p.m. to 12. 


PROCEEDINGS OF THE SOCIETY. 


INDUSTRIAL ENGLAND IN 1754.* 


By SIR HENRY TRUEMAN WOOD, M.A., 
Secretary of the Society. 


PART II. 


TRON. 


The manufacture of iron, which had been 
carried on in the Forest of Dean and in Sussex 
intermittently from Roman times, and later in 
Yorkshire, Shropshire, Durham, Worcester- 
shire, and elsewhere, had declined. Smiles, in 
his account of the early English iron manufac- 
ture, tells us that in 1740 there were only fifty- 
nine furnaces in all England, of which ten were 
in Sussex. This was due to the destruction of 
the woods, since charcoal was the only fuel by 
which iror could be made, and also to legisla- 
tive restrictions forbidding the use of wood for 
the purpose. The bulk of the iron used in the 
country was imported from Sweden and Russia, 
four-fifths of it being brought from the former 
country. The total production of English iron 
at this time was said to have been about 18,000 
tons a year.f The last important production of 
the Sussex iron-works was the railing of St. 
Paul’s Cathedral, made early in the eighteenth 
century. The last furnace in Sussex is said to 
have been that at Ashburnham, which was 
blown out about 1811, but the manufacture 
was practically extinct twenty or thirty years 
before that. 

The history of the origin and growth of the 
iron manufacture in England has been often 


* Read on April zoth. The first part was printed in the 
Journal of April 2znd. The remaining portions will be 
published in subsequent numbers. 


+ The present annual output of pig-iron is over 12,090,000 
tons. 
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told.* The first step in its pregress was the 
substitution of coal for wood charcoal in the 
process of reducing the metal from its ores. 
In the ironworks of Sussex and elsewhere the 
iron was made on open hearths, or in small 
furnaces, by the help of bellows worked by 
hand or water. In early times the natural 
force of the wind was utilised, which, as an 
early writert says, ‘‘ Saveth the charge of the 
bellowes and of a milne to make them blow.” 

In such furnaces, with their moderate tempera- 
tures, uncoked coal could not be used, and the 
sulphur and othercomponents ofthe coalaffected 
the product injuriously. Nevertheless numer- 
ous efforts were made—more or less success- 
fully—to use the cheaper and more abundant 
fuel, and but a very few years before the special 
date with which we are concerned, the new 
method may be said to have been placed on a 
commercial footing. t 

It was at Coalbrookdale § in Shropshire that 
Abraham Darby established the manufacture 
of iron by coal about 1730 or 1735. He treated 
the coal as the charcoal-burners treated wood, 
and found that in the resulting coke he had 
the fuel he required. In 1754 he had some 
seven furnaces (presumably small blast fur- 
maces or reverberatory furnaces), and for blow- 
ing these he had five ‘fire engines” (steam 
. or atmospheric engines), which pumped water 
to drive water- wheels which worked the bellows, 
the ‘‘ rotative ’’ engine not having then been in- 
vented. Such was the point that the manufac- 
ture of iron had reached at the time about 
which we are concerned. A few years later, 
in, or shortly after, 1760, Dr. Roebuck used 
blowing engines at the Carron Iron Works in 
Stirlingshire. These had four single-acting 
cylinders of cast-iron, 4 feet 6 inches in 


* Dr. Percy, at the end of his classical work on ron and 
Steel gives a “* Sketch of the History of Iron,” and several 
chapters of Dr. Smiles’ /uzdustrzal Biography are devoted 
to a graphic and more popular account of the same subject. 
Many other authorities might be quoted. Referenceis made 
to some of them by Dr. Percy. 

+ Rovenzon, to whom Sturtevant’s patent was transferred 
(1613), in his Zveatise of Metallica. 

+ Simon Sturtevant obtained a patent from James I. in 
1611 for the use of “‘ Sea-coale or Pit-coale ” in iron-making. 
His method was not published, but is believed to have con- 
sisted in coking the coal. Two years later his privileges 
were transferred to Rovenzon, who describes a reverberatory 
furnace After 1619 Dudley certainly succeeded in making 
iron with coal, and in 1665 he published his Metallum Marts, 
in which he gives an account of his work, without describing 
his method. As Charles II. refused to renew the patent 
granted to Dudley by Charles I. he abandoned his attempts, 
and nothing was done for another hundred years, when 
Abraham Darby at Coalbrookdale finally solved the problem. 

% This is the usual spelling. Percy has Colebrook, and 
gives Coldbrook as the original name. 
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diameter, and the pistons, of which the stroke 
was 4 feet 6 inches, were worked in alterna- 
tion, so that a continuous and tolerably equal 
blast was maintained.* They were constructed 
by Smeaton. 

It was the father of this Abraham Darby, 
Abraham the elder, who introduced into 
England about 1706, the art of casting iron 
vessels.t The story, old and well-known as it 
is, will bear re-telling. Early in the century 
John Darby brought over some Dutch brass- 
founders, and set up a foundry in Bristol. 
Here he tried to make iron pots instead of 
brass, but failed, till his Welsh apprentice, 
John Thomas, ‘‘ thought he saw how they had 
missed it,’’ tried the experiment, and, working 
secretly with Abraham Darby (the son of John), 
cast the same night an iron pot. ‘‘ For more 
than 100 years after the night in which Thomas 
and his master made their successful experi- 
ment of producing an iron casting in a mould of 
fine sand, with its two wooden frames and its 
air-holes, the same process was practised and 
kept secret at Colebrook Dale, with plugged 
key-holes and barred doors.’’{ 

It is about this date (1740, or a little later), 
that Huntsman § perfected the process of mak- 
ing cast steel, which is still employed. Before 
this, ‘‘Steel was never melted and cast after 
its production.’’ ‘‘ By whatever method pre- 
pared, whether by the addition of carbon to 
malleable iron, or by the partial decarbonisa- 
tion of pig iron . . . . steel in mass was never 
obtained homogeneous.’’|| There is no need 
to describe the process, with its purely tech- 
nical details. It may be sufficient to record 
the fact that the problem of producing ingots 
of steel of uniform composition was solved by 
Benjamin Huntsman, and that, as his secret 
method of working was stolen by a workman, 
it soon came to be generally employed in the 
Sheffield steel trade. 

These early founders of the great British 
iron trade were soon followed by many others, 
chief of whom was Henry Cort with his inven- 
tion of puddling (1783), and of grooved rolls 
about the same time, and the manufacture, 
stimulated, in the later days of the century, to 
meet the rapidly growing demand for iron 
caused by the development of machinery and 
the steam engine, soon reached a most im- 

* Percy. ron and Steel, p. 889. 

+ Dr Percy gives in full detail the history of the Darby 
amily, and of their improvements in iron-making. 

t Percy. ron and Steel, p. 887. 

¢ The firm of Huntsman is still in existence. 


Huntsman died January 27, roro. 
|| Percy. /ron and Steel, p. 878. 


A Benjamin 
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portant place among the industries of the 
‘country. oe 

The manufacture of utensils and implements 
of iron was generally carried on wherever the 
articles were required, by the local black- 
smiths. A certain amount of centralisation 
there doubtless was, even from an early date. 
The Sheffield whittle was known in Chaucer’s 
days, and the town had an early reputation for 
various sorts of cutlery. The Cutler’s Company 
of Sheffield dates from 1621. Possibly the 
abundance of iron-stone and the extensive 
woods (which however had all disappeared 
before the end of the seventeenth century) had 
something to do with this. Another cause 
which first made Sheffield an industrial centre 
was the amount of water power from the 
numerous falls in the neighbourhood.* Yet 
another reason for the early prosperity of 
Sheffield, and of many other towns, was that it 
was not incorporated, and there were no trade 
gilds to restrict the practice of a special craft 
to their-own members. Sheffield, Birmingham, 
Leeds and many other thriving cities owe much 
of their first prosperity to this early form of 
free trade. i 


COPPER AND BRASS. 


Without considerable research it might be 
difficult to give anything like a trustworthy 
account of the condition of metalliferous mining 
and metallurgy in the middle of the eighteenth 
century, and even ifthe labour were undertaken 
it would be difficult to ensure accuracy of result. 
‘Copper, tin, and lead have been mined and 
smelted in Great Britain from very early dates. 
Zinc, in the metallic state, was imported from 
China (or, at all events, from the East) in the 
early part of the seventeenth century,t but it 
-does not seem to have been made in England 
till a century later. 

‘Percy, while he professes himself unable to 
give a complete history of copper-smelting in 
England, tells us of early copper-mines in 
‘Cumberland and Northumberland, and thinks 
that the ores were smelted on the spot. But 
-opper was imported from Hungary and 
Sweden, while calamine (zinc carbonate) was 
allowed to be exported as ballast. About 
the end of the seventeenth and the begin- 
ming of the eighteenth century copper 
smelting was being carried on in Yorkshire, 
.and Lancashire, also a little later in Corn- 
wall, in Gloucestershire, and at Bristol. 
date of the establishment of copper works at 


* See Hunter’s Hallamshtre, p. 5. 
+ Percy’s Metallurgy (1861), p. 519. 
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Swansea (now the centre of the trade) is given 
as 1720, though Percy states that smelting was 
carried on in the Principality before that date. | 
Presumably the ore treated was native ore, 
though in later times the bulk of the ore treated 
at Swansea was imported. It may, perhaps, 
be assumed that the processes for crushing, 
calcining, roasting, and washing the ore, and 
eventually smelting out the pure metal were 
the same in principle, though cruder and. 
more wasteful; than those now employed. 
Brass (an alloy of copper and zinc), as dis- 
tinct from bronze (copper and tin), was known 
‘“‘ early in the Christian era, if not before itscom- 
mencement.’’* But this was doubtless made 
like early bronze by mixing the ores before or in 
the process of smelting. By the middle of the 
century considerable progress had been made in 
its manufacture. Though brass, native and im- 
ported, was known in England long before, it 
is believed that it was not till the reign of 
Elizabeth that its manufacture was seriously 
undertaken. From that time forward a great 
deal of brass seems to have been made from 
British ores, and a goodly number of brass 
articles produced. The late Mr. W. C. Aitken, 
in the account of brass and brass manufacture 
which he contributed to Timmins’ ‘‘ Birming- 
ham and the Midland Hardware District,’’t 
gives a very full and interesting account of the 
growth of the brass industry. From this it 
appears that by the commencement of the 
century ‘‘ battery works,” where the metal was 
battered or hammered into the various shapes 
desired, had been set up in various parts of 
the kingdom. One of the most important of 
these was the company set up at Cheadle, 
in Staffordshire, and by the middle of the 
century the manufacture was firmly established. 
in Birmingham, Bristol, and elsewhere. _ 

The brass was made by a cementation 
process, that is to say, the copper was mixed 
with calamine (native carbonate of zinc) and 
the mixture melted in a crucible. This method 
was employed till very many years later, when 
the modern process of melting metallic zinc with 
the copper was introduced. The fact that zinc 
could be reduced from its ores was known in 
Europe early in the century, and about 1743 
works for the purpose were established in 
Bristol by William Champion. The process 
was for some time kept secret but was after- 
wards published. Dr. Percy says it was the 
same as that in operation at Bristol at the time 
when he wrote (1861). The metal was run 


* Percy. 
+ Page 225. 
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into ingots which were hammered or rolled out 
if sheet metal was required, or used for casting 
if the articles were to be cast. Such was the 
state of the industry about 1750. After that it 
developed rapidly, the process of stamping out 
articles with dies was introduced, and the 
manufacture of brass goods became one of the 
staple industries of Birmingham. 

In medizval times wire, both of brass and 
iron, was shaped under the hammer. The 
method of ‘‘ drawing ’’ it through a perforated 
draw-plate dates from the fourteenth century 
in Germany and the sixteenth in England. At 
first it was drawn through the plates by hand, 
then by horse-power, and afterwards by water- 
power. In the eighteenth century brass wire 
was made to a large extent in Birmingham. 
Steel wire, which was required for piano- 
fortes (first made in London about 1766), 
was imported from Nuremberg. It is said not 
to have been made in England till much later.* 


TIN. 


Tin is certainly the most ancient of British 
exports. It was mined in this country before 
Britain was known to the Romans, and was 
brought by the Phcenicians from Cornwall and 
Devon, the Cassiterides (Tin-lands) far beyond 
the Pillars of Hercules. For centuries England 
had what was almost a monopoly in supplying 
tin to the civilised world, the amount mined in 
Cornwall and the West of England growing 
steadily both in bulk and value until the dis- 
covery by the Dutch of large supplies of tin 
in Banka, Sumatra, whence it was first im- 
ported into Europe about 1787. 

The most important application of tin is to 
the coating of iron-plate, to produce what is 
known as tin-plate or tinned plate, and is now 
popularly termed tin. Until the middle of the 
seventeenth century this manufacture was not 
known in England. English tin was exported 
to Saxony, where it was used to coat plates 
which were sent to England. That ingenious 
projecter and author, Yarranton, found out 
the German methods, and established a 
factory in the Forest of Dean, where plates 
were made, better, it is said, than the 
German productions. It seems likely that 
the secret lay in rolling out the iron, 
previous attempts having been made with 
hammered plates. From this date, the manu- 
facture of tinplate, and the use of rolls for the 
purpose, appears to have been established in 
England. By the middle of the eighteenth 
century it seems to have been in a flourishing 


* Timmins, Birmingham, &c., pp. 318 and 592. 
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condition in Staffordshire.* Wolverhamptorm 
was its headquarters, and a considerable 
amount of the lighter and cheaper tinwares. 
were then made at Bilston. | 

Tin was also an important ingredient in the: 
alloys of copper, such as bell-metal and gun- 
metal, but there does not appear to have been 
any special progress made in the ancient 
methods of making such alloys, or in casting” 
them, about the period with which we are con- 
cerned. The history of the copper alloys. 
would certainly be of very great interest, but it 
looks as if the materials for such a history 
would be hard to collect. 

Bell-metal is, as is well known, an alloy of 
copper and tin, in the proportion of about five 
or three to one. The art of bell-founding is of 
immemorial antiquity. In the middle ages it 
was found easier to cast a big bell in the im- 
mediate neighbourhood of the church tower in 
which it was to be hung than to carry it for 
any considerable distance. Even in 1762 the 
great clock bell at Canterbury was recast iw- 
the cathedral yard.f The craftsmen travelled 
from place to place, and the manufacture had 
no great settled centres of production. In 
Birmingham bell-founding dates from the 
middle of the century. The manufacture was 
an old-established one in Gloucester and was 
in a flourishing condition till the later part of 
the century.{ 


LEAD. 

Dr. Percy devotes a few pages in his volume 
on the metallurgy of lead to a ‘* Historical 
Notice of Lead-Smelting in Great Britain.’” 
The reduction of the metal from its ores is a 
comparatively simple process, and it might not 
be untrue to say that the process has been 
rather developed than radically changed, from 
the time when Pliny referred to British lead as 
used for the manufacture of lead pipes in Rome. 
Down to some time in the seventeenth century, 
wind was relied upon for feeding the Derbyshire 
furnaces, which (as in Pliny’s time) were placed! 
on high ground to catch the breezes. [.ater, 
bellows driven by water wheels were employed. 

In a paper communicated to the Royal 
Society,§ by Mr. Martyn, an account is given 
of the method employed in Derbyshire, for the 
smelting of lead, in 1730. A rude furnace 
built up of rough stones was used, and in this 
the broken ore was laid with alternate layers 


* Timmins, Birmingham, c., p. 117. 

+ Timmins, Birmingham, &c., p. 650. 

4 Victoria County Histories (Gloucester). 
3 Phil. Trans., vol. xxxvi., p. 31 (1730-1). 
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of wood- fuel. Draught was provided by 
bellows worked by water. Though wood 
(known as ‘‘ white coal’’) seems to have been 
the ordinary fuel, reference is also made to 
“ black coal” and “ cowke (or cinders of pit- 
coal).’’ Cupola furnaces were introduced into 
Derbyshire from Wales about 1747. These 
are identical with those now used. Coal was 
employed for smelting lead in the seventeenth 
century, there being two patents (1678 and 
1690) granted for this privilege. 

Early in the eighteenth century, the Derby 
lead mines had been worked down to the 
water level, and the production fell off, but by 
the middle of the century (no doubt in con- 
sequence of the introduction of pumping 
machinery) they were becoming more pros- 
perous.* 


PEWTER. 


The most useful alloy at the disposal of our 
ancestors of a few centuries ago was certainly 
pewter. The composition of pewter is very 
various, but it is really an alloy of lead and 
tin, the relative proportions of the two metals 
varying widely. The fullest account of it 
will be found in the paper read before the 
Society, 1894, by Mr. Starkie Gardiner,t and 
the information contained in this paper is use- 
fully supplemented in another read ten years 
later, in 1904, by Mr. Lasenby Liberty.[ From 
these authorities we learn that (omitting 
classical references of uncertain accuracy) the 
use of pewter, both domestic and artistic, goes 
back to the seventh, or perhaps the eighth, 
century, though no specimens of earlier date 
than the twelfth are known to exist. 
centuries pewter vessels served the purposes 
now filled by pottery ware, and as the manu- 
facture of the latter developed, so that of the 
former decayed. ‘‘The sixteenth and the 
early part of the seventeenth century must have 
been the palmy days of the pewter trade.’’§ 
After that it fell off. The chief seat of the 
industry was London. It was also carried on at 
Birmingham, but not to any large extent. Its 
downfall was hastened a little later by the 
introduction (about 1770) of ‘‘ Britannia’’ ware, 
made of an alloy of tin, antimony, and copper. 


* A very good account of the history of Derby lead mining 
is given in the Victorta County Histories (Derby), vol. ii., 
p. 323. The artistic application ot lead formed the subject 
of a course of Cantor Lectures, given last March by Mr. 
Lawrence Weaver. The metal was used, to a considerable 
extent, in the eighteenth century, for monumental purposes. 

+ Fournal, vol. xlii., p. 627. 

t Journal, vol. lii., p. 626. 

} Lasenby Liberty. 
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The very beautiful process of ‘“‘ spinning ’’ 
pewter and other soft metal on the lathe does 
not appear to have been invented until later, 
after the beginning of the nineteenth century.* 


GOLD AND SILVER. 


The artistic work of the Georgian era, in 
gold and silver, as in other materials, was not 
‘« The table plate of the reign 
of Queen Anne is much prized; it is massive, 
simple, and seems to exhaust the feeling for 
Renaissance decoration so long maintained and 
with so much propriety by the sixteenth and 
seventeenth century goldsmiths.” t Buta little 
later the art of the worker in the precious 
metals came under the influence of French 
taste, which dominated all English work 
during the first half of the eighteenth century. 
Some fine work was occasionally produced. 
Cripps refers with appreciation to an enormous 
so-called ‘‘ wine-cooler’’ (perhaps really a big 
vessel which served for washing the forks as 
they were used at table), made in 1734 by 
Kandler, a London silversmith, and designed 
by Jernegan and by Vertue. This eventually 
found its way to the Winter Palace, where it 
still is. 

In the seventeenth and eighteenth centuries 
very large amounts of gold and silver plate 
were melted down, both in England and the 
Continent, to supply the needs of the owners 
and of the political factions to which they be- 
longed. Silver plate was regarded as a 
‘reserve of specie’’ (Cripps), and the reserve 
was freely drawn upon by all who could get at 
it. First the Reformation, then the civil war 
and the Commonwealth exhausted the stores 
of convertible bullion. Then large amounts. 
were turned into coin in the reign of William 
III., and finally the demand for table ware 
which arose when forks came into use, and 
when tea and coffee became fashionable 
beverages, caused a great deal of old silver 
to be converted into more modern articles of 
domestic utility. 

“ When the custom arose, most likely in the early 
part of the last [eighteenth] century, of the host sup- 
plying his own table with the plate requisite for the 
use of his guests, a much larger quantity was needed, 
and more as time went on. Mr. Octavius Morgan 
suggests that a great deal of old-fashioned unused 
plate—ewers and basins and the like—was about a 
century ago [zż.e. in the latter part of the eighteenth 


* Timmins, p. 619. 

+ Gold and Silver Smiths’ Work, J. Hungerford Pollen, 
p. 146. 

+ W. J. Cripps, Old English Plate, 6th edition, 18 , p. 
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century] melted down to supply this want ; and that 
the magnificent services of gilt and silver plate which 
were then made for royal and other tables were pro- 
vided in this way..... As at that period old 
plate was not valued, every one was glad to change 
antiquated silver articles for those of a newer and 
more useful fashion.’’* 


It was in this way that the material was 
provided for the magnificent service of gold 
plate ordered by George IV. for Windsor, and 
still used there on State occasions. 

According to Cripps, a very large amount of 
old plate was melted down and fashioned into 
new dinner services by the London silversmiths. 
He specially mentions that a great quantity of 
old plate was exchanged by the City of London 
for new. 

In the reigns of George I. and George IJ. a 
large number of tea-pots, coffee-pots, tea- 
caddies and tea-kettles were made, first plain, 
then elaborately ornamented. Cake-baskets 
and epergnes were also manufactured. The 
date of production of these things is said to have 
been for the most part between 1730 and 1780. 
Castors and cruet-stands came into fashion 
early in the century. No doubt much of the 
old ware was used up again for such purposes 
too, and it must be borne in mind that there 
was no fresh source of supply of silver available 
to meet the increased demand. 

What is known as Sheffield plate was the 
result of a discovery in 1742 by Thomas 
Bolsover, and soon after that date the process 
was being successfully worked on a commercial 
scale by Joseph Hancock in Sheffield. The 
process, as is well-known, is carried out by 
welding or fusing together copper and silver 
ingots, the combined ingot being then rolled 
into a plate.t The method of ‘‘ fire-gilding ’’ 
is much older. To carry it out the surface of 
copper, &c., is brushed over with an amalgam 
of gold and mercury, and the mercury is 
volatilised by heat. 


COAL. 


The use of coal for fuel is referred to in a 
grant of land to the Abbey of Peterborough in 
A.D. 853.{ Records referring to the existence ot 
collieries in Scotland go back as far as the end 
of the twelfth century, and in the thirteenth 
there is evidence that coal was brought to 
London by sea from the north. Such coal, 
besides being used for domestic purposes, was 


* Cripps, pp. 334-5- 

+ “ Sheffield Plate,”’ &c. By S. Cowper-Coles. 
vol. 1v., p. 853. Hunter’s Hallamshire, p. 124. 

$ Percy; Iron and Steel, p. 881. 
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at first used for lime burning, soon after in 
smiths’ forges ; and in later times for the 
smelting of copper and lead, in furnaces for 
the manufacture of pottery and glass, for dry- 
ing malt, for making salt, by brewers, and for 
other industrial purposes. 

Curiously enough many of the earlier re- 
ferences to coal are due to its objectionable 
qualities. Its smoke and smell were disap- 
proved of, and not without reason. In 1306 
there was a Royal Proclamation against the 
use of coal in London, and there were many 
complaints about its smoke in later years. As 
its employment became more popular, it 
became an article of commerce, and in 1563 
an Act of Parliament prohibited its export, 
either in the form of ballast or otherwise. By 
the middle of the century it was, of course, 
worked on a large scale. As the shafts of 
the collieries grew deeper, in the effort to 
comply with the growing demand, fresh 
difficulties were encountered. The deepest 
shaft in 1754 appears to have been that 
at Whitehaven, which reached a depth of 
130 fathoms (or about 800 feet), and this must 
have been quite exceptional, for probably 
hardly any coal was worked at a greater 
depth than 100 fathoms.* At the present time 
there are mines which approach, or have 
reached, the depth of 5,000 feet, or nearly a 
mile. 

Early in the eighteenth century fire-damp 
began to claim its victims. Its existence had 
been recognised long before, but very little 
was known about its nature. There were in 
the first half of the century several serioue 
explosions with a considerable loss of life. The 
earliest effort to improve matters by ventilation 
was made about 1732, when the first attempt 
was made to produce a draught by means of 
furnaces. Between that date and 1754 consider- 
able improvements were made in ventilation, 
and at that time, or a few years later, some- 
thing like the modern system had been intro- 
duced by Spedding. 

The great danger connected with fire-damp 
was, of course, the use of naked lights. From 
the earliest times lamps and candles were 
employed, and miners had got to be very 
expert in detecting the presence of fire-damp 
by the use of the latter.t| When it was found 
that the use of naked lights was dangerous, 
attempts were made to provide a light which 


* Wills’ Cantor Lectures on Explostons in Coal Mines 
(1878). Journal, vol. xxvi., p. 458. Galloway, History of 
Coal-mining. B. H. Brough: Mining at Great Depths, 
Fournal, vol. xlv., p. 57. 

+ Wills, Cantor Lectures, Fourza/, vol. xxvi., p. 474. 
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would not fire the inhammable gas. The best 
of these was the ‘steel mill,’’ the date of 
which is probably somewhere between 1740 
and 1750. This apparatus was introduced by 
Spedding in consequence of some experiments 
- by Sir James Lowther, which seemed to show 
that fire-damp was not ignited by sparks from 
a flint and steel. It consisted of a steel disc 
rotated by hand, against which a flint was 
held. The result was.a shower of sparks, 
which gave a very faint dim light, and for long 
it was erroneously believed that the apparatus 
was not capable of firing the gas. Nothing 
better, however, was known until Dr. Clanny’s 
lamp in 1812, the precursor of the safety lamps 
of Davy and Stephenson. 

Another great difficulty — perhaps the 
greatest felt by the miner—was that of keep- 
ing the mines free from water. From the 
early part of the century Newcomen’s steam, 
or rather atmospheric, engine had been suc- 
cessfully used for this purpose, all other 
attempts at pumping having been found quite 
unable to deal even with the short shafts then 
existing. 

In the earliest coal-mines, the mineral had 
been raised to the surface by men climb- 
ing ladders, or in baskets worked by horse- 
gins; but the successful use of the steam 
engine for pumping suggested its application 
to haulage, and about 1753 attempts were 
being made to apply it to this purpose. In 
the earliest of these ‘‘a basket of coals was 
raised by the descent of a bucket of water, the 
steam engine being employed to re-pump the 
water to the surface.’’* 

Later in the century, the hardly less clumsy 
method was employed of pumping water toa 
height, and causing it to work water-wheels, 
which served to wind the coal to the surface. 
This roundabout and costly device was coming 
largely into use, when the application of the 
crank to the steam engine enabled the neces- 
sary rotation of the winding drum to be 
obtained direct from the engine. 

(To be continued.) 


EIGHTEENTH ORDINARY MEETING. 
Wednesday, April 27th, 1910; SIR ANDREW 
WINGATE, K.C.I.E., in the chair. 
The following candidates were proposed for 
election as members of the Society :— 


Arnold, Douglass L., 856, Fullerton-avenue, Chicago, 
Illinois, U.S.A. . 
Osgood, Frank H., Seattle, Washington, U.S.A. 


* Galloway, History of Coal-mining. 
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The following candidates were balloted for 
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Barreda y Osma, Felipe, 28, Avenue Hoche, Paris, 

France, and Lima, Peru, South America. 

Caplen, Tom, Chipurupalle, Vizagapatam District, 

India. 

Collins, A. Frederick, 54-56, Clinton-street, Newark, 

New Jersey, U.S.A. 

Dhari, Alakh, The Upper India Glassworks, Ambala 

City, India. 

Harrison, John Ernest, Box 788, Saskatoon, Saskat- 
chewan, Canada. 
Noble, Alfred, 7, East 42nd Street, New York City, 

U.S.A. 

Noronha, Alex., care of Alfred Nixon, 31, Victoria- 
buildings, Deansgate, Manchester. 
Singh, Luchmi Prasad, Srinagar Raj Managers 

Office, Monghyr, India. 
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The paper read was—- 


IRISH LINEN AND SOME FEATURES 
OF ITS PRODUCTION. 


By SIR WILLIAM CRAWFORD. 


The first use of linen as an article of clothing 


is veiled in the mists of antiquity. Linen is 


mentioned in the Book of Genesis as already 
in use for robing the royal princes of Egypt, 
and throughout the Bible it is very frequently 
referred to in terms of appreciation, and as a 
symbol of purity and excellence. But it is 
needless to refer to history in order to prove 
the ancient use of linen, for considerable quan- 
tities of it are actually preserved for us in 
Egyptian tombs and acknowledged to be of the 
respectable age of 50 centuries or so. And 
this Egyptian linen is made of flax which, 
examined under the microscope, is quite 
similar in fibre to the flax we use to-day. I 
may add that some Egyptian linen is mar- 
vellously fine, and so thick in proportion to its 
fineness that nothing similar has been woven 
in modern times. But the subject I wish to 
treat of is modern linen of a single locality, 
and a few special features of its production. 
‘Irish linen” is of world-wide fame, and 
perhaps examination of its manufacture may 
help to explain why it is so. The moist and 
mild climate of Ireland is admirably suited for 
the growth of flax and for the successful carry- 
ing on of every process of its manufacture up 
to and including that of bleaching. The flax 
plant has a thin wiry stem of about three feet, 
branched only towards the top to carry the 
pretty blue flower and the bolled fruit which 
contains the linseed. The fibres run in strands 
between the skin of the stem and the woody 
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pith forming the centre of the stem. When 


flax is grown for fibre it is never cut, but is 


_ pulled up by the roots soon after the fruit is 
formed. When pulled it is at once placed, in 
sheaves, in three or four feet of water, generally 
in a slanting position, with the top upwards. 
It is there loaded with stones or other heavy 
material to keep it under water, where retting 
or fermentation proceeds. The object of 
retting is to facilitate the separation of the 
fibre from the skin and woody substance. 
After ten days or so it is taken from the water, 
dried, and the fibre is separated. To effect 
this the flax is bruised and scutched, z.e. 
beaten by revolving blades of wood. The 
fibre is then taken to the spinning mill. 
= Various flax-producing countries carry out 
this process with more or less care. Whether 
flax is to be spun into yarn by hand or by 
machinery it has to be hackled, that is to say, 
combed over sharp-pointed pins till the strips 
of fibres removed from the stalks of the flax 
plants are divided into apparently single 
fibres. This division is only apparent, as the 
ultimate fibres of the flax plant are about 14 
inches long, tapering at each end to an ex- 
ceedingly fine point. A great number of these 
ultimate fibres are stuck together by the natural 
gum in the plant, and form what look like the 
long fibres resulting from the hackling. 

When flax is to be spun by hand, a bundle 
of this hackled flax is put upon the distaff and 
a few of these long fibres, differing in number 
according to the fineness of the yarn to be 
spun, are, by the selection of the spinner and 
without any further subdivision, introduced 
directly into the yarn as it is twisted and 
wound on to the bobbin in the spinning-wheel. 

The process of hand-spinning, though pro- 
ducing a better thread, is by its nature im- 
possible of application to the spinning of yarn 
by machinery, as the spinning frame cannot 
make that selection of individual fibres which 
takes place in hand-spinning. Therefore, in 
machine spinning quantities of hackled flax, 
such as are put upon the distaff of the 
spinning - wheel, are fed into a machine 
called a ‘‘spreader,’’ each quantity or piece 
overlapping the preceding one. These all 
issue from the machine in one continuous 
riband or ‘‘sliver,’’? which is too thick and 
too irregular to form yarn. Uniformity is 
therefore secured by “ doubling,” and fineness 
by “drafting,” or drawing out, till it finally 
appears in the form of rove, a loosely-twisted 
thread of from 5 to 20 times the thickness of 
the yarn required. This rove passes into the 
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hot-water trough of the spinning frame, where 
the natural gum, holding together the ultimate 
fibres of the flax, is softened, and upon issuing 
from the trough the rove passes between two 
pairs of rollers, the second pair running faster 
than the first pair, which draw these fibres 
past each other, thereby extending and reduc- 
ing the filament to the required degree of 
fineness, and deliver them to the flyer, which 
twists them up tight and winds them on to the 
bobbin. The subsequent drying of the yarn 
hardens up again the natural gum of the flax 
plant, and gives the yarn the firmness required 
to allow of its subsequent handling in the 
manufacture of cloth or thread. 

About 80 years ago a great transformation 
in flax spinning took place in Ireland. Prior 
to that time linen yarn was there spun only by 
hand on the old-fashioned spinning-wheel. In 
the year 1828, Messrs. Mulholland’s cotton 
mill was burned to the ground. ‘ihey at once, 
with the enterprise that distinguished the 
family, decided to rebuild it as a flax-spinning 
mill. That mill started work in 1830, in Henry- 
street, Belfast. Part of those same buildings 
still contain the offices of the York-street Flax 
Spinning Co., Ltd. About the same time 
Messrs. Murland, of Castlewellan, also began 
flax spinning by steam -driven machinery. 
Messrs. Hind and others in Belfast followed, 
and by 1850 there were in Ireland 325.000 
spindles producing linen yarn. The beginning 
of the change from hand spinning had already 
taken place 40 years earlier in England, flax- 
spinning machinery having been invented by 
John Kendrew and Thomas Porthouse, at 
Darlington, in 1787. Their spinning frames 
were rude, and suited only for coarse yarns, 
but Mr. John Marshall, of Leeds, having 
taken the invention in hand, improved it, and 
he alse developed the industry and founded a 
large business. Machine spinning spread 
also into Scotland, where a mill was erected 
near Glamis in 1790. But although Ireland 
was last to begin, not many years elapsed ere 
it was abreast of England and Scotland. In 
1850 Ireland had, as I said, 325,000 spindles, 
England had 365,000 spindles, and Scotland 
303,000. That is to say, there was in 1850 
about an equal number of spindles in each, 
and a little later, in 1856,.England attained 
its. maximum with 440,000. Since that time 
its spindles have decreased, until now the 
linen trade there seems to be near to the 
vanishing point with less than 50,000 spindles. 
Even the Messrs. Marshall have found it 
necessary to wind up and close their once 
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famous mills in Leeds and transfer their busi- 
ness to the United States of America, where 
their mills now form part of the Linen Thread 
‘Company or Combine. Scotland reached its 
maximum in 1871, with 317,000 spindles; now 
it has 160,000; while Ireland’s share has in- 
creased by a larger number than the other two 
have lost. Ireland had in 1875 906,000 spindles 
in operation. In 1888 it had 803,000. It has 
now 935,411 spindles belonging to some 50 
different companies—17 of them in Belfast, 
r in Cork, and the others scattered throughout 
~ Ulster. One of the reasons of this great dis- 
‘placement in favour of Ireland is because it 
has practically this one textile industry only, 
whereas England and Scotland have others 
which have allowed of a higher profit, and the 
“payment of a higher scale of wages. The 
‘number of persons employed in textile factories 
‘in Ireland in 1907 was: Flax, 70,382; wool 
and worsted, 4,103 
and hosiery, 554. 

An average-sized flax spinning mill may 
contain 20,000 spindles, and a mill of that size 
would give employment to about 750 persons. 
It would to-day cost £6 to £8 per spindle to 
-erect it; that means £120,000 to £160,000. 
‘The management of such a mill will consist 
of :— 

. The owners of the mill.or directors of the 
enna owning it. 

2. A mill manager. | 

3. A head spinning master, a head preparing 
‘master, and a head sorting master. 

4. A flax buyer and a yarn salesman. 

The workers are employed in the proportion 
of two or three females to one male. A few 
children of both sexes, and of 12 to 14 years of 
age, are employed as learners. These are 
whatare called ‘‘ half-timers ;’’ they work and 
-go to school on alternate days, and they 
cannot be admitted to work unless they attend 
‘school. 

About £75’are spent in turning £100 of flax 
{nto yarn, another £75 in turning that yarn 
into brown linen, and about £50 in turning 
‘that brown linen into white goods ready for 
market. Thus on £100 worth of flax about 
#200 is spent, chiefly in wages, and the 
finished product is worth £300. 

The flax used in Irish mills is the produce 
chiefly of four countries—Ireland, Belgium, 
Holland, and Russia. 

A new outlet for linen yarns has recently 
‘been opened up by the introduction of linen 
‘mesh underwear. 
was not porous enough or elastic enough for 
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underwear, but now, bya peculiar system of 
knitting (or rather by a combination of the two 
processes of knitting and of weaving) these 
difficulties have been overcome, and a fabric 


is produced satisfying all the requirements of 


hygiene, and eminently suitable for wearing 
next the body. Already this new material has 
met with very considerable success, both in 
this country and abroad. It is worn and'recom- 


‘mended by leading members of the medical 
. profession, and persons who have ‘once expe- 


rienced the comfort of wearing it are not likely 
to go back to any other fabric. It is a well- 
known fact that linen possesses therapeutic 
properties which are not found in any: other 
fibre ; it does not irritate the skin nor clog the 
pores, and at thesame time it allows of adequate 
ventilation. I am confident that this new linen 
fabric will ere long be largely eee as a 
material for underwear. 

The flax-spinning business has come ene 
a good many fluctuations of fortune. Some- 
times it has been proverbially profitable, and 
much oftener it has been quite the contrary. 
For instance, during the American Civil War, 
the shortage thereby caused in the supply of 
raw cotton turned so many people to the use of 


‘linen that the price of linen goods became 


greatly enhanced, and so during the years 
1863-8 spinners made large profits. During 
that time of prosperity a great increase in the 


-number of spindles took place. But, of course, 


when cotton supplies assumed their normal 
proportions the demand for linen goods dimi- 
nished, and for the next 30 years or so there 
were about seven lean years to one fat one. 
No fewer than 36 spinning mills were brought to 
insolvency, or at least to such serious financial 
difficulty that 18 of them, with 200,c00 spindles, 
ceased to exist, the other 18 continuing under 
new owners; but even of these 18 six have 
changed owners twice, while one of the largest 
mills lived through the long-protracted crisis 
in so crippled a condition that it was unable to 
pay any dividend to the shareholders during 
more than 20 consecutive years. On the other 
hand, a few mills in specially fortunate cir- 
cumstances maintained a moderate degree of 
prosperity, and even increased the number of 
spindles owned by them. 

I may now tell you something about the 
weaving factory. In spinning we had the 
transformation from hand-spinning to mill- 
spinning. In weaving, a similar transforma- 
tion took place. Ireland began, after England 
and Scotland, to use the power loom for linen 
weaving, and in this also it has outstripped 


572 


them. There are in Ireland 36,oco power 
looms, owned by 100 companies; 21,000 of 
these looms are working in Belfast, 13,000 in 
other parts of Ulster, and 2,000 scattered in 
small factories in Dublin, Cork, Dundalk, and 
Drogheda. As compared with the 36,000 
power looms in Ireland, Scotland has 17,000, 
and England 4,400 using linen yarn. 

Eight weaving factories in Belfast and eight 
in other parts of Ireland are attached to spin- 
ning mills, but that system is not growing. 
In 1872, 9,000 looms were attached to mills ; 
now the number is a few hundred less. The 
growth, or extension, has been in factories 
separate from mills; in 1872 they were 9,000 ; 
now they are 27,000 looms. ‘The chief cause 
of the growth of factories separate from mills 
is that a factory must be placed in proximity 
to a centre where workers are to be had who 
have some dexterity in handling yarn or in 
weaving, while any saving effected by obtaining 
yarn from one’s own mill is but small. 
= A power-loom factory for the weaving of 
light and narrow linens, will cost £40 or £50 
per loom. A factory for making wide damask 
or sheetings will cost 4100 and up to £200 
per loom. The management of a weaving 
factory is composed of—(1) the owners of the 
factory or the directors of the company owning 
it; (2) a manager; (3) a foreman in the de- 
partment where the yarns are prepared, with, 
under him (4) a foreman over the warp wind- 
ing, a foreman over the weft winding, anda 
warping master; (5) a number of tenters, 
each one of whom supervises 50 to 70 looms. 
Generally speaking, one weaver attends to 
two looms, but for wide goods there is a 
weaver to each loom. Women attend to the 
looms weaving narrow and light cloth, and 
women also sometimes attend to looms making 
wide and heavy cloth, but many of such looms 
are attended to by men. 

Wages are paid by piece-work, and the 
same scale applies to men and women. The 
light end of the work is done by women, the 
heavy end by men, and between the two by 
either sex. The wages of tenters and other 
skilled men are comparatively high. The 
number of all persons employed in and about 
a weaving factory is somewhere about as 
many as the looms it contains. 

The yarn coming into a weaving factory is 
in bundles of hanks. For fine linens the yarn 
is boiled to render it soft and flexible. The 
warp yarn is taken into the winding depart- 
ment, where from the hank or skein it is put 
on spools, which are taken to the creel and 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Afril 29, 1910. 


transferred to a warper’s beam. Several of 
these warper’s beams are put on to one 
weaver’s beam, and during this process the 
yarn is dressed or sized. After the yarn has- 
been put on the weaver’s beam the ends of the 
threads are drawn through the heddles and 
the reed. These all—beam, yarn, heddles,. 
and reed—are then ready to be placed in the- 
loom so that the weaving may proceed. The- 
weft yarn is wound from the hank to a pirn, 
which is put into the shuttle, which carries it 
swiftly back and forward across the loom, 
leaving the thread inside the shed of the warp.. 
During ‘the hand-loom period, different 
classes of linen goods had each its locality 
of manufacture. The Huguenots, who intro-- 
duced fine weaving into Ireland, settled at 
Lisburn and Lurgan. Louis Crommelin, born. 
in 1652, at Armandcourt, in Picardy, and 
engaged in the linen trade there, was, by 
the revocation of the Edict of Nantes,. 
forced to fly the country. He was settling 
in Holland when, on the invitation of William 
III., he and his son came to Ireland, and 
by Letters Patent he was, in 1699, appointed’! 
‘ Overseer of the Royal Linen Manufacture 
of Ireland.” He brought other Huguenots. 
over to assist him. They settled at Lisna- 
garvey, now called Lisburn, which was then a 
ruined village; soon, however, they changed 
the whole aspect of the place into one of 
prosperity. They taught the farmers improved 
methods of growing and treating flax, intro- 
duced into the country better spinning wheels. 
and looms, and taught how to manufacture 
cambrics and other fine linens. For the- 
stimulus Crommelin gave to the linen industry: 
he was voted the thanks of the Irish Parlia- 
ment. He died at Lisburn 14th July, 1727, 
aged 75 years, and is buried with other 
Huguenots in the eastern corner of the church-- 
yard. One of his descendants, Mr. Nicholas 
Delacherois Crommelin, was managing partner: 
of the York-street Flax Spinning Co. when,,. 
50 years ago, I was serving my apprenticeship 
there. Since the settlement of the Huguenots. 
the Lisburn neighbourhood has continued to 
be the centre of the manufacture of cambrics 
and lawns, damasks, and bordered linen and: 
cambric handkerchiefs. The word cambric 
comes, of course, from Cambrai, diaper is. 
cloth d’Ypres, and the word lawn is probably 
named from the town of Laon. Light shirting 
linens had their chief centre in Ballymena, and 
a great amount of business was done there.. 
In olden time, and until say 50 years ago, the 
weaver himself brought his web into the market: 
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: and sold it. By degrees that manner of doing 
business was superseded by a middleman or 
so-called manufacturer, who bought yarn in 
large lots from the spinner, prepared the warps, 
and gave them out, accompanied with suffi- 
cient weft, to the weaver. One of these 
manufacturers might succeed in having hun- 
_ dreds of weavers thus working for him. It 
© was, then, he who brought the accumulated 
webs to market. Forty years ago a hun- 
dred such manufacturers used to be present 
at the weekly Saturday market to dis- 
pose of the webs of linen which had been 
woven for them in the surrounding cottages. 
Thirty years ago the webs offered for sale on 
a Saturday sometimes numbered 20,000. The 
York-street Flax Spinning Company have it 
on record that in 1880, in a time of stagna- 
tion, the Ballymena manufacturers had a stock 
of 40,000 webs. These were worth about £3 
per web, of which the weaver’s wages had 
been something like £1 a web. Ballymoney 
had a reputation for a rather better quality 
than Ballymena, and Coleraine a little better 
still. In County Down were woven the heaviest 
and best shirting linens. Armagh gave its 
name to the very coarse linens used as buck- 
rams and linings, the trade name of which was 
‘‘Armaghs.’’ Randalstown produced mos- 
quito nettings and creole checks, which were 
largely shipped to New Orleans. 

But all these hand-looms are fast becoming 
a thing of the past. In every class, the 
power-loom is superseding the hand-loom. In 
1893, I had occasion to estimate the wages 
paid annually for hand-loom weaving in lre- 
land, and arrived at a sum of £220,000. I 
estimate the amount so paid now at only 
455,000. Parliament, in passing the Hand- 
‘loom Weavers’ Protection Act, which came into 
operation on Ist January, 1910, has made an 
effort to revive the hand-weaving of damasks, 
cambrics, and diapers, and those engaged in 
that branch of the industry are laudably 
striving to take advantage of it. A few years 
will tell whether or not it will have the desired 
effect. Another recent Act of Parliament is 
unintentionally operating to the reduction of 
hand weaving, as many old people still able 
to weave a little have abandoned that work on 
getting their old-age pensions. 

Very considerable improvements have taken 
place in the spinning mills and weaving 
factories with regard to the conditions under 
which the operatives work. Chief among 
these is the diminution which has been 
effected in the amount of dust floating in 
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the air of many of the rooms. In this im- 
provement Mr. R. H. Reade, Chairman of the 
York-street Flax Spinning Company, Limited,. 
has been the pioneer. The first distinct step- 
in clearing the dust out of the dusty rooms. 
was to localise the exhaust, that is to say, to. 


collect the dust as near as possible to the 


point at which it is produced, and the principle 
has been gradually applied, beginning with the 
worst places in the mill. The final result might 
almost be described as a revolution, so marked 


is the improvement in the atmosphere com- 


pared with what was looked upon as the normal 
and inevitable dusty condition of these rooms. 
twenty years ago. In the wet spinning rooms, 
close attention to the design and condition of 


‘the trough-lids, coupled with better covering 


of steam pipes and general exhaust ventilation,. 
has greatly reduced the excessive heat and 
moisture of the rooms, and brought the latter 
well within the limits imposed by the Home 
Office. In weaving-sheds, the better dis- 
tribution’ and more . extensive application 
of ventilating and exhaust appliances to- 
satisfy the standard of air purity required 
by the Home Office, has likewise improved the 
conditions there, though to a less marked: 
degree than in the spinning. These changes 
have been introduced by the masters partly on 
their own initiative, and partly at the insti- 
gation of the Home Office inspectors, and have: 
brought about a distinct and much appreciated 


improvement in the health of the workers.. 


Their trade unions have formally acknow- 
ledged the benefits they have derived. 

Perhaps the improvements in the machines- 
used in the flax industry have not been so rapid 
or so great as in some other textile industries. 
However, there have been some, and I may 
tell you of one that is now coming into ex- 
tensive use in the hackling of flax. This in- 
vention, dueto Mr. James G. Crawford, can be 
attached to the ordinary hackling machine. 
Formerly four boys were needed to attend to a 
pair of hackling machines, and the work de- 
volving on each of the four boys was extremely” 
arduous—so arduous that they remained at it 
only so long as they were unable to obtain 
work in another industry. By this invention. 
one boy can attend toa pair of hackling ma-- 
chines instead of four boys, and the one boy’s 
work is extremely light. It thus effects a 
saving of 75 per cent. in wages, andin addition 
the work is better done, and practically alb 


‘the’ boys can be retained and advanced to- 


apprenticeship in one or other of the trades- 
connected with the flax industry. 
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A recent action of the united body of flax 
spinners is, I think, worthy of being recorded 
‘to their credit. In 1908, during a period of 
unexampled dullness and depression, those 
masters, finding that, although they had for 
some months been running their millstwo-thirds 
time in order to lessen production, their stocks 
continued to rise, resolved in June of that year 
still further to reduce production by five hours 
a week. At the same time, however, they 
agreed to make no further reduction in the 
‘wages of the women and young people em- 
ployed by them. And this payment of un- 
earned wages for five hours a week continued 
‘for seven months, and constituted a gift of 
about £30,000. I have never heard of a 
similar act elsewhere. In 1906-7 spinners’ 
wages had been advanced by 20 per cent. 
Therefore, a woman who before 1906 had been 
earning 10s. a week of 55 hours was tempo- 
rarily, in the time of stress, paid 8s. per week 
of 32 hours. 

We now come to the the third division, viz., 
bleaching. In olden days that process could 
be carried through only in the long days 
between March and October, and it was pro- 
duced by primitive methods, such as boiling 
the linen in lye made from burned seaweed, 
and then spreading it on the grass field ex- 
posed to the effects of sun, air, and rain, and 
artificial watering. After six months or so of 
this treatment, the linen was steeped in butter- 
‘milk, washed in pure water, and finished up. 
The colour obtained by these methods was not 
so white as is now common, but the bleached 
linen retained a high proportion of its natural 
strength. With steam-driven spinning ma- 
chinery there ensued so great a development 
of linen manufacture, and of the demand for it 
from foreign markets, that a quickening of the 
process of bleaching became necessary. A 
whiter colour was also demanded, and so the 
‘use of more chemicals, with shorter exposures 
on the grass, became the rule. The manner 
of bleaching that has been carried on for many 
years past is something like the following :— 
140 webs of yard-wide brown linen, each one 
marked on the end with red thread in a way 
to be identified, are stitched together end to 
end into one piece of say 10,000 yards. This 
is called a “ pot,” and in common parlance 
is spoken of as “she.” It is first passed 
through a solution of lime into the boiling pot, 
and there boiled eight or ten hours. It is 
then drawn through a tank of water. The 
webs are unsewn, each one is bundled sepa- 
rately, they are washed in the wash mills with 
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pure water fór an hour, then steeped in a sour 
of dilute hydrochloric acid, to convert the 
residue of the lime into a soluble salt ; washed 


. again in the mills, boiled in soda lye, which, 


combining with the waxes and fats in the fibre, 
makes them into soap, and hence removable ; 
washed again, put on the grass for some 
days, boiled again in lye, washed, put on the 
grass, rubbed in soap and water, boiled in lye, 
washed, put on the grass, and so on. 

As soon as it is considered to be sufficiently 
boiled the whitening process is begun by the 
use of bleaching powder or ‘‘ Dip” in which 
the cloth is left over night. Itis washed, treated 
with weak sulphuric acid, boiled again with 
soda lye, such processes being repeated until 
the cloth is found to be of a proper whiteness. 


' The webs are once more stitched together and 


the process of finishing begins :—The cloth is 
breadthed, passed through a water mangle 
between rollers which leave just the proper 
moisture for taking starch, then into and 
through a tank filled with a mixture of blue 
and starch, after which it is passed over heated 
rollers to dry it. The webs are once more 
unsewn, they are put on the beetling beams 
and beetled for four or five hours, turned on 
the beams, and beetled for another four or five 
hours, and so on till they have had 30 to 60 
hours of beetling. They are then aired, 
stretched to the full width, and calendered. 
This completes the work of the bleacher, the 
whole occupying eight to twelve weeks. Ifan 
inquiry is made of a bleacher, how is a certain 
pot coming on, or at what stage is it ? the reply 


' will probably be, ‘‘She’’ is doing well, or 


‘‘She’’ is ready for the blueing. A witty, or 
shall I call him a wicked bachelor, once sug- 
gested that a pot was called ‘‘ she’ because of 
its being so hard to bring it to the right point ! 
Linen bleaching is not only a very risky busi- 
ness, but it has also been an unprofitable one, 
so the Irish bleachers and the Scotch bleachers 
have recently been obliged to form an associa- 
tion binding them to regulate their prices and 
terms by common agreement. They are en- 
titled to have a fair living out of their business, 
and may have it without injuring the other 
sections of the trade. 

In linen bleaching there is a field for the 
services of chemical research. The present 
methods carry with them serious risks of 
damage to the goods. A pot may be taken 
as worth £5v0, and in the North of Ireland 
seven or eight thousand of such pots are 
treated each year. One may thus form an 
idea of the magnitude of the risk. Here, 
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then, is a practical object for our scientific 
men to have before them. 

The preparation of linen goods for the 
market 1s a somewhat elaborate process. 
When the webs are received from the bleach- 
ing works they are carefully examined and 
any defective portions laid aside. They are 
then lapped or folded, and, it may be, orna- 
mented to suit the taste in each market. 
Elaborate folding and costly ornamentation, 
once so common, are now, however, fast dis- 
appearing. Great changes have taken place 
in the methods of selling the products of flax, 
the tendency béing to eliminate the middle- 
man. Formerly spinning was the sole business 
of a firm, whose yarns, through one or more 
intermediaries, reached the weaver; weaving 
the sole business of another firm, whose goods 
were sold to the merchant through another 
intermediary. Bleaching was the business of 
a third; the goods were then sold to a 
merchant - shipper, who sold to wholesale 
houses either at home or abroad, and these 
sold to the shops. But now two or’ more of 
these operations are the business of one firm, 
while some of the largest houses carry through 
all the operations, and by means of travellers, 
speaking the language of the countries where 
they go, sell direct to the wholesale houses 
abroad, and even in some instances to the 
shops. Some firms also have, in the principal 
using centres, branch-houses where stock is 
held, and is sold to the shops as they may 
require it in the currency of the country. 

The Companies’ Act of 1862 and later ones 
have been availed of largely by the firms 
engaged in the linen industry. The York- 
street Flax Spinning Company was the first in 
Belfast to be registered as limited. That was 
done in 1864. Almost every firm of any im- 
portance in the linen industry of Ireland is 
now limited. Some of them print their 
accounts and send them freely to their share- 
holders, and their shares may be bought by 
the public. Other firms are ‘‘ private limited,”’ 
do not publish their accounts, or allow their 
shares to be offered to the public. 

It is an advantage, as tending to stability of 
its business, for a firm to be limited, in that 
money put into shares cannot be withdrawn 
from the company, whereas if a partner of a 
private firm dies his capital may have to be 
paid out, and that may cripple the firm. 
Limited liability also tends to facilitate the ex- 
tension of a company’s plant and operations 
as it is supposed to have a perpetual life, and 
the shareholders cannot be involved beyond the 
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sum to which they are committed by the 
shares they hold, and further, the general 
public have, by means of it, access to partici- 
pation in the profits of the industry. 

In the linen indugtry there has been no 
amalgamation of firms, except, perhaps the 
Linen Thread Company. But there have been 
working agreements among masters for the 
settlement of wages, for reducing output, and 
in one instance, to maintain a minimum price 
for yarns. This latter agreement among flax 
spinners, come to in 1908, to hold yarns in 
stock rather than sell them below the price 
that had been fixed, was irksome to some of 
the spinners, but it is now acknowledged by 
all of them to have been good for themselves 
and for all connected with the trade. 

I must not omit to mention the large and 
prosperous linen thread industry, in which the 
leading firm is Messrs. William Barbour and 
Sons, Lisburn. If I do not enter on that inter- 
esting subject it is simply because I know too 
little about it. There are also many other 
branches of the linen industry which time will 
not allow me to speak of. A feature of the in- 
dustry is the numerous ramifications into which 
it branches, and the comparatively small 
quantity of each article that has to be manu- 
factured. This is indeed one of the safe- 
guards of the position. It tends to prevent 
other countries, such as the U.S.A., from 
making such goods themselves. 

The relations between masters and employés 


-in the linen industry are of a more friendly 


character than in most other industries. In 
many instances one generation is succeeded 
by its descendants, and sometimes to the third 
or fourth generation, in the service of the same 
company. Conferences in an amicable spirit 
have sometimes taken place and arrange- 
ments of wages been agreed upon without 
recourse to strikes, which have been rare and 
always of small dimensions. 

A rough estimate of the capital employed in 
the Irish linen trade might be made up as 
follows :—935,000 spindles at an average price 
of £5 each, £4,670,000; 36,000 power looms 
at £50, £1,800,000; bleaching, printing, and 
tinishing works, estimated at £500,000. These 
amounts added together would show a total 
of £6,975,000 in plant alone; in addition to 
which the stocks of raw material and of goods 
in process of manufacture and in a finished 
state would be value for 5,000,000 or 
£6,000,000. Then there is a further amount 
of capital employed in giving credit to buyers, 
and, whether this be in the form of discount- 


€ 


576 


able bills or of open accounts, capital to. the 
extent of over £2,000,000 is required to do it. 
The grand total of capital employed would 
thus amount to at least £14,000,000. 

One might estimate the amount paid in 
wages to the operativ®s as follows :—70,382 
men, women, and young persons, at an average 
of 12s. 6d. per week, £2,287,000 ; bleachers, 
printers, and finishers, £404,000; embroiderers, 
_hemstitchers, and warehouse hands, includ- 
ing lappers, ornamenters, and box-makers, 
£400,000; hand-loom weavers, £55,000. Be- 
sides all these there are clerks, managers, and 
other officials whose salaries would amount to 
£250,000; and if 5 per cent. on capital, 
£700,000, be included it would show a grand 
total of 44,072,000 distributed annually; and 
three-quarters or more of it is drawn from 
foreign countries, as much the greater portion 
of Irish linen products is sold outside of the 
United Kingdom. 

Linen manufacturers ought, of course, to 
manufacture nothing but linen goods. Un- 
fortunately the stress of circumstances forces 
them to extend their manufactures to Unions, 
that is, goods into which enter both linen and 
cotton yarn. In order to meet and satisfy, as 
. far as possible, a craving on the part of buyers 
for low-priced goods, having some appearance 
of linen, this has long been found necessary. 
The making of Unions is justified in the case 
of fancy dress goods, as undoubtedly cotton 
takes and holds dye stuffs better than linen, 
the fibre of it being softer and more penetrable. 
Very beautiful.and becoming dress goods are 
being woven in such Unions. But into that 
part of the trade I shall not enter. What has 
been set as my text is /z7zem—linen the most 
ancient of textile fabrics. Itis hoary with age, 


and with the most sacred associations and 


charming memories, and that it should have to 
struggle for life now in the soth or perhaps the 
100th century of its useful existence is at least 
. pathetic. Cotton is known to have been in use as 


a textile for 2,000 years or so. The name calico 


was given because it was first shipped to us 
from Calicut in India. It was in America 
before Columbus. But, as compared with 
linen, the cotton industry, its great and 
formidable rival, is a juvenile. 
within the last 1co or 150 years, by the 
invention of the spinning jenny, the power 
loom, and the fly shuttle, that cotton 
has come really into common use, and 
that its industry has assumed the gigantic 
proportions of to-day. The linen merchant 
now meets it as an opponent at every turn, 
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and he is so hedged in by it that the linen ın- 
dustry has been barely able to avoid a serious 
contraction. | 

Among the reasons why cotton is so for- 


 midable a competitor of linen, the following 


may be mentioned. Although the cost of flax 
and of raw cotton do not differ very much, 
cotton has a great advantage over flax in the 
ease and cheapness with which it is manu- 
In the first place, the hard and in- 
elastic nature of the flax fibre makes a much 
more expensive type of machinery necessary 
for its spinning. A cotton mill can be erected 
complete for about 27s. 6d. a spindle, whereas 
a flax-spinning mill would cost from £6 to £8 a 
spindle. Then the great variations produced in 
any one field of flax necessitates elaborate and 
costly hackling and sorting, in which about 50 
per cent. of it becomes tow of comparatively low 
value, raising the cost of dressed flax fully 50 
per cent. above that of raw flax. Cotton, on the 
other hand, is very uniform in quality, and is 
cheaply carded with little loss of material or of 
Its elasticity allows of the employ- 
ment of machinery so largely automatic that 
the number of workers in a cotton mill would 
be about one quarter of those in a flax mill of 
the same number of spindles, while at the 
same time the turn-off of a cotton spindle is 
considerably greater than that of a flax spindle. 
The advantage in favour of cotton does not 
end with its conversion into yarn, for it is more 


-easily woven than linen, and finally it is 


bleached more quickly, with less risk of 
damage, and with less loss of weight. 
Nothing but the inherent beauty and excellence 
of the flax fibre has permitted its survival of 
competition so formidable. The position of 
the linen trade is a trying one, but the ex- 


perience of the past leads to the hope that the 


staple trade of Ulster will continue to survive 
during many future generations. To have 


held the supremacy in the fine linen trade 


against the world is, I trow, another flag saved 
by Ulstermen for the British Empire. 


DISCUSSION. 


The CHAIRMAN (Sir Andrew Wingate), in opening 
the discussion, said it was a peculiar pleasure to him 
to have the honour of presiding over the meeting, 


. because he knew that - Sir William Crawford had cer- 


tain close connections with India, the country where 
he had spent so many years, and where his own affec- 


_ tions were so deeply rooted. The author had dealt 


with the question, not only from its commercial aspect, 
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but on those higher principles which guided so much 
of the trade of this country. He had been particu- 
larly struck by the author’s care for the children, 
and rejoiced to find that in Ulster the boys and girls 
were still being trained to a trade, and'taught to use 
not only their heads but their hands. The ideal 
had also been mentioned of. trying to keep 


the work going all the year round, a feature. 


which distinguished the manufacturers of the 
United States; and he was thankful that such a 
sound-headed province of the British Empire as 
Ulster was determined, in periods of shortness, to 
try to save the workers as much as possible, and 
not turn them adrift. He believed the linen trade 
had thriven in Ireland, partly because of the fact that 
England had not thrust her hand in there too vio- 
lently, having the woollen and the cotton trades to 
look after ; so that Ireland had had somewhat of a 
free hand in that respect, of which she had made 
excellent use. When he was in Belfast he was greatly 
struck with the prosperity of the place, and the well- 
being of its people; and if only similar men to the 
author cculd be produced in other towns in Ireland, 
the country in general would advance, and grow rich 
and prosperous. The author stood in Belfast for all 
that was hard-working, straight, and true, and to the 
young folk there he was aleader and anexample. The 
author began his paper with a Biblical allusion, and in 
further considering the subject he (the chairman) found 
that even in the Bible there was a little jealousy of the 
dinen trade in Ireland, because the Revisers, when 
they found the words ‘fine linen’’ mentioned in 
the Old Testament, had introduced the statement in 
the margin ‘silk and cotton.’ From further 
researches into more modern scientific interpretations 
he found that ‘silk and cotton’’ was not a wise 
translation of the good old word ‘‘ linen.” ‘‘ Linen ”’ 
was a very ancient word indeed, and ‘‘fine linen” 
held the day in Egypt and in India in far back cen- 
turies. He, therefore, thought the hope with which 
the author concluded his paper, was based upon 
sound principles, and that linen was a very old thing 
which was going to last, particularly in the form of 
underwear, to which the author had directed 
attention. 


Mr. W. GILBERT, who stated that he had been 


engaged for a number of years in the distribution ` 


of linen, after referring to the undoubted 
antiquity of the linen trade, contended that 
economic causes were responsible for the loss 
of the linen trade in England and Scotland, 
the advance of engineering having completely 
altered the condition of affairs. In the days of 
Trafalgar, ships used sail-canvas which was made 
in Scotland, but the production of such sail- 
cloth was now infinitesimal, the small portion which 
= was produced being used for yachting purposes. The 
Leeds and Bamsley district also at one time pro- 
duced a very heavy type of linen cloth which the 
public of the present day{did not require. It was 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


77 


indisputable that there were very many uses for linen. 
Linen was particularly suitable for the production of 
fine damasks, which were made, not only in Ireland 
and in Scotland, but throughout France, Germany 
and Austria. „As a common rubber for cleaning 
glass it was particularly useful, as it did not give off 
the fluff or fibre which cotton did. No other material 
would produce an amount of friction equal to that 
which could be obtained from a hard-spun hucka- 
back towel, and linen was particularly suitable for 
lawn handkerchiefs. It was also eminently suitable 
for wear next to the skin, and Gilbert White, the old 
naturalist, strongly advocated its use in the form of 
shirts or shifts, ‘‘in the room of sordid or flthy 
woollen articles,” which, he further stated, produced 
leprosy. Irish flax had a tenacity of strength and 
adaptability for the weaving of such fabrics as were 
woven in Jreland that no other flax possessed, the 
Russian flax being coarse and Courtray too fine. 
Unfortunately, however, for several years past the 
culture of Irish flax had been declining. In the pre- 
paration of flax for the mill one great source of trouble 
was what was known as ‘‘retting,’’ the pollution 
caused by that operation tending to poison the fish 
in the rivers. He thought it would be of interest if 
the author could state whether any of the chemical 
researches whieh had been made in connection with 
bleaching linen had also been applied to the “‘ retting ” 
of flax for the preliminary stage of spinning. If 
an improvement could be made in the operation of 
‘‘retting,’’ Ireland would obtain a permanent hold 
over the flax trade in a way it had not done before. 
He believed that £100 worth of flax produced 
£200 worth of labour; and as Ireland was a poor 
country, and required all the labour it could obtain, 
he hoped those interested in the linen trade would 
make it a point to inquire thoroughly into the subject. 
Speaking as a distributor, he knew that linen, being 
a luxury, had been looked upon as an article that 
would bear rather a larger proportion of profit. than 
cotton-manufactured goods, with the result that the 
prices were somewhat high. He knew that the process 
of manufacturing linen was not very amply rewarded, 
and that only a fair profit was obtained, but he im- 
pressed upon retailers the necessity of placing linen 
before their customers, with only the same ratio of 
profit on it that they put on cotton goods. He 
believed that if linens were put on the market by the 
dealers at a fair and moderate profit they would find 
their sales considerably enhanced, and that would go 
a long way towards the prosperity of Belfast, and,- 
indeed, of Ireland. He understood there was a 
combination of buyers from the large houses, which 
determined the price to be paid to the Irish farmer 
who brought his flax to the market, and he doubted 
whether such a combination was good for the country 
or for the people. What the Irish flax-buyers really 
required was a large production of flax, out of which 
they could make a choice; and if a combination 
determined to pay the Irish farmers only a very poor 
rate for their flax, there was no incentive to. the 
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farmers to plant that crop. He hoped the author, 
therefore, would endeavour to induce farmers to pro- 
duce something better, and that the buyers would pay 
them a fair reward for their product. He wished the 
linen trade all the success it deserved, because those 
engaged in it studied the good of their workers, and 
of the community at large, and he hoped the paper 
would be the means of placing the industry on a 
sound basis for all concerned. 


Mr. R. IRELAND endorsed the previous speaker’s 
remarks with regard to the high prices asked by the 
retailers for linen articles, the result of such a policy 
being that people were afraid of asking for fine linen 
for fear they would be charged a higher price than 
they were in the habit of paying. He thought too 
much profit was put on the very fine classes of linen, 
and that the dealers should be content with a smaller 
profit, in the hope of getting a larger return in the end 
through an increased trade. 


Mr. G. J. GISSING stated that he had been engaged 
in the collar industry for over fifty years. At the 
commencement of that period, linen was much more 
in vogue in that industry than it was at the present 
time, because the people were then prepared to pay a 
higher price for the commodity. If purchasers now- 
a-days would only pay more for their collars, the 
manufacturers would be very pleased to use more 
linen in the production of the article. Unfortunately 
the class of people who managed the laundries told 
very much against both the shirt and collar industry, 
and if an.improved system could be adopted in the 
laundries whereby the linen had a better chance it 
would very considerably improve the demand for 
good linens. 


Mr. E. TUCKER said that, as a distributor of linen 
for the last forty years, he had always done whatever 
he could to help the Irish industry. He, therefore, 
greatly regretted to find that the acreage of flax 
grown in Ireland was decreasing year by year. 
Whether that was due to the fact that the buyers 
would not pay a fair price to the farmers he did not 
know, but he hoped the extended cultivation of flax 
would be encouraged. One reason for the decline 
might be that the farmers did not like the retting, 
which was a very dirty and nasty process, but that 
‘difficulty would be overcome if the manufacturers 
undertook to buy the flax just as it was pulled. The 
high prices charged for damasks could not, in his 
opinion, be blamed on the retailers; it was due to the 
high prices charged by the Belfast manufacturers. 
Personally he thought modern steam laundries were 
the best friends Belfast had, as they undoubtedly 
wore the articles out, but that was due to the low 
price now charged for washing. Thirty years ago, 
large hotels paid four guineas per thousand articles 
for washing, whereas the price had now been reduced 
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to 28s. or 30s. per thousand, and at that price it was 
impossible for the best results to be obtained. 


Mr. W. W, Cook thought the reason collars and 
shirts wore out so quickly at modern laundries, was. 
because they contained such a low class of linen. 
It was unreasonable for people to expect to obtain 
a good wearing linen collar for 64d; if they paid 8d.. 
or gd. for a collar it would last much longer. The 
craze for cheapness which obtained in England did 
not, however, extend to the Continent, where his. 
customers insisted on having an article which was not. 
only sightly but would wear well. 


Mr. W. RETALLICK said that statements had 
appeared in the London Press that new mills were 
to be erected in Belfast, worked under a German 
patent, which it was expected would revolutionise the- 
linen trade. He believed land had already been 
acquired for the purpose, and it would be interesting” 
if the author could state whether those statements 
were correct or not. He regretted to say that the 
linen spinners of Belfast were allowing the Belgian 
and Dutch manufacturers to beat them in the produc- 
tion of yarns. For some years past foreign manu- 
facturers had been gradually finding a market in 
England for a kind of apron cloth, which used to 
be manufactured in Belfast to a very large ex- 
tent, and he was surprised that Belfast manufac- 
turers allowed themselves to be beaten in that way. 
The Belfast spinners did not make the yarns sufficiently 
heavy to produce the material, and he hoped the 
author would call their attention to that point. He 
wished to endorse the statements made by previous 
speakers with regard to the large profits put on linen 
goods by the retailers. They asked double the profit 
on linen that they did on cotton, greatly to the dis- 
advantage of the former. If they would only sell at 
a moderate profit it would be greatly to the benefit of 
the industry at large. 


Mr. S. J. GoTTs thought that if the sale of linen 
was to be increased it was necessary to educate the 
public in the advantages it possessed. The difference 
in the price between cotton and linen articles was too 
great, and if it was possible for the Irish manu- 
facturers to bring the price of linen a little nearer the 
price of cotton there would be a much greater demand 
for it. 


Mr. H. J. MOSEs inquired whether it was not the 
fact that some years ago the flax from which the linen. 
was manufactured in Ireland was not grown in the 
country. 


SIR WILLIAM CRAWFORD, in replying to tbe 
remarks which had been made as to the desirability 
of encouraging the cultivation of flax, said that the 
Department of Agriculture in Ireland had quite 
recently appointed a practical committee to examine 
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It was unfortunately true that flax 
cultivation was diminishing. Whereas 30 or 40 
years ago 100,000, or 200,000, acres were under 
cultivation, the number had now fallen to 
between 50,000 and 60,000 acres, and it was the more 
unfortunate as Irish flax was a very suitable and good 
quality of flax. His son, who had taken a great deal 
of pains in connection with the matter, was a member 
of the committee. From his own fifty years experi- 
ence in the trade he was able to say, in reply to 
Mr. Gilbert, that there had been no combination 
amongst the buyers for the purpose of not pay- 
ing the full price for the flax. The question 
had been carefully examined in Belfast, and a very 
authoritative reply had been given that no such 
combination had ever been known. With regard to 
applying chemistry to retting, experiments had been 
made, and the very best of flax had been produced 
in Ireland by a new system of retting, which, however, 
was not financially successful, but he hoped the sub- 
ject would be taken up further, and carried to a 
practical success. In reply to Mr. Retallick’s ques- 
tion, he understood that a very enterprising gentle- 
man was on the point of building a small, new mill, 
' and he hoped success would attend the venture, 
because everyone desired to ses the cheapest method 
of producing linen introduced. The profit on linens 
certainly did not remain in Belfast. During the 
past thirty years the industry had experienced 
quite as bad times as any other industry in 
the world had gone through, and one of the 
largest houses, with 60,000 spina:zs had not for 20 
consecutive years paid a penny in dividends to its 
shareholders. The question of buying the flax from 
the farmers as soon as it was grown was being 
discussed at the present time; but there was no 
doubt that one of the reasons why the growth of flax 
had diminished was because of the difficulty of finding 
labour to handle it, owing to the people leaving the 
country for the towns. It was the constant study 


into the question. 


of those engaged in the trade to meet all such 


points and endeavour to overcome them. 


On the motion of the CHAIRMAN, a hearty vote of 
thanks was accorded to the author for his interesting 
paper, and the meeting terminated, 


HOME INDUSTRIES. 


The Cost of Shipbuilding.—It is usually assumed 
that, whatever may be the case with the German 
yards, the cost of warship construction in the United 
States is much larger than in this country. If, how- 
ever, data collected by the American Naval Depart- 
ment are to be relied upon, this opinion will have to 
be reconsidered. In its issue of April 23rd, the 
Alərning Post published a communication from its 
Washington correspondent, Mr. Maurice Low, in 
which he quotes from a confidential memorandum 
prepared by the American Navy Department for the 
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use of the Secretary of the Navy, giving the relative- 
cost of shipbuilding in the United States and Great 
Britain, The memorandum is in the form of a table- 
without explanatory comment, and it gives the cost 
of ships exclusive of guns, torpedoes, and ordinary 
outfit. The earliest of the vessels taken for the- 
purposes of that comparison was laid down in 1898-9,- 
and they are all first-class battleships with the excep- 

tion of the AZonmouth, of 9,800 tons. The figures- 
show that prior to 1903, the cost per ton was in favour’ 
of British ships, but since then the advantage has- 
been in favour of American construction. American- 
warships have been built from 13 to 23 per cent.. 
cheaper than British vessels of the same class and 
relative tonnage. What is the explanation, seeing’ 
that wages are higher in the United States than: 
anywhere else in the world ? A prominent American. 
naval official, when invited to give his view, gave the: 
paradoxical answer that the result is due to the higher’ 
cost of labour. While the wages of the American: 
skilled mechanic are much higher than in England,. 
the American shipbuilder has in fact the cheapest: 
labour in the world. ‘“ We pay more, but we get’ 
more, so that measured by output the cost is less- 
than elsewhere. Furthermore, high wages are a 
continued incentive to substitute machine for manual! 
labour. When the labour cost is low a manufacturer 
cannot afford to waste thousands of dollars in æ 
machine to save the wages of a few men, because it 
would not pay him. With us there is a distinct 
saving, and the tendency is to supplant the man by 
the machine.’’ It seems, however, to be admitted 
that American shipbuilders are unable to compete 
with English and German shipbuilders in the con-. 
struction of commercial vessels, and Rear- Admiral 
Francis T. Bowles, United States Navy, retired, who 

is the President of the Fore Slip Shipbuilding Com-- 
pany that has secured the contracts for the Argentine 

battleships recently offered to the world’s compe-- 
tition, says that in commercial vessels the cost of the- 
vessel to the shipbuilder is divided almost evenly be- 

tween labour and materials, whereas on a battleship 

from two-fifths to one-half of the cost, dependent: 
upon the nature of the design and the extent of the 
equipment furnished, is in the armour and armament, 

which the shipbuilder merely puts in place, and which- 
is supplied to him, in the case of the United States 

vessels, by the Government itself, and in the case of 
private contracts by a sub-contractor. In the case of 
the hull and the machinery, which the shipbuilder 

provides, the proportion of labour is smaller and the- 
proportion of materials and auxiliary machinery much. 
greater than in a commercial vessel. The shipbuilders’ 

cost of labour is much greater in the United States- 
than in Great Britain and Germany, being placed 
variously from 40 to 80 per cent greater in America. 

Admiral Bowles also says that whilst there is con- 
siderable competition among the shipbuilders in Great 
Britain to obtain contracts for hull and machinery,,. 
and the prices of hull and machinery are moderate,. 
they are not on such a low basis as they are under 
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“the severe competition existing in the United States. 

Moreover, the manufacture of arms, guns, and gun- 
“mountings in the United Kingdom is confined to a 
few large concerns, and competition among them 
‘is not active, the consequence being that prices for 
arms and armament in the United Kingdom are 
high. According to Admiral Bowles, the average 
‘cost of the battleship during the last few years has 
been 15 per cent. less in the United States than 
in England. It is a remarkable statement, and 
no doubt British shareholders, naval officers, naval 
„constructors, and others on this side of the water will 
have something to say about it. 


Sugar-Beet.—It is announced that a definite start 
:is to be made at Winsford in the growing of sugar- 
beet, and Mr. Balfour’s recent statement upon the 
policy of the next Unionist Government in respect to 
the manufacture of beet sugar in this country may 
- encourage renewed attempts to establish a beet sugar 
‘manufactory here. Figures were recently given in 
these Notes that tend to show that beet sugar 
‘factories might be profitably worked in England, 
and the experiment is well worth making. The 
-experience of Switzerland may be noted in this 
-connection. A few years ago a factory was estab- 
lished at Aarberg, canton of Berne, which received 
‘the support of the central Government. At the 


outset a good deal of money was lost in the venture, 


‘but last year there was considerable improvement. 
During the year 125 tons of beet were converted at 
the factory into 17} tons of sugar, an ‘average yield of 
4 per cent. The average price paid for the beets 
was about £18 4s. per acre. The cost of cultivation 
is put at £6 8s. per acre, leaving a net profit of 
ZI 16s, per acre to the farmers. The sale of the 
- residue of the crop, in the way of fodder for animals, 
-brought up the average to considerably over £12 per 
acre. If anything approaching this result could 
be obtained in England upon an average of seasons, 
‘the import of beet sugar ought soon to be a thing of 
‘the past. Without assuming any such profit, there 


is ground for.the belief that with the help that might 


‘reasonably be expected from a Unionist Government, 
‘tthe manfacture of beet sugar in England would very 
-soon become a large and profitable industry. 


Whisky Production.—A project is being con- 
-sidered in Scotland for the starting of a new dis- 
tillery. It is said that some of the large blending 
houses are dissatisfied with the conditions prevailing, 
-and intend to erect a new grain whisky distillery on 
the east coast of Scotland. This distillery will be of 
large capacity, and is expected to divert a substantial 
portion of the trade from existing companies. It is 
-complained that the grain whisky producing branch 
of the industry is in the hands of a ring. The North 
British Distillery Company of Edinburgh, a very suc- 
-cessful company which last pear paid a dividend of 35 
per cent. iu addition to capitalising £75,co9. of 
-accumulated resources by making the shares fully 
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paid up, was originally formed by a number of leading 
blenders with the object of securing a steady supply 
of grain whisky independent of the Distillers’ Com- 
pany, Limited. This company has, however, lately 
been working in agreement with the Distillers’ Com- 
pany so far as prices are concerned, although in the 
case of the North British Company such an agree- 
ment is a mere matter of account since the whole of 
the shares are held by the blenders who use the bulk 
of its output. The Distillers’ Company has from 
time to time bought up competing concerns, but this 
is a policy that cannot be continued indefinitely. It is 
probable too that to some extent London interests are 
behind the threatened new competition in Scotland, 
The invasion of the London grain spirit industry by 
the Distillers’ Company has not bee welcomed by a 
certain section of the trade. 


High-Grade Cutting Tools —-A process has been 
patented by Mr. E. A. Custer, of Philadelphia, for 
making high-grade cutting tools from common foundry 
iron—reasonably high in silicon and moderately low 
in sulphur and phosphorus—taken direct from the 
foundry cupola. The molten iron is run into a 
chilled mould, and as soon as set—a matter of a few 
moments—is quenched in water. The theory is 
that the chilled mould produces a fine and 
uniform structure, which the quenching fixes. The 
resultant casting is said to make an excellent cutting 
tool. The whole process is very simple and should be 
cheap. If it gives the technical results expected 
there should be some interesting developments in tool- 
making before long. Mr. Custer states that he has 
fully proved his claims by actual practice. Chilled 
cast-iron tools have been used occasionally before but 
Mr. Custer’s process of quenching the chilled casting 
above a red heat is said to give a greyish iron and not 
the usual white chilled iron. 


Railway Management.—The three principal 
Scottish Railway Companies are considering the ex- 
pediency of a new departure in the working of joint 
lines. It is proposed to vest the management of such 
lines in the company more immediately concerned, and 
not jointly as at present. The joint lines more 
particularly referred to are understood to be the 
Glasgow, Barrhead, and Kilmarnock line, the Glas- 
gow and Paisley line, the Dumbarton and Balloch 
Thus the 


marnock joint line would be taken over by the Glasgow 
and South-Western Railway Company, the Dundee 
and Arbroath joint line by the North British Railway 
Company, and the Glasgow and Paisley and the 
Dumbarton and Balloch lines would be worked by 
the Caledonian Railway Company. The joint use of 
the lines would continue as at present, but the staff 
and entire management would be taken over by the 
companies indicated. It may be taken that such an 
arrangement -would facilitate smoother working in 
many ways, and might lead to substantial economies. 
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Insurance against Losses by Jury Service.—The Car 
and General Insurance Corporation, Limited, has for- 
mulated a scheme to provide against loss occasioned 
to individuals by compulsory service as jurymen. In 
return for a premium of one or two shillings, as the 
case may be, but in either case with an additional 
charge of sixpence for the postage stamp, the insured 
becomes entitled to compensation at the rate of 10s. 
-or 20s. per day, in accordance with the premium paid, 
while serving on a jury within the United Kingdom 
-during the twelve months elapsing after the comple- 
tion of thirty days from the date of the proposal. The 
mame, address, and occupation of the proposer are all 
that is required on the proposal form, and the policy 
is subject to few conditions, the principal of these 
‘being that the company shall not be liable for more 
than a single claim in any one year, and that no 
liability attaches on account of service on coroners’ 
juries. The loss often occasioned through jury sum- 
monses seems to make the scheme a feasible one, 
although it is hardly likely that it will attract any 
‘very wide measure of support. 


Colonial Wool.—Although the gross arrivals of | 


wool have been very heavy, the limit of 160,000 
bales of net new arrivals for the third series of 
London auctions of Colonial wool may not have been 
reached. Of late the tendency has been for a larger 
proportion of shipments to go direct from ship to 
consuming centres both in Great Britain and on the 
Continent. The single exception is wool from 
Western Australia, where it is impossible to create 
a local market on account of its distance from other 
selling centres of the Commonwealth. This distance 
prevents the attendance of buyers, so that pastoralists 
in this State are almost compelled to send their 
clips to London for realisation, although individual 
‘squatters have now and again tried the experiment 
of sending their clips to Melbourne for sale. Reports 
from the West Riding point to there being plenty of 
wool about, for not only are warehouses full to over- 
flowing, but railway sidings are said to be blocked with 
waggons laden with the Colonial purchases of top- 
maker. 


OBITUARY. 


HAROLD Brown.—Mr. Harold Brown, of Chester- 
terrace, Regent’s-park, was for 40 years a partner in 
the firm of Messrs, Linklater, solicitors. He was 
known as an authority on company law, and in 1897 
he gave the leading evidence before the Select Com- 
mittee of the House of Lords appointed to consider 
the Bill then under consideration for the revision of 
the Companies’ Act, and largely in consequence of 
his criticisms the Bill was withdrawn, and the present 
Companies’ Act of 1900 was*eventually substituted 


for it. He was also closely associated with various 
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important enterprises for the development of Canada. 
He joined the Society of Arts in 1884, and on several 
occasions he made valuable contributions to the 
discussions. 


James BINGHAM ALLIOTT.—-Mr. James Bingham 
Alliott, who was elected a member of this Society in 
1873, died on the 31st March at Brighton. He was 
born in Nottingham in 1844. On the completion of 
his education he entered the works of his father, Mr. 
Alexander Alliott, one of the founders of the present 
firm of Manlove Alliott and Co., Ltd., engineers, | 
Nottingham. As his father was the inventor of the 
well-known centrifugal machine, used in many in- 
dustries, Mr. James Bingham Alliott naturally took 
2 considerable interest in this class of machine, and 
throughout his life he patented a number of inven- 
tions in connection witb the application of the centri- 
fugal machine to various trades and industries. Mr. 
Alliott was also interested in sugar machinery, and a 
good part of his time was employed in connection 
with this class of apparatus. In the interests of his 
firm he travelled to Egypt, China, the West Indies, 


and to North and South America, and thus obtained 


first-hand knowledge of the conditions of the sugar 
industry of these regions. He also showed consider- 
able inventive ability in many other- directions, and 
his name is associated with a number of improve- 
ments in other branches of the manufactures of the 
firm of which, until about a year ago, he was 
Chairman. 


GENERAL NOTES. 


THz IRON AND STEEL InsTITUTE.—The annual 
meeting of the Iron and Steel Institute will be held 
at the Institution of Civil Engineers, Great George- 
street, Westminster, on Wednesday and Thursday, 
May 4th and sth. The awards of the Andrew 
Carnegie Research Scholarships for tg1o will be 
announced, and a number of papers will be read and 
discussed. The annual dinner will take place at the 
Hotel Cecil, on the 4th May. Further particulars 
may be obtained from the Secretary of the Institute, 
28, Victoria-street, S.W. 


Mr. SAMUEL REA.—The degree of D.Sc. has 
just been conferred by the University of Pennsylvania 
upon Mr. Samuel Rea, Vice-President of the Penn- 
sylvania Railway Company, a life member of the 
Society, in recognition of his engineering skill in 
extending that railway system into and through New 
York City, by two tunnels under the Hudson River 
and four tunnels under the East River. The total 
length of this tunnel extension, now nearly finished, 
and soon to be opened for traffic, is 133 miles. Mr. 
Rea and -his work are well known in this country, 
where he is a member of the Institute of Civil 
Engineers. 
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MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


May 4.—‘ Halley and his Comet.” (Aldred 
Lecture.) By PROFESSOR HERBERT HALL TURNER, 
D.Sc., F.R.S., F.R.A.S. Sır Davip GILL, 
K.C.B., LL.D., F.R.S., P.R.A.S., will preside. 


May 11.—‘‘ The Restoration and Discoveries at 
the Guildhall, London.” By SYDNEY PERKS, 
F.R.I.B.A., F.S.A. Dr. Paitip Norman, F.S.A., 
will preside. (The paper will be fully illustrated with 
lantern slides.) 

May 25.—‘ Persia, and the Regeneration of 
Islam.” By BERNARD TEMPLE. 


INDIAN SECTION. 


Thursday afternoon, at 4.30 o’clock :— 


May 26.—“ The People of Burma.” By Sir 
RICHARD TEMPLE, Bart., C.I.E. 


COLONIAL SECTION.. 


Tuesday afternoon, at 4.30 0’clock :— 

May 3.— ‘Commercial Expansion within the 
Empire.” By P. J. Hannon, late Director of 
Agricultural Co-operation, Cape Colony. SIR 
WESTBY B. PERCEVAL, K.C.M.G., Chairman of 
the Colonial Section, will preside. 


CANTOR LECTURES. 


Monday evening, at 8 o’clock :— 


ALFRED B. SEARLE, Ph.D., M.S.C.I., 
‘Modern Methods of Brick-making.” Four 
Lectures. 


LECTURE IV.—May 2.—Brick burning—Types 
of kilns used and their relative advantages—Me- 
chanical and other appliances used in controlling 
manufacture of bricks—Changes brought about by 
use of machinery—Economic effects in the building 
trade. 

e 


MEETINGS FOR THE ENSUING WEEK. 


May 2.. 
John-street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Dr. A. B. Searle, ‘“ Modern Methods 
of Brickmaking.’’ (Lecture IV.) 

Geographical, Royal Albert Hall, Kensington, W., 
8] p.m. Commander R. E. Peary, "My ee 
dition to the North Pole.” 

Farmers’ Club, Whitehall Rooms, Whitehall-place, 

S.W,, 4 p.m. 


Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, Caxton-hall, Westminster, 
p.m. Mr. R. O. Wynne-Roberts, “ 
Roads.” 


Monpay, 


S.W., 74 
Up-to-Date 
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Chemical Industry (London Section), Burlington— 
-house W., 8 p.m. 1. Dr. J. Gordon Parker, 
‘The Principles of Tanning.” 2. Mr. E. F. 
Read, “The Crystalline Products of the Hydra- 
tion of Portland Cement.” 


Surveyors, 12, Great George-street, S.W., 7 p.m. 
(Junior Meeting.) Mr. Norman Cowell, “ Some 
Notes on ‘Imperial Taxes as affecting Real 
Property.” l 

British Architects, 9, Conduit-street, W., 8 p.m. 
Annual General Meeting. 

East India Association, Caxton-hall, Westminster, 
S.W., 4pm. Mr.T. H. S. Biddulph, “The Un- 
earthing of Hoarded Wealth in India, and, in con- 
nection therewith, the Financing of Feeder Rail- 
ways and Canals.” 


Tugspay, May 3..ROYAL SOCIETY OF ARTS, Jobn- 
street, Adelphi, W.C., 44 p.m. (Colonial Section.) 
Mr. P. J. Hannon, “Commercial Expansion 
within the Empire.”’ i 

Asiatic, 22, Albemarle-street, W., 4 p.m. Anniver- 
sary Meeting. 

Royal Institution, Albemarle-street, W., 3 p.m.. 
Prof. F. W. Mott, ‘‘ The Mechanism of the Human 
Voice?’ (Lecture II.) 

Alpine Club, 23, Savile-row, W., 84 p.m. 

Motor Union (Aviation Section), Caxton-house, 
Westminster, S.W., 8 p.m. Mr. W. G. Aston, 
“ Model Supporting Surfaces and Propellers.’” 


Wepnespay, May 4... ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C.,8 p.m. (Aldred Lec-- 
ture.) Prof. Herbert Hall Turner, “ Halley and 
his Comet.” 

Iron and Steel Institute, Great George-street, S. W., 
10} a.m. Annual Meeting. Reading and Dis- 
cussion of Papers. | 

Royal Archzological Institute, 20, Hanover- 
square, W., 44 p.m. Mr. W. H. St. John Hope,. 
“ Notes on the Holy Blood of Hayles.” 


Tuurspay, May s...Royal, Burlington-house, W., 44 p.m. 

Linnean, Burlington- house, W., 8 p.m. 1. Mr.. 
Hugh Scott, “ Eight Months’ Entomological Col- 
lecting in the Seychelles Islands.’ x. Mr. J. M, 

- Brown, “ The Anatomy of Tipula maxima.” 

Chemical, Burlington-house, Piccadilly, W., 8 p.m. 
r. Mr. H. S. Shelton, ‘The Correlation of Rock: 
and River Water Analyses.” 2. Mr. S. S. 
Pickles, ‘‘ The Composition and Synthesis of 
Caoutchouc.” 3. Mr. H. Rogerson, “The Con- 
stituents of the Flowers of Trifolium Incar- 
natum. 4. Mr. J. E. Purvis, “The Absorption: 
Spectra of Nicotine, Conine and Quinoline as. 
Vapours, Liquids, and in Solution.” 5. Messrs. 
F. G. Pope and H. Howard, ‘*Fluorones.” 6, 
Messrs. M. C. Forster and R. Müller, ‘“ The 
Triazo-group. Part XIII. Triazomethylcarbi- 
mide (Triazomethylisocyanate).”’ 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. W. McClintock, “ Blackfeet Indians in North 
America.” (Lecture II.) 

Tron and Steel Institute, Great George-street, S.W., 
roy a.m. Annual Meeting continued. 


Electrical Engineers (at the House or tHe ROYAL. 
Society or Arrs, John-street, Adelphi, W.C.), 
8p.m. Mr. S. G. Brown, “ A Telephone Relay.” 

Fripay, May 6...Royal Institution, Albemarle-street, W., 
9 p.m. Sir Almroth E. Wright, “ Auto-Inocula- 
tion,” 

SATURDAY, May 7...Royal Institution, Albemarle-street, 
W., 3 pm. Dr. D. H. Scott, “The World of 
Plants before the Appearance of Flowers.” (Lec- 
ture II.) 
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NOTICES. 


NEXT WEEK. 


WEDNESDAY, May 11th, 8 p.m. (Ordi- 
nary Meeting.) SYDNEY PERKS, F.R.I.B.A., 
F.S.A., “The Restoration and Discoveries 
at the Guildhall, London.’’ DR. PHILIP 
NorMAN, F.S.A., will preside. (The paper 
will be fully illustrated with lantern slides.) 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


< 


CANTOR LECTURE. 


On Monday evening, May 2nd, Mr. 
ALFRED E. SEARLE, Ph.D., M.S.C.I., de- 
livered the fourth and last lecture of his 
course on ‘*Modern Methods of `Brick- 
making.” 

On the motion of the CHAIRMAN a vote 
of thanks to the lecturer was unanimously 
passed. 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 


On Tuesday afternoon, May 3rd, Mr. 
P. J. Hannon, late Director of Agricul- 
tural Co-operation, Cape Colony, read a 
paner on ‘‘Commercial Expansion within the 
Empire.’ Sır WestBy B. PERCEVAL, 
K.C.M.G., Chairman of the Colonial Section 
Committee, presided. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. | 

The ‘Directory of the Royal Society of 
Arts ” contains a short sketch of the Society’s 
history, an account of the Trust and Prize 
Funds which it administers, a history of 
the Examinations which it has carried on for 


the past 50 years, a description and illustrations 
of its Medals, lists of the Albert Medallists, and 
of past and present officials, the Charter and 
By-Laws, and other general information. 

The price of the}Directory is 2s.; to members 
1s. 6d. (post free). Copies can be obtained 
from the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


On Thursday afternoon, April 21st; SIR 
STEUART COLVIN BAYLEY, K.C.S.]., C.LE., 
in the chair. 


The CHAIRMAN, in opening the meeting, said that 


unfortunately the writer of the paper was unable to 


be present owing to illness. The paper had been 
written under circumstances of great difficulty, Mr. 
Claude White having been in bed for the greater 
part of six weeks. Mr. Charles Buckland, a friend 
of the writer of the paper, who was acquainted with 
part of the country bordering Bhutan and many of its 
people, had very kindly undertaken,to read the paper 
in the author’s absence. With regard to Mr. Claude 
White’s qualifications for writing the paper, he was 
probably known to most of the members as a 
political officer, first of all in Sikhim, and after- 
wards as assistant to Sir Francis Younghusband 
in the Tibetan Expedition. The author was not 
originally, nor was he by profession, what we call 
a “political ’’; in fact, be had grown into a 
‘‘ political” by accident. He belonged properly to 
the Public Works Department of India, and was by 
profession an engineer. When he (the Chairman) took 
charge of the Government of Bengal, and first had the 
pleasure of the author’s acquaintance, his appointment 
was that of Executive Engineer at Darjeeling. At 
that time the Tibetans, to gain some private ends, 
had invaded Sikhim, and taken up a position about 
twelve miles inside the frontier, and Lord Dufferin 
was busily engaged in trying to persuade the Chinese 
to turn them out. The Chinese took a long time to 
consider the question, and in the meantime the 
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Maharaja of Sikhim was living in Tibet. The people 
of Sikhim were for the most part Lepchas, and not 
Tibetans at all, having a different language, and 
possessing different ideas, and they were in dismay, 
and bewildered with their own leading man, hostile 
to their Thibetanising Raja, and no one to assume 
control. The author was at that time on a depu- 
tation to Sikhim for the purpose of making roads 
and bridges, and thus acquired so much personal in- 
fluence over the leading men in Sikhim that his 
advice, experience, and knowledge of what was 
going on was everything to the Government at the 
time. Ultimately, when the little war was over, 
and the Tibetans had been driven out of the 
country, and a hollow peace had been made 
with Tibet, the Maharaja of -Sikhim was brought 
back to his country, and had to live there, 
the author being put in charge as guide and 
counsellor. Ever since then things had gone on most 
amicably. The author had managed to increase the 
revenues of Sikhim, and largely to increase the culti- 
vation; to establish industries, to make ways and 
communications, and, in fact, to bring the country 
into the flourishing state it was now in. During 
those twenty years the author naturally acquired con- 
siderable influence with, and knowledge of, the leading 
men in the other States round about, such as Nepal 
and Bhutan, and that was very useful when, as 
assistant to Sir Francis Younghusband, he was sent 
on the expedition to Tibet. The author had a good 


deal to do with smoothing the way, both materially. 


and morally, in the early part of that expedition, and 
the knowledge he possessed came in very useful later 
on. Mr. Claude White became intimately acquainted 
with the leading man in Bhutan, and had large deal- 
ings with him during the Tibetan Expedition, the 
result of which was that he was invited to Bhutan. 
To understand what that meant, it was necessary to 
explain that forty-five years had elapsed since this 
country had had any friendly communication of any 
sort with the rulers of Bhutan. In 1865 the last 
Treaty was made with Bhutan, after Ashley Eden’s 
Commission had been sent back, insulted and 
outraged, with the result that a little war ensued, 
and the lower part of the submontane country, gr 
‘¢ Doars,”? was occupied by British troops. Compen- 
sation was paid to Bhutan for their loss of revenue, 
and, except for the purpose of paying that annual 
subsidy, the Government of India had had no com- 
munication whatever, so far as he knew, with the rulers 
of Bhutan. Two minor officials had come every year 
and received the subsidy, and that was all that had 
taken place until the author’s acquaintance with the 
Tongsa Penlop began. That led to the author being 
invited into the country, and becoming the friend and 
counsellor of the Tongsa Penlop, who was now the 
Maharaja of Bhutan. It had also led indirectly to the 
treaty which had been entered into between Bhutan 
and this country, which brought Bhutan distinctly 
within the British sphere of influence, and removed 
any immediate danger of its being absorbed by China. 
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Apart from the record he had given of the author’s 
work, his profession as an engineer had been of great 
use to him. He also possessed a great personality ; 
he was a man of considerable artistic taste and know- 
ledge, and he was also a very fine photographer ; and 
his skill in that direction the audience would have an 
opportunity of judging. 


The paper read was—- 


THE ARTS AND CRAFTS OF TIBET 
AND THE EASTERN HIMALAYAS. 


By J. CLAUDE WHITE, C.LE. 


Recent events in Tibet and the flight of the 
Delai Lama to India, consequent on his disa- 


_greement with China and Chinese officials in 


Lhasa, bring the independent States of Nepal, 
Sikhim, and Bhutan, on our North-East frontier, 
into considerable prominence. China, under 
this new development, advances more closely 
to our frontier and acquires greater facilities 
for intrigue in the three border States. How- 
ever, it is satisfactory to learn that the policy 
which I have persistently advocated in regard 
to Bhutan has now been adopted by the Govern- 
ment of India, and that a new treaty with 
Bhutan has been signed, by which Chinese 
interference is, to a great extent, excluded, 
and-which also gives to the new Maharaja, 


Sir Ugyen-Wang-chuk, an increased revenue 


with which to carry out the many improve- 
ments he has so much at heart. 

These events may possibly make the public 
more anxious to hear something about these 
States, but in a paper of this description [ 
have only time for a very brief account. 

To begin with the ethnology. The countries 
of Nepal, Sikhim, and Bhutan are inhabited by 
a very heterogeneous mass of people, who may 
be divided roughly into 

1. Paharias in the West, 

2. Bhuteas or Lepchas in the middle country, 

3. Bhutanese in the East, - 

4. Other tribes still further to the East in 
Eastern Bhutan. | 

Of those known collectively as Paharias, or 
dwellers in the Hills, the greater number in- 
habit Nepal, and in addition form by far the 
largest portion of the population of these 
regions. They are increasing very rapidly, 
and have overrun Sikhim, while a steady flow 
continues into Bhutan, where they are obtain- 
ing a very sure foothold in all the lower hills. 
In Sikhim they now form three-fourths of the 
population, and, so prolific are they, I am 
afraid that before many generations they will 
completely swamp the indigenous population 
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in Sikhim and Bhutan, and in the meantime 
will make the government of the States ex- 
tremely difficult for their rulers. They do 
not assimilate themselves in any way to the 
country of their adoption, but carry with them 
their own manners, customs, and religion- 
The difficulty is augmented by the fact that 
no Bhutea or Bhutanese cares to inhabit or 
even to enter the lower hills during the rainy 
season, and, therefore, the settlers are left 
practically to their own devices for over half 
the year, and, consequently, are quite out of 
touch with their rulers. 

Nepal has already so often been fully de- 
scribed that I will pass at once to Sikhim, where 
the Nepalese and Paharia tribes and castes, 
of which I give a fairly full, though not com- 
plete, list in Appendix I., are very fully repre- 
sented. Byreligion the Paharias are Hindoos 
either by birth, adoption, or conversion, al- 
though there are still a few Nepalese Paharia 
tribes who are still Buddhists, not having 


entirely gone over to Hindooism, such as the | 


Newars, Sherpas, Murmis, and a few others. 
Their language is chiefly Parbatia, a dialect 
of Hindu. 

I will now show you some slides of 
Paharias:—1. Nepalese captain and his wife. 
2. Paharia women. 3. Paharia women and 
men. 4. Paharia children. 5. Paharia girl, 
with a child in basket. 6. Paharia men. 7. 
Wood carvers. 8. Silversmiths. 9. Weavers. 

The Bhuteas living in Sikhim are of Tibetan 
origin, and are divided into 44 clans and sub- 
clans, of which a list is given in Appendix II. 
They entered Sikhim, the greater number from 
Tibet and the remainder from the adjacent 
valleys of Hah and Chumbi. Their religion 
is Buddhism, and they taik a Tibetan dialect. 

Eight families of a clan called Bab-tsen- 
gyat, set out from Kham, reached Lhasa, 
and then gradually went on to Sakya. One 
of the most prominent amongst them came to 
be called Gyet-bum-sar (a hero equalling a lac 
of persons) on his being able to raise up the four 
famous pillars of the celebrated Sakya Monas- 
tery, a feat which had defied the combined 
efforts of the entire congregation, which won 
him the above name. The great Sakya Pen- 
chen-Rim-po-che (the hierarch of Sakya 
Monastery) gave him a prophetic injunction 
to proceed Southwards, and that he would be- 
come the ruler of a country. In obedience 
to these injunctions he proceeded Southwards 
and founded the Pashi Monastery, and at 
Phari he built another monastery, called 
Sam - duk Lha - khang, which still exists. 
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Gradually he came and settled down at 
Tromo (Chumbi Valley), whence he paid a 
visit in Sikhim to one Thek-kong Salang, who 
was then said to be an incarnation of the 
Guru-Rimpo-che (Padma Sambhawa) and 
accredited with having lived 300 years. 
Thek-kong Salang conferred, at his request, 
the boon of three sons, at a place called 
Tacktsen, a cave a little below Pheongong 
La, and hence the three sons came 
to be called Tack-tsen-dar brothers. They 
were bred up in Chumbi, and when they 
had attained the full age, their father asked 
them one by one what life each would like to 
live. The eldest is said to have preferred a 
roving nomadic sort of life, and he was called 
Kyao-rab. He became the ancestor of Yul- 
thon-pa clan, who thenceforth emigrated from 
place to place. The next said he would 
become an agriculturist, and he was called 
Langmorab. He became the ancestor of the 
Ling-ze-pa clan. The third or youngest 
said he would accumulate grains and corn, 
and get people to work for him. So 
tle father predicted that he would be a 
chief amongst men, and called him Mi-pon- 
rab. Subsequently Mi-pon-rab married a lady 
of a high rank from the Sakya hierarch’s 
family, who, after her marriage, went back to 
Sakya-jong to pay a visit to her parents whilst 
pregnant, and was delivered of a son at Sakya- 
jong. This son was called Shang-po-dar (from 
Shangpo, a maternal uncle), because he was 
born while the mother was at her parents’ 
home (the term Shang-po-dar means prolific 
maternal uncle). The second son, being born 
while a puja was being held on the roth of the 
moon, was called Tse-Chu-dar. The third 
son, being born on Sunday, was called Nima 
Gyalpo. The fourth, or the youngest son, was 
born whilst a consecration service was being 
held ona completed image of Guro-Rimpo-che 
(Padma Sambhawa), and he was called Guru 
Tashi, This latter was the family from which 
the present Royal family of Sikhim is de- 
scended. The descendant tribes from these 
four brothers were called Tong-du-ru-zi (the 
four divisions of the 100,000 equalling heroes). 

I now show you slides of Bhuteas:—1. Bhutea 
girls and boy. 2. Bhutea woman. 3. Crowd of 
women, showing head-dresses. 

The Lepchas are the original inhabit- 
ants of Sikhim and the adjoining valleys 
in Nepal and Bhutan. (See Appendix 
III.) Their origin is uncertain, but it is 
improbable that they entered Sikhim from 
across the Himalayas, and more probable that 
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they migrated from the East along the foot 
hills till they found suitable localities, and 
then settled down. They are a race which 
possesses a language of its own and many 
distinctive characteristics. They are of a mild 
and gentle temperament, fond of solitude, and 
are excellent entomologists and naturalists, 
having names of their own for all animals, 
birds, insects, and plants, the number of which 
exceeds that in any other similar area in the 
world. They are not good cultivators, and 
are improvident, but withal a very charming 
and interesting people. They profess Budd- 
hism, but also worship the spirits of the moun- 
tains and forests. 

I give you slides of a few of these people :— 
1. The Maharani of Sikhim. 2. Lepcha Lamas 
in dancing dress. 3. Lepcha man. 4. Pro- 
cession of Lepcha dii Tumlong. 5. 
Lepcha cultivators. 

The Bhutanese are of the same parent stock 
as the Bhuteas, but, under somewhat different 
conditions, have developëd into a much sturdier 


race, with a better physique and greater in- 


dependence of character. The Bhuteas are 
the Tibetans who have migrated into Sikhim : 
the Bhutanese are the Tibetans who have 
entered Bhutan. Their religion is Buddhism, 
and their language an offshoot of Tibetan. 
They came originally from the monasteries of 
Sakya and Ralong, in Tibet. 

I show some interesting slides of these 
people :— 

1. His Highness Sir Ugyen Wang-chuk, Maharaja 
of Bhutan. 2. Lamas. 3. Women in ancient 
costume. 4. Women in modern costume. 5. Bhutan 
orderlies. 6. Sir Ugyen and councillors. 7. Lamas 
and novices. 8. Men dancing. 9. Lama band. 


The tribes in the East of Bhutan have their 
origin in the hills still further to the East, 
and in the plains of India. They differ in 
physique, language, and general appearance 
from the other inhabitants of India. Their 
language is one peculiar to themselves and 
differs in each valley, so much so thatit is diffi- 
cult for a man from one village to understand 
those in the next. 

The Tibetans, although of the same original 
stock as the Bhuteas and the Bhutanese, 
are very much smaller in stature, and are 
much dirtier on the whole, and, owing to the 
depressing effect of the very corrupt Lamaism 
by which they are governed, of a very much 
more cringing disposition. 

Slides of Tibetans :— 

1. Doctor. 
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2. Avatar of the Lhalung Monastery and his 
teachers. 

3. Tibetans. 

4. Nuns of the Tutsung Nunnery near Kham- 
ba Jong. 

5. Tibetan woman. 

In this paper I need give no account of the 
Government of Sikhim, which is to be found in 
the Szkhzm Gazette of 1894. Sikhim is super- 
vised by the Government of India, and in my 
limited space of time I can give only a very’ 
brief outline of the administration of Bhutan. 

The Government of Bhutan has remained 
almost unchanged since the days when the 
Tibetan Lamas from Sakya and Ralong first 
migrated to the South, and the laws still in 
force are those which were formulated by 
Dugom Dorji. in the sixteenth century. For 
an account of them I must refer you to my 
book, ‘‘Sikhim and Bhutan ’”’ (Arnold), where 
they are given in full, as it would take too long 
to recount here. It will suffice to say that the 


‘Government of Bhutan until quite lately has 


always been a dual one, with a spiritual as well 
The spiritual ruler is the 
incarnation of the Shabdung Rimpoche in 
the person of the Dharma Raja, and the 
temporal ruler is the Deb Raja, not neces- 
sarily a Lama. The former attended to 
all matters spiritual and the latter to those 
temporal. This arrangement existed as late 
as 1907, when the people of Bhutan, finding 
that owing to the opening up of intercourse 
with other countries the old-fashioned system 
was attended with great inconvenience, 
decided to elect their Tongsa Penlop, 
Sir Ugyen Wang - chuk, to be their new 
Maharaja. The Deb Raja, who was also 
acting as Dharma Raja, owing to the latter 
being in abeyance, z.e., his spirit not having 
re-appeared on earth, resigned his position 
as Deb, and retired into a monastery to live a 
life of contemplation, while the new Maha- 
raja proceeded to rule the country with the 
assistance of a council of headmen. ‘The 
Council consist of six members, of equal 
status, always available for purposes of con- 
sultation, wherever the Maharaja’s head- 
quarters may be. The country is divided 
into four large districts, each administered 
by an official called a Penlop, who has some 
Jongpens and other subordinates for executive 
duties. The intercourse with the outer world 
has also made [apparent to the whole world 
the fact that many of the old laws and 
customs are unsuited to present conditions. 
For example, the village boundaries, which 


May 6, 1910. 


were laid down, and the amount of rent 
which was fixed, over 300 years ago, are 
still in existence, and are found to be out 
of date. The population of a village may 
have diminished largely, through disease or 
emigration, with the result that the smaller 
number of houses are called upon to pay the 
full rent, although, with their diminished 
numbers, the inhabitants cannot utilise the 
ground, and wzce versá when, in a village 
which has largely increased, the ground is in- 
sufficient for its support. On the other hand, 
many of the laws and injunctions laid down by 
the founder of Bhutan are excellent in every 
way. 

This dual control, with the balance of power 
in the hands of the spiritual head, has led to 
much abuse, with the result that Bhutan isa 
priest-ridden country. Everything was done for 
the monasteries and Lamas; to the former were 
given large grants of land, while the Lamas 
were fed and clothed at the expense of the 
State, with the result that the country cannot 
now support the enormous incubus, and steps 
will have to be taken to regulate and reduce 
the number of Lamas in each monastery. The 
lay population have commenced to see that they 
would be better offin other countries, where they 
have not to give everything they possess to the 
Lamas. Consequently the lay population, in 
contradistinction to the ecclesiastical popula- 
tion, are rapidly diminishing, and houses are to 
be found empty in every direction ; fields which 
were formerly cultivated are lying fallow, and 
irrigation works, with which Bhutan abounds, 
are falling into ruin. 


ARTS AND CRAFTS. 


Throughout these hills the people are artistic, 
and show most excellent taste in almost every 
form of art and manufacture. The design of 
their buildings is distinctly good. In Nepal, 
they are built very much after the Chinese 
style, with pagoda-like roofs, and are profusely 
ornamented with excellent wood-carving, in 
very bold designs, which give much richness to 
the architecture. 

Nepal building slides :— 

1. Door in Patan. 2. Street, Batgaon. 3. Street, 
Batgaon. 4. Market place, Khatmandu. 5. Shrines, 
Swyambunath. 

In Bhutan, again, the buildings show 
Chinese influence, but are ofa bolder design 
which has come from China through Tibet. 
The sloping walls are very characteristic, as 
is also the deep projections of the roofs, the 
outcome of the very wet climate. But the 
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lines are in all cases excellent, the masonry 
is well built, and the sites chosen are unex- 
ceptionable, both from the point of view of 
defence in the forts and for habitation in the 
private dwellings. Buildings in Tibet differ 
only from those in Bhutan on account of the 
scarcity of timber and the difference of climate. 
which, with its scanty rainfall, makes flat roofs 
possible. 


BHUTAN BUILDINGS. 


Forts. 
1. Duggye Jong. 9. Poonakhaa Jong. 
_ 2, Ditto. 10. Ditto. 
3. Ditto. 11. Angduphodong Jong 
4. Paro. Jong 12. Tongsa Jong. 
5. Ditto. -© 13. Ditto. 
6. Tassicho Jong. I4. Ditto. 
7, Ditto. 1s. Ditto. 
8. Ditto. 
Domestic. 
1. Courtyard, Tongsa’s 4. Village. 
house. 5. Paro Penlop’s house. 
2. Village. 6. Tongsa’s sister’s 
3. Ditto. house. 
Monastertes. 
1. Guru Lhakhang 4. Gorina. 
2. Parotaktsang. 5. Chutens. 
3. Ditto. 
Bridges. 


I. Bridge at Angduphodong. . 

2. Same bridge as sketched by Turner 130 year 
ago. 

3. Bridge above Duggye. 


Probably the most artistic metal work to be 
found in Nepal, is in the silver, brass, and 
copper beaten work and in the brass castings. 
Many examples of these are excellent, such 
as lamps, singhis or lions, pen-holders, and 
many other things. The Nepalese also excel 
in iron work such as kookris and sacrificial 
knives. Their wood-carving is also very fine, 
and I have seen some superb pieces of carved 
work in doors and windows as well as in the 
supports of eaves, &c. 


SLIDES OF BUILDINGS IN TIBET. 


Forts and Afonasteries. 


t. Potala Lhasa. 7. Gyantze Jong. 

2 ditto. 8. Khama Jong. 

3. ditto. 9. Lhalung Monastery 

4 ditto. 10. ditto. 

5 ditto. golden 11, The Orecle’s room» 
roofs. Nechung. 


6, Tuwa Jong. 
Domestic. 
I. Lalu house, Lhasa. 2. Street, Lhasa. 
3. Street, Lhasa. 
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In Sikhim also some very good silver work 
is done, now chiefly by Paharia workmen, 
although there are some few Bhutanese who 
are very skilful. The Lepchas and Bhu- 
tanese are good carvers in wood, and all the 
‘interior decorations of the temples are first 
carved in wood and subsequently painted. 
They also weave good cotton cloths, known 
locally as Lepcha chudders, made in strips in 
white and colours, and latterly some excellent 
carpets have been made at Gangtok by the 
Maharani. I started the industry some 
little time ago, and since my departure it has 
been carried on by Her Highness, with excel- 
lent results. She has had the weaving sheds 
erected close to the Palace, where she employs 
a number of village girls, and is very glad to 
receive orders for carpets. I shall be very 
pleased to give any information on the 
subject. 

Bhutan also turns out much excellent work in 
silver and gold, and a pan box and teapot I 
have are beautiful specimens of what they 
can do. Their castings are also very 
good, and the ornamentation of daggers 
and swords could not easily be surpassed. 
They are also good wood-carvers, and a 
speciality in Bhutan are the appliqué and 
embroidered silk banners, which show great 
ingenuity of design, and are veritable works of 
art. They are also adepts in weaving cloths 
in wool and silk. 

I attribute the excellence of the work obtain- 
able in those countries partly to the tempera- 
ment of the people, but even more to the 
old feudal system still in force, which enables 
a workman to put the very best he has into his 
task and relieves him from the necessity of 
working for gain. 

In Tibet the workmanship varies consider- 
ably, but some of the copper, silver, and brass 
work is excellent. Their carving is also good, 
and they turn out some good iron work in 
swords and daggers, as well as in water bottles. 

The arts in all these countries show very 
markedly the influence of China. The designs 
are many of them purely Chinese and the 
Chinese dragon appears in almost everything. 
The Buddhas also are generally excellently 
designed and carried out, whether cast or 
beaten out by hand. 

My time, however, will not permit me to 
enter further into the subject here, but I hope 
I have said sufficient and shown enough 
pictures of these countries to enlist your 
sympathy in them, their people, and their 
arts. 
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APPENDIX I. 


ORDER OF SOCIAL PRECEDENCE IN RESPECT OF 
NEPALESE TRIBES AND CASTES. 
High Castes and Tribes. 


3. Thakuri. 
4. Khas or Chetr1. 


1. Brahman or Bahun, 
2. Sannyasi. 


Intermediate Castes and Tribes. 


5. Gurung. 12. Murmi. 
6. Mangar. 13. Sherpa. 
7. Sunwar. 14. Tharu. 
8. Kbambu alras 15. Thami. 
Jimdar. 16. Hayu. 
9. Limbu. 17. Khawas. 
10. Yakha. 18. Charti. 
11. Manjbi. 19. Kamara. 
Low Castes. 
20. Kami. 23. Badhi. 
21. Sarki. 24. Gain. 


22, Damai. 


Remarks. 


1, Brahmans eat rice cooked only by members of 
their own caste. They drink water from the hands 
of members of castes Nos. 2 to 19. 

2. Sannyasis eat rice cooked by Brahmans, Tha- 
kuris, and Khas only. They drink water from the 
hands of members of all castes up to No. 19. 

3. Thakuris eat rice cooked by Brahmans only. 
They drink water from the hands of members of all 
casts up to No. 19. 

4. Khas or Chetri eat rice cooked by Brabmans 
or Thakuris only. They drink water from the hands 
of members of all castes up to No. 19. 

5. Nos. 5 tog eat rice only but not dal. Drink 
water from the hands of members of all castes up to 
No. 19. 

6. Nos. 20 and 21 eat rice cooked by and drink water 
from the hands of members of the Kami and Sarki 
castes only. 

7. Nos. 20to 24. These five castes do not have Brah- 
mans as priests. Their priests are members of their 
own castes. 

N.£L.—(1) Castes Nos. 20 to 24 have no dealings 
of any kind with castes Nos. 1 to 20. They have to 
leave the road on the approach of a member of castes 
Nos. 1 to 19, and call out to give warning of their 
approach. They may not enter the courtyards of 
temples. 

(2) The Bantor, Danuar, and Drai tribes belong to 
the plains, and no one knows how to classify them in 
respect of social precedence. 


List OF NEWAR CASTES IN ORDER OF SOCIAL 
PRECEDENCE. 
A.—High Castes, Nos. 1 to 7. 
- Devabhaju (Brahman and spiritual teacher). 
. Suryabansi Mull (royal family of Newars). 
. Srestha (ministers and other cfficials). 
- Karmacharya (officiating priest). 
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5. Joshi (astrologer). 

6. Japu (cultivator), 
and Dokakawmi). 

7- Tiniacha (officiating priest at death ceremonies), 


(Newar synonyms are Bali 


L.—Intermediate Castes Nos. 8 to 28. 

8. Awa (mason). 

9. K.awmi (carpenter and sweetmeat maker). Si- 
Kawmi is the Newar name of the occupation of car- 
penters, z.e., workers in wood, while Loha-Kawmi is 
that of the workers in iron. Neither of these are the 
names of the castes, which is Kawmi. Chunara is 
the Gurkhali name of a carpenter. 

10. Cheata (burner of bodies of high caste people). 

11. Chhipi (dyer of cloth). 

12. Pung (maker of intoxicating liquor). 
members of this caste are Buddhists. 

13. Kumhar (potter), Kumbhal is the Gurkhali 
name. l 

14. Chalan (musicians who perform when dead 
bodies are taken to be buried). 

15. Khusal (small-pox inoculator). 
synonym is Sawa. 

16. Duita (collector and seller of wood and fuel). 

17. Gatha (gardener). 

18. Gubhaju (Buddhist priest). 

19. Baray (goldsmith and ornament maker). The 
members of this caste are Buddhists. Bara is the 
Gurkhali name for this caste. 

20. Tama (metal utensil maker). 
synonym is Dhusi. 

21. Udas (traders). The members of this caste are 
Buddhists. A Newar synonym is Urai. 

22. Cbhipa (dyer of wool, thread, &c.). The mem- 
bers of this caste are Buddhists. 

23. Kau (blacksmith). 

24. Nau (barber). 

25. Bhat (religious caste, receivers of gifts at 
funerals). 

26. Tati (weavers of cloths for dead bodies). 

27. Katha (cut the cord at birth). The members 
of this caste are Buddhists. A Newar synonym is 
Manandhor. The Gurkhali name for the caste is 
Salmi. 


The 


A Newar 


A Newar 


C.—Low Castes Nos. 29 to 35. 


29. Pasi (washerman). A Newar synonym is 
Sangat. . 

30. Nya (butcher). The Gurkbali name for this 
caste is Kasai. 

31. Jugi (tailor and musician}. Kusulliah and 
Suchikar are Gurkhali names for tbis caste. 

32. Dauta (musicians). Newar synonyms are Dung, 
Duni, and Dong. 

33. Po (sweeper and burner of dead bodies, not 
night soil remover, also executioner and worker in 
bamboo). Pore and Porya are the Gurkhali names 
for this caste. 

34. Chama Khala (Mehter, z.¢., remover of night- 
soil), A Newar synonym is Chama Khalak. 

35. Kulu (drum maker and currier). 
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SUB-CASTES OF NEWAR CASTEs. 


Name and Number of Caste as per List. 
2. Suryabansi Mull. 
3. Srestha. 


Names of Sub-castes. 


. Thakungjoojoo. 

- Maike. 

- Bhanil. 

- Achar, alias Acharya. 
- Palu Banja. 

» Biju Kuche. 

. Thaku Khule. 


Om FO N Se mw 


Newark TERMS. 
(a) Phungin means a beggar. A member of any 
caste may be a Phungin. 
(č) Bhanr is the Newar term for a prostitute of any 
caste. 


APPENDIX II. 


In Sikhim there are 14 clans of Bhuteas, of 
whom the oldest were called Beb-tsan-gyat 
(eight clans of Bebs). These are :— | 

I. Gon-sag-pa (Rai Lama Ugyen-Gyatcho Baha- 
dur, of Yangang, is a descendant of this stock), 

2. Nam-tsang-khor-pa. 

3. Pon-po (Yangthang Kazi isa descendant of this 
stock). 

4. Tak-chung-tar-pa (Tun-yik We-sel Dorji, the 
present Tibetan Head Clerk of the Maharaja’s Court). 

5. Kar-tshog-pa. 

6. Trong-tod-pa (the present Dorji Lopon (Abbot) 
of Pemionchi Monastery is a descendant of this stock). 

8. Do-khang-pa. 


Some of these families came and settled 
down in Ha and Paro in Bhutan. Hence their 
family names have been derived from the 
names of the different localities where they 
settled. Of these the Ponpos (3) are again 
sub-divided into five, viz. :— 

(a) Nag-dig. 

(b) Lha-sung. 

(c) Yo-chhag-pa. 

(2) Na-pon. 

(e) Pon-chung-pa. 

The next are called Tak-tsen-tar, ef whom 
there were three brothers, viz., Yul-thon-pa, 
Ling-zer-pa, and the third brother is the four 
branches of the Tong-du, called Tong-du-ru-zi. 
A brief history of their origin is set forth 
herein. 

They are the :— 

1. Kyao-rab or Yul-thon-pa. 

2. Langmorab or Ling-ze-pa. 

3. Mi-pon-rab. 

The following are the four sons of Mi-pon- 
rab :— 
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(a) Shang-po-dar or Shang-dar-pa (the late old 
Linqua Lama, abbot of Pemiongchi Monastery, and 
one of the members of the Sikhim Council, and 
Rai Sahib Lobzang, Chhoden of Lingmo, are 
descendants of this stock). 

(b) Tse-chu-dar (the old Khetsoperi Lama) and 
Sakyong are descendants of this stock. 

(c) Nima-gye-po (this family is now extinct in 
Sikhim). 

(d) Guru Tashi or Shal-ngo Guru Tashi (Pacha 
kazi is a descendant of this stock). 


These four families formed the Tong-du-ru-zi, 
or the four divisions of the 100,000 equalling 
heroes. 

Guru Tashi’s eldest son is called Shal-ngo 
Aphag. Aphag’s son was Guru Tenzing and 
Guru Tenzing’s son was Phutso Namgyal, who 
was elected and crowned as the first Maharaja of 
Sikhim by a Council of three great Lamas, the 
chief of whom was Gyal-wa Lha-tsun chenpo, 
the great pioneer Saint of the Dzog-chhen-pa 
sects in Sikhim. 

The first Maharaja in Sikhim was Phuntso 
Namgyal, and the first Prime Minister was 
Chhag-zod Ringzing Namgyal, a Shang-po- 
dar by caste. His son, Tschering Tenduk, 
was the first Minister under him. They had 
their summer residence at Shangla, near 
Pemionchi Monastery. It used to be called 
Tag-chung Jong, and its ruins are to be seen 
to this day. The winter residence was at 
Congpong, called Tom-chung Jong, also in 
ruins, and is visible even now. This family 
continued to be famous for its immense wealth. 
One Si-shing Chug-po, a member of the family 
who had once gone to Bhutan, was said to 
be rich enough to feed the entire population 
of Bhutan for a day. The Maling, Chug-po 
Pagen, of Sikhim, a descendant of the above 
family, was said to have been rich enough to 
teed all Sikhim for a day. 

Besides the above there are other families of 
Tibetan origin. These came into Sikhim at 
various times since the Raj was established, 
and are diviced into groups (named after their 
place of origin) :— 


I, Pu-tso-pa (some descendants of these families are 
in Chongpong, below Pemionchi). 

2. Lag-ding-pa (Richenpong Lama and Ralong 
Lama are descendants of this stock). 

3. God-rong-pa. 

4. Tod-pa (Upper Chumbi valley people). 

5. Shar-pa (Kalon Dawat is a descendant of this 
stock). 

6. Gyeng-pa (Phuntso-ngo-Jup of Gangtok is a 
descendant of this stock). 
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Of these the (4) Tod-pa or Tromo Tod-pa, 
so called from their having first settled in the 
Upper Chumbi valley, are again sub-divided 
into— 

(a.) Tod-lha-god-pa. 

(b.) Tod-jam-yang-pa. 

(c.) Tod-chhu-kha-pa. 


There are again Chnumbi-pas. ‘These are 
also immigrants from Kham. They first came 
down to Hah in Bhutan, and gradually settled 
down in Chumbi and Lachen Lachung valleys. 
They are :— 

I. Lha-ma-dar. 

2. Do-sheot-pa. 

. Geo-nyen-putso, 
. Agon. 

. Athub putso. 

. Rbhim-bar-ma. 


oN A GW 


There are other Sikhim Bhutea families of 
the following names :— 


. Assam-pa. 

. Mang-be-pa. 

. Shag-tsang-pa. 

. Na-mang-pa. 

. Do-rob-pa. 
Ka-gye. 
La-hog-pa. 

. Mang-tshang-pa. 
. Gang’gyap-pa. 
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APPENDIX III. 


The following are the names of the Lepcha 
families in Sikhim :— 

1. Bar-phong-pu-tso-pa. (The name of this 
family is derived from a small place called Bar-phak 
near Rinchenpong.) 

2. Aden putso. 

3. Luk-sum-mo. 

3. Sung-gut-mo. (Phodang Lama and Khangsa 
Dewan are the descendants of this stock.) 


4. Sing-diang-mo. residents of Ligni in Samdong. 

5. Tar-shet-mo. 5 Ghar Jong. 

6. Nim-deon-putso 5 Upper Ranveet. 

7. Atang-tondub mo 7 Lingmo. 

8. Ada-mo 4 Samdong. 

9. Te-li-mo re 5 

10. Seriok mo 5 5 

11. Ri-ghi-mo a “a 

12. Bri-sha-khi-mo Je Mamring. 

13. Lig-vo-mo j Lingmo. 

14. Sam-bha-mo ji Namthang, 
Chidam. 

15. Tir-ji-mo 3 Samdong. 


16. Thi-mik-mo 
17. Yong-mi-mo 
18. Karthak-mo 
19. Tor-zok-mo 


3 Ghar Jong. 

ag Singtam. | 

mo Wak. Choba-agye 
and others. 
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20. Kan-zam-mo 5 Rinchenpong. 

21. Sambha-ton-den-mo ,, Neb, Samdong and 
Lingmo. 

22. Tam-yok-mo cm Namohi and Ling- 
mo. 

23. Bri-ayeong-mo j3 Simick. 

24. Sing-dec-mo is Ghar Jong and 
Samdong. 

25. Saman-mo 6 Samdong. 

26. Sig-non-mo sy ig 

27. A-sheo-mo P Gangtok. 

28. Sam. dar- mo i P 

29. Tar-gok-mo S Rinchenpong. 

30. Tuk-nyil-mo fi Cheungthang. 

31. Sing-yang-mo 3 Nepal. 

32. Mulu-mo 3 Daramdhin, Raling 
in Rechuk’s land. 

33. De-vong-mo ‘is Ghar Jong. 

34. Nim-bang-m9 3 Daramdhin. 

DISCUSSION. 


Sir FRANCIS YOUNGHUSBAND, K.C.I.E., in 
op ning the discussion, desired in the first place 
to add a few words to those spoken by the Chair- 
man in praise of the author. Tbe author had 
been for many years serving on the frontier of 
India, and at the time that he (Sir Francis) was 
put in charge of the Tibet Mission he had the 
great good fortune to have Mr. Claude White 
with him as a colleague. It was impossible for a 
Commissioner to have had anybody more thoroughly 
adapted for the work than the author, because he had 
at that time served for fourteen years in Sikhim, and 
was thus thoroughly acquainted with all the local 
people, and most sincerely respected, admired, and 
loved by them. He thought the achievement of 
which the author would be most proud as the result 
of his life’s work was the bringing of Bhutan within 
the British sphere of influence. He had often dis- 
cussed that matter with the author, when they were 
put in charge of the Commission, and a glance at the 
map of the country proved how very important it was 
that the Bhutanese should be thoroughly friendly to 
the British, and support them in their advance to 
Lhasa. Bhutan was at that time, as the Chairman 
had remarked, practically isolated. The British had 
very little influence there : the last Commissioner who 
had been sent into the country was most disrespect- 
fully treated, the natives opening his mouth, spitting 
down it, and then sending him out of the country. 
That was the last direct dealing this country had with 
the Bhutanese. The Government of India authorised 
the Commission to enter into communication with the 
Bhutanese, and as the result of those communications 
the Tongsa Penlop came into the British camp. 
He himself was not present when the Tongsa 
Penlop appeared, but when he subsequently saw him 
he realised that the author must have thoroughly 
established a friendly footing with him, because the 
Tongsa Penlop was wearing Mr. White’s hat! That 
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seemed a very small matter, but personally he realised 
its political significance ; in the first place, because a 
hat amongst those people was looked upon as a sign 
of authority and nationality. The native hat was a 
most distinctive feature of his dress; the Tongsa 
Penlop’s hat was a remarkably magnificent one, and 
as he had given it up for the author’s wideawake hat 
he felt some significance must be attached to the pro- 
ceeding. He at once entered into conversation with 
the Tongsa Penlop. At that time he (Sir Francis) 
had just come down from Gyangtse, where the troops 
had been attacked about six weeks previously, and 
severe fighting had ensued. The Tongsa Penlop 
immediately took a fatherly interest in him, and gave 
him some advice, saying that if he would take the 
advice of an older man, he should avoid going in for 
such fighting in the future, or, if he let anybody else do 
the fighting, he should keep a good day’s march behind 
him! He told the Tongsa Penlop that that was not 
quite the British style of fighting, and that what he 
was anxious for was that the Tongsa Penlop should 
assist the British in coming into communication and 
relationship with the Tibetans. There was not very 
much to be settled with the Tibetans, but the 
dificulty was that it was impossible to com- 
municate with them at all. The Tibetans would 
not receive the British letters or the British agents. 
He told the Tongsa Penlop exactly what the 
British wanted, and he replied that it was a very 
small matter, that he could get it settled in no 
time, and that he would go to the Tibetans and 
arrange things. That seemed a very pleasant and 
easy way of getting the Tibetan Mission settled, and 
he was, personally, only too thankful to adopt the 
suggestion. But he warned the Tongsa Penlop that 
he thought he would find it was not so easy a matter 
as he anticipated. The Tongsa Penlop accordingly 
went and saw the Tibetans, stayed with them three 
hours, and on his return said that they were the most 
pig-headed and long-headed set of men he had ever 
come across, but that he would have another try on 
the following day. Accordingly he paid them a 
second visit, which, however, was equally unsuc- 
cessful. By that time the Tongsa Penlop was so 
interested and excited in the whole cperation that 
he said he would accompany the British troops to 
Lhasa. He did so, and was exceedingly useful the 
whole way up, and at Lhasa itself. All the way 
through the negotiations he was the British go- 
between. He made suggestions for tiding over little 
difficulties, and he (Sir Francis) could say with con- 
fidence that but for the Tongsa Penlop the British 
would not have obtained such a satisfactory settle- 
ment at Lhasa. At the conclusion of the Mission 
the Government of India gave the Tongsa Penlop the 
K.C.I.E., and, fortunately, they were able to send the 
author, who had been a persona grata with him, into 
Bhutan personally to invest him, on behalf of the 
Sovereign, with the Knight Commandership. It 
seemed, perhaps, a small matter, but it was really 
one of very considerable delicacy, and it was due to 
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the author’s great personal influence with, and life- 
long experience of the people, and his diplomatic 
ability, that he was able to bring the mission to a 
successful conclusion. - The author also paid other 
visits to the country, as the result of which Bhutan 
was now within the British sphere of influence, very 
greatly to the benefit both of the British and the 
Bhutanese. Two days ago, on the very day he 
received the invitation from the Society to take 
part in the discussion, he received a letter from 
the Tongsa Penlop, saying that he considered 
him his old friend, and that he was having ‘‘an 
extremely very nice time’’ in Bhutan; and enclos- 
ing a gold medal, on which was inscribed a picture of 
his palace on the one side, and his own head on the 
other; in fact, it was an exact replica of the Tibet 
medal, which had on one side the head of the British 
sovereign, and on the other side a picture of the 
Potala palace of Lhasa. The Maharaja of Bhutan 
possessed a great individuality, and it was very 
satisfactory that he was thoroughly attached to the 
British Crown. Of all the people the author had de- 
scribed in the paper, those that he took the greatest 
interest in were the Lepchas. Many present would 
remember that in Mr. Herbert Spencer’s writings the 
Lepchas were often referred to, and were held up as 
types which civilised people ought to imitate. Their 
particular traits were their mildness and gentleness, 
and at one time they were reputed as not telling lies. 
It was perfectly true they were very mild and gentle, 
and he believed they did not tell very many lies, but 
he feared the chief reason for that was that they had 
not the imagination to doso. One very useful charac- 
teristic they possessed, which was of the greatest use 
on the Tibet Mission, was that they were very fine 
butterfly catchers, or, as the author stated, they were 
great entomologists. The Lepchas were employed 
in the catching of the butterflies in the collection 
which the Expedition made, some of which were 
now in the British Museum. The author not only 
assisted politically in the Tibet Mission, but he was 
also the photographer, and many of the beautiful 
photographs which had been shown were taken 
during the Expedition. 


Sir GEORGE BIRDWOOD, K.C.IL.E., said all present 
must have been deeply impressed by the photographs 
shown, particularly those illustrating the architecture 
of Nepal, Sikhim, and Bhutan ; and as Mr. Buckland 
had, while reading Mr. Claude White’s paper, drawn 
attention to some of the structural features of this 
architecture, and to the ornamentation of it, as also 
of the sacred utensils, and arms and armour, and 
household furniture, and vestments and jewelry, in use 
among the peoples of those remotely secluded Hima- 
layan States, one was naturally incited to search out 
any clues that might be found in their history to the 
origins of a building and decorative style, at once 
so general and so special in form, so artistic and so 
symbolical in expression, and so catholic and so sec- 
tarian in its appeal, whether we regard art as but a 
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servitor of semeiography, or the most revered hiero- 
glyphs as no more than accidents of art. The tradi- 
tions of the Yellow, or Turanian races of Central 
Asia and China point to the West as the place 
of their genesis, as those of the White or Aryan 
races of Europe, and Persia, and India point 
the common centre whence all these 
races took their exodus Eastward and Westward 
being some vague where round about the Caspian 
and the Black Seas, and extending, it might be, 
up to the White Sea. Anyhow, when the Hamites 
who founded the Chaldean or Early Babylonian 
Empire, and the Semites who founded the Assyrian 
Empire, and the Babylonian or Later Chaldean Em- 
pire, first entered Mesopotamia, they found an earlier 
civilisation already established there by a Turanian 
race known as the Akkadians or Highlanders, and 
Sumirians or Lowlanders [cf: Accad and Shinar of 
Genesis x. 10]; and from the deepest abysses of the 
past this Turanian race would seem to have been in 
communication with Egypt; as their Hametic and 
Semitic successors in the valley of the Tigris and 
Euphrates continued to be for about two mil- 
leniums after them. The researches of Terrien de la 
Couperie would seem to establish beyond doubt that 
the Chinese, and all the Chineses [Tibetans, and the 
rest] were one with the Akkadians; and that they 
began to move eastwards about the thirtieth century 
B.C., the date about which the European Aryas 
began to move westward, and the Iranian and 
Indian Aryas south-eastward to the plateau of 
Persia, and the plains of Hindustan. The Chinese 
apparently rested for some centuries in Tibet before 
advancing to the Yellow River, their traditions naming 
Tibet as the cradle of their race, their ‘“ Fairy Land,” 
their ‘Land of Long Ago,” their Eden, their 
Elysium, and their worshipful ‘‘ Holy Land.’’ The 
elements of Chinese art, beyond those of autoch- 
thonous derivation, were Akkadian; and as com- 
mercial intercourse by caravans was carried on right 
across Asia, from the Mediterranean to the Yellow 
Sea, continuously from the remotest antiquity 
to the times of the Saracens, Tartars, and Seljukian, 
and Ottoman Turks, the influences of Akkadian 
art—[as modified in succession by MHamitic and 
Semitic art, and even by Greek art, and later on 
by the Christian art of the Nestorians]|—were con- 
tinuously operative on Cathayan art, however dis- 
criminatively selected, and deceptively assimilated 
to the idiosyncrasy of Chinese art. The influ- 
ence of Egyptian art is to be traced throughout the 
whole area of Turanian Asia, even to the inmost 
recesses of the Eastern Himalayas. Naturally the 
Grzeco-Buddhistic art of post-Vedic India had a 
direct effect on the Turanian art of Central Asia; 
and, when Buddhism was introduced into China and 
Japan, on that of Farther Asia. But already the 
influence of Christian Art in its Nestorian form, had 
penetrated throughout Central Asia, and into the 
heart of China, and was exercised there with ever in- 
creasing force down to the date of the cataclysmic 
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conquests of the Saracens, and Tartars, and Turks. 
Therefore, broadly speaking, the art of China, and 
the locally modified reflections of it in Tibet, and 
Nepal, and Sikhim, and Bhutan, is, as found to- 
day, largely based on the ecclesiastical art of the 
Nestorians, modified by the ritualistic, and indeed 
ecclesiastical art of Buddhistic India:—for unlike 
paganism, and like Christianity, Buddhism has its 
‘*ecclesia’’ as well as “ritus.” The white robe of 
the lady in one of Mr. Claude White’s photographs, 
to which Mr. Buckland had referred, is the Nestorian 
surplice. The pectorals, and other amulets, and the 
rosaries shewn, were Nestorian, and before that Baby- 
Jonian and Assyrian, and Akkadian, and Egyptian ; 
similarly the weapons were all Persian, Assyrian, 
Babylonian, Akkadian, and Egyptian ; and ‘“‘ the star 
and crescent,’’ on the shield, to which Mr. Buckland 
pointed, was Persian and Babylonian, and the Biblical 
text [Psalm lxxii., 5]:—‘‘ As long as Sun and Moon 
endure,” refers directly to this immemorial pagan 
symbol ; as does the Biblical text [Malachi ix., 2]:— 
“The Sun of Righteousness with healing in His 
Wings,” to the cognate Egyptian, Mesopotamian, 
and Persian symbol of the feroker or ‘‘ Winged 
Sun.” The windows in one of Mr. Claude White’s 
photographs, with their sides sloping inwards to their 
tops, were typically Egyptian; as were also the walls 
sloped on their outer face from their foundations to 
their tops, as seen in every one of Mr. Claude White’s 
photographs of the more substantial buildings. Their 
inner faces were not so sloped. Taken with the sloped 
windows, there can be no gainsaying the touch of the 
yet living hand of Egypt on these brick and stone 
strongholds, and royal residences, and religious 
houses of the Turanian States of the Eastern 
Himalayas. 

The close resemblance between the Buddhistic art 
of the Eastern Himalayas, and the art of Southern 
India must have struck every Anglo-Indian present. 
The explanation of it, although to be found well 
within the historic period of India, is intricate, and 
involved, but may be thus given in brief :—The pre- 
historic Indo-Aryan art of Hindustan, on the 
triumph of Buddhism, was driven into the lofty 
valleys of the Western Himalayas [Cashmere, &c.], 
and the more inaccessible hilly districts of the Dakhan. 
When, centuries later, the reaction of Hinduism 
against Buddhism had gathered overwhelming 
volume, it swept the whole of Hindustan, and the 
Dakhan of the denationalised, caste-breaking and 
atheistical Buddhists, who, with their Grzeco-Budd- 
histic arts, were driven, as their last refuges, back into 
the fastnesses of the North-Eastern Himalayas, and, 
across the straits of Menaar, to the island of Ceylon. 
At that time a more or less Indo-Aryan and Grzco- 
Buddhistic art had flourished over all India. Then fol- 
lowed the Afghan and Mongol conquest of Hindustan 
or India north of the Nerbudda, leaving the Hindus 
still in possession of the greater and securer parts of 
the Dakhan, or India south of the Nerbudda. In 
Hindustan the pre-existent arts of India were 
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modified, being transformed 
into Indo-Saracenic art of several well-marked 
local varieties; but in the Dakhan, especially 
in the Tamil and Telegu, and Canarese districts, the 
mixed Indo-Aryan and Grzco-Buddhistic, or Hindu- 
Buddhist art of medizeval India, that is, India of the 
Puranic period, held its own ground, and has survived 
thtre to the present day as unmodified as in Bhutan, 
and Sikhim, and Nepal, save where its inspirations 
have been infected, and its exemplars vitiated by the 
teachings of our English Schools of Art in India. 

In conclusion, some expression must be added of 
the unqualified admiration with which every one in 
the room had been filled by the views afforded 
them in Mr. Claude White’s delightful photo- 
graphs of the architecture, and its dependent 
arts, of these Buddhistic States of the Eastern 
Himalayas. There was the perfect adaptation 
of the fortresses, and palaces, and monasteries, 
although suggested by Assyrian and Egyptian 
originals, to the romantic character of these seques- 
tered Alpine countries, and the material and moral con- 
ditions of their inhabitants. The sense of proportion, 
the master-canon of all good architecture, was every- 
where in evidence, and in every instance justified 
by the subtle harmonies of its results, as in the relation 
of the height to the length and breadth of the buildings; 
of the doors to the size and purpose of the buildings ; 
and of the windows to the spaces between them. [The 
observance of this last rule of proportion is the salva- 
tion of the old Admiralty, as seen from St. James’s 
Park, and its breach the damnation of the new one, 
a contemptible counterfeit of Greenwich Hospital !} 
Could anything be more pleasing, and altogether 
felicitous, than the rare mastery with which these 
interfenestral spaces are treated in some of the 
more homely buildings photographed by a com- 
bination, in an idiomatic form, of wood and plaster 
construction, giving an unobtrusive dignity to the 
simplest private houses? Notable also was the stead- 
fast reticence with which the ornamentation was re- 
stricted to giving emphasis to the leading lineaments 
of construction, and the breadth of treatment in 
the general distribution of the decorative details, 
thus securing great spaciousness and reposefulness of 
effect,—as in the ‘‘ Imperial Institute” designed by 
Mr. Thomas Collcutt. The rarest artistic sensibility 
was also evinced in the accent of added ascent giving 
to the buildings hanging on hill sides, and of appro- 
priate platitude to those stretched out along their 
base, or beside the banks of rivers, or over level plains. 
The highest architectonic skill as well as artistry was 
shown in fixing these hanging palaces, and fortresses 
and monasteries to the precipitous sites they climb so 
erectly, and with such an appearance of sure-footedness 
and stability ; obtained by giving their walls the slope 
on their outer face already mentioned. This is an 
architectural ‘‘prestige’’ or sleight, too often neglected 
in our country, and in Europe generally; and the 
instinct for its suggestion and use is the true rationale 
of the unfailing artistic merit of all the minor arts of 
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Nepal, Sikhim and Bhutan,—so unfailing true is it 
of all times and climes that the people who seek first 
good architecture have all other good things, in the 
way of artistic industries, added unto them, and in 
ever added super-excellency of art. One solecism only 
was observable, the occasional obtrusion of a monstrous 
idol from out of the superb sculptured work enshrining 
it ; and simply because of its being a survival from for- 
gotten savage dispensations, and therefore reverenced 
as having in it something of divineness. But only in 
a consummate artistic expression can even the most 
sacied graphic signals truly connote Divinity, and far 
Jess, of themselves, approach divineness. The appa- 
ritions of all this enchanting architecture, set amidst 
an Alpine flora of lovely hydrangeas, laureolas, 
skimmias, symplocoses, and gorgeous rhododendrons, 
and wrapped at one moment in vagrant vapours, 
and in another glittering under the summer sky like 
the face of heaven itself, must have been the origin of 
the Hindu fabled Vishmapana, z.e. ‘« the Astounding,”’ 
the aerial city of the Ghandarvas [‘ Glendoveers ” of 
Southey’s ‘Curse of Kebama’’], sons of the sun- 
shine, and the beloved of the loving Apsaras, or per- 
sonified mountain mists, figured as the fairest of fair 
women to the waist, and below it as serpents,—after 
the fashioning of our own marsh minny, Melusine, 
on the gingerbread cakes at the fairs held over 
the whole countryside about the castle of Lusignan 
in Poictiers; and, again, of the “ Sirene” in the 
peasant, talismanic jewelry of Naples. To the 
rise and fall of far off melodies, it alternately 
floats into sight, and then away again before you 
can possibly photograph it; just as St. Paul’s 
Cathedral is to be seen, and magnificently seen 
from the tower of the National Liberal Club, to 
appear and disappear at intervals in the light, fleeting 
London fogs of October and April. 


The CHAIRMAN, in proposing a hearty vote of 
thanks to the author for his excellent paper, and to 
Mr. Buckland for so kindly reading it and explaining 
the photographs, said he desired to correct one little 
mistake Mr. Buckland had made in his description of 
the photographs. A photograph had been shown of 
a Tibetan with a thigh-bone up to his mouth. That 
thigh-bone was a musical instrument. When he first 
went up to those parts, being an unusually tall 
man, he was particularly warned against dying there 
and being buried in the country, because the people 
dug up the bodies of tall men and cut off the thigh- 
bone, the longer the thigh-bone the better being the 
musical instrument. Personally, he was exceedingly 
obliged to Sir George Birdwood for bis interesting 
remarks on the ethnology of the subject, and the 
history of the ornamentation, He was sure everyone 
would admit that the photographs of the Tibetan and 
Bhutan architecture were most enlightening. He 
had seen something of the same kind of architecture 
in Sikhim and on the borders, but he had no idea 
of the admirable buildings and the beautiful decora- 
tions which existed on them as shown to-night. 
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Sir EVAN JAMES, K.C.I.E., C.S.I., seconded the 
resolution of thanks, which was unanimously carried, 
and Mr. BUCKLAND having briefly acknowledged the 
compliment, the meeting terminated. 


SEVENTEENTH ORDINARY MEETING. 
(Continued.) 


INDUSTRIAL ENGLAND IN 1754." 


By SIR HENRY TRUEMAN Woop, M.A., 
Secretary of the Society. 


PART III. 


SHIPBUILDING AND SHIPPING. 


Shipbuilding was one of the staple industries 
of England in 1754. It was prosecuted on a 
small scale at most of the seaports, and its 
chief seats were situated on the Thames, 
the Tyne, and the Humber. Measured by pre- 
sent standards the largest ships of that period 
were of very small size ; warships considerably 
exceeded merchant ships in dimensions and 
tonnage, whereas now the relative positions are 
reversed and the largest vessels afloat belong 
to the mercantile marine. In 1745, the official 
‘‘ Establishment” for ships of the Royal Navy 
was reconsidered and revised, chi-fly because 
of general complaints that English ships were 
inferior in armament to French and Spanish 
ships, carried their guns at too small a height 
above water, were ‘‘crank”’ under sail, and 
were structurally weak. About that time it 
was not uncommon to copy ships captured 
from the French, which fact is, in itself, an 
open acknowledgment of the inferiority of 
English designs and designers of warships. In 
1747, for example, a 74 gun ship was captured 
from the French, and about ten years later two 
English ships were built on her lines and proved 
very successful. The French and Spaniards 
were then content with two-decked line. of- 
battle ships, while the Royal Navy favoured 
three-deckers. The first three-decker built 
under the Establishment of 2745 was the Royal 
George, laid down in 1746, and not launched 
until ten years later. Rapid construction was 
not the rule at that time. Wood was the chief 
shipbuilding material and after ships had been 
put into “frame” they were often left for long 
periods in order that the timbers might be 
‘seasoned’ before the planking was put on 


* Read on April 2oth. Parts I. and II. were printed inthe 
Journals of April 22nd and 29th. The remaining portions 
will be published in subsequent numbers. 
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the outside and on the decks. All the opera- 
tions of shipbuilding were performed by manual 
power. The largest three-deckers of 1756 were 
178 feet long, 51 feet broad, and of 2,000 tons 
burthen. They carried 100 guns as their 
armament, all these weapons being cast-iron 
smooth bores, firing spherical shot. The dis- 
tribution of the armament was as follows :— 
Twenty-eight 42-pounders on the lower deck 
at a small height above the water; twenty- 
eight 24-pounders on the middle deck, twenty- 
eight 12-pounders on the upper deck, sixteen 
6-pounders on the quarter-deck and forecastle. 

On the ist of January, 1755, the Royal Navy 
included 134 ships of the line and 162 smaller 
vessels. Of the ships of the line, 25 carried from 
80 to 100 guns per ship, and 10g carried from 
50 to 74 guns. The small vessels were armed 
with 44 guns or a less number per ship. For 
the year 1754 the Naval Vote was rather less 
than £380,000, and the number of seamen and 
marines provided for was 10,000. The cost 
of one of the largest battleships of the Royal 
Navy, built during the latter half of the 
eighteenth century, was about £70,000, ex- 
clusive of the cost of guns. Their general 
features of structure, armament, and equip- 
ment differed but little from those of ships 
which had been built by the Petts at the 
beginning of the preceding century, and there 
is reason to believe that the science of ship- 
building was not so well understood as it had 
been by Phineas Pett and his immedate 
successors. Experience and ‘“‘ rule of thumb ” 
then prevailed generally amongst English ship- 
builders, whose chief merit was the production 
of well-built vessels, only differing in minor 
details from those previously constructed. 

In the mercantile marine at that period, ships 
of smaller dimensions sufficed to meet the re- 
quirements of trade: the accommodation for 
shipping in English seaports was very limited 
and not adapted for vessels of large dimensions. 
Probably the East Indiamen of the latter half of 
the eighteenth century were amongst the finest 
and largest merchant vessels afloat. They were 
well-armed and made capable of self-protection 
against attacks by privateers or regular men- 
of-war ; in addition, they carried passengers 
and cargoes. In 1772, thirty-three vessels of 
this class were on service, their aggregate 
tonnage was rather more than 23,000 tons, 
and the average tonnage of each ship was 
only 700 tons. 

A further illustration of the small size of 
ships employed at that date is afforded by the 
dimensions of vessels used on voyages of dis- 
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covery to the most distant and unknown parts 
of the world. Captain Cook started, in 1772, 
with two vessels drawn from the mercantile 
fleet, which had previously used Whitby as . 
their home port. The Resolution was of 462 
tons, the Ændeavour of 366 tons. These tiny 
vessels were the means of making great dis- 
coveries, and were safely navigated in unknown 
waters. Possibly their small size and moderate 
draught of water proved advantageous in many 
circumstances, and facilitated the execution 
of repairs ; but the boldness and skill of Cook 
and his followers in undertaking oversea 
voyages ofthis nature, in vessels such as these, 
still compel our admiration, even when ocean- 
going steamships are in existence having 
burthens of 20,000 to 45,000 tons. 

At the commencement of the eighteenth 
century the total tonnage of English merchant 
ships was less than 300,000 tons, the total 
number of ships being about 3,300; towards 
the close of that century the totals had risen to 
more than 16,000 ships, and 1,500,000 tons.’ 
This great increase in the English mercantile 
marine and oversea trade followed upon our 
success in naval warfare during that century, 
our principal antagonists being France and 
Spain. The struggle was long and severe, but 
its outcome was the establishment of British 
naval supremacy, with all which the existence 
and exercise of that supremacy has involved. 
Of these results, the growth of British ship- 
building, shipping and commerce are amongst 


the most important. Lindsey, in his ‘‘ History 


of Merchant Shipping,’’ sketches the progress 
made in the dock, bonding, and warehouse 
systems of our seaports, and records the 
opinion that without them ‘‘ England never 
could have become the chief market of the 
world.’’ In 1660 the Commercial Dock, on 
the Surrey side of the Thames, was opened, 
and at Port Glasgow (on the Clyde) a harbour 
and graving dock was constructed about the 
same time; but these docks stood almost 
alone until 1709, when a floating dock was 


constructed at Liverpool. Sir Robert Walpole, 


in 1733, urged the desirability of adopting a 
system of warehousing for imported goods ; so 
that the duties thereon might be collected, in 
a way which would meet the convenience of 
owners and consignees, while due protection 
was given to the revenue. Nothing was done, 
however, to give effect to this suggestion for 
nearly 70 years, and the great systems of docks 
and warehouses now existing in all British ports 
are the product of the last century. Itis singular 
to note the fact that merchants and ship- 
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owners, in 1733, were convinced that they would 
be ruined if Walpole’s proposals were legalised, 
and it is alleged that he ‘‘ narrowly escaped 
falling a sacrifice to the ungovernable rage of 
the mob which beset-the avenues to the House 
of Commons,’’ before he abandoned the Bill.* 


GLASS. 


From a very early date glass had been 
manufactured in many places in England and 
on a considerable scale. Most of this early 
glass was inferior, greenish in colour and 
` principally used for windows, though drinking- 
vessels of tumbler shape were also produced of 
the same material.t At the date with which 
we are dealing large amounts of this same 
glass were being made in London, Newcastle, 
Birmingham, and elsewhere. . 

The materials employed were sand or 
‘rock ” (ground sandstone) and a crude alkali 
procured from the ashes of plants. In this 
country the best alkali was obtained from 
burning kelp, and the collection and burning 
of that plant was a considerable industry on 
the coasts of Ireland and Scotland until the 
discoveries of Leblanc in 1792 enabled salt to 
be converted into carbonate of soda, and so 
put an end to the treatment of ashes for the 
potash and soda they contain. For making 
the commonest sort of green glass for glazing 
purposes the ashes of various plants were em- 
ployed, fern being one of the most common. 
The ashes of kelp were not only rich in alkali 
but contained a large proportion of lime, 
which was a necessary ingredient. 

The best alkali, known as barilla, soda of 
Alicante, &c., came from the East, and was 
produced by burning kali (hence of course the 
name alkali) plants of the genus salizcornza, 
or glass-wort. This Eastern alkali was cer- 
tainly used in Venice, Bohemia, and France, 
and perhapsit may have beenimported here also 
for the better sorts of glass. Saltpetre, either 
imported or obtained from accumulations of 
animal and vegetable refuse (nitre-heaps) was 
also occasionally used. The use of manganese 
for improving the colour of the glass, was 


* For the above contribution the writer is indebted to Sir 
William White, whose kind help he has pleasure in grate- 
fully acknowledging. Sir William has also suggested the 
following authorities, which may be consulted by those 
desiring further information :— Derrick's Memoirs of the 
Royal Novy: 1806. Creuze’s Treatise on Naval Archi- 
tecture: 1840. Lindsey’s Histcry of Merchant Shipping: 
1874. 

+ Hartshorne, Old English Glasses (1897). 
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well known. As a contemporary writer* 
quaintly puts it, it served ‘‘to purge off the 
natural green colour.’’ | 

The most important teature, however, of the 
English glass manufacture, in the middle of 
the century, was certainly the production of 
what is still known as “ flint’’ glass, and was 
at the time also commonly called “ cristal ” 
or ‘“‘ crystal.” This was far whiter and more 
brilliant than any glass which could then be 
made by other methods. It was employed 
chiefly for making drinking vessels, but also 
for mirrors. The name ‘flint’? arose from 
crystal glass having originally been made 
from crushed flint, which provided a nearly 
pure form of silica. The so-called “flint ’’ is 
really a lead glass. The best authorities seem 
to hold that the use of lead was first proposed 
in England some time in the seventeenth cen- 
tury, though neither the name of the inventor, 
nor the precise date of the invention is known.f 

Nesbitt thinks the glass-works established 
by Sir R. Mansell near Newcastle under his 
patent of 1614 owed their success to the use 
of lead, and it seems that England had for 
long a practical monopoly of the manufacture. 
Hartshorne quotes a French writer as his 
authority for the statement that in 1760 English 
flint glass makers sent four-fifths of their out- 
put abroad, the whole of France being supplied 
with flint glass from England. The same 
author, in his sumptuous volumes above men- 
tioned, figures and describes many beautiful 
examples of English eighteenth century work, 
much of which still exists, though he laments 
the fact that nearly all the earlier productions 
have perished. Before the development of the 
industry in England there was a considerable 
business in the importation of Venetian glass- 
ware, but as the decay of the Venetian manu- 
factures coincided in time with the improve- 
ment of English production, this importation 
diminished, and had apparently come to an 
end by the middle of the century. None of 
the English ware ever equalled in beauty of 
design the best products of the Murano arti- 
ficers, but the glass itself of the ordinary ware 
was better than any except the best Venetian 
and Bohemian. 


* Chambers’ Cyclopedia (1751), art ‘ glass.” 

+ Nesbitt, Glass Vessels tn the South Kensington 
Museum (1878); Hartshorne, Old English Glasses; Encs- 
clopedia Britannica, &c. Mr. Noel Heaton in his paper on 
The Foundations of Stained Glass Work (Fournal, Vol. 
lviii., page 456) prints an analysis of some medizeval glass 
from York Minster, which shows a percentage of 0°6 lead 
oxide. The amount is so small that it looks as if the lead 
might have been an accidental impurity. 
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The method of making glass-ware was then 
the same as had been used for centuries in 
Venice and elsewhere, and as is in use to-day, 
though with more elaborate appliances. Coal 
was everywhere employed, though it was burnt 
in furnaces of a simpler character than the 
modern furnace. The glass-blowers’ tools were 
much the same, except that modern labour- 
saving devices were unknown. For windows, 
both sheet and crown glass was available, 
made in much the same way as now. What 
was then called plate-glass was not what we 
now know by that name, but blown plate, made 
much in the same way as sheet glass, but very 
much thicker. The largest plate made at the 
time could not exceed 45 inches in length, 
with a corresponding breadth. Plate-glass, 
made by throwing the molten material on an 
iron or copper table, and afterwards rolling 
it out into a plate of equal thickness, had 
been known in France since 1688, and had 
been imported from St. Gobain, but was not 
made here until the Company of British Plate 
Glass Manufacturers was incorporated by an 
Act of Parliament in 1772 and started works 
at St. Helens. 

The principal use of plate-glass both in its 
earlier and in its modern form was for looking- 
glasses. Glass mirrors are said to have been 
invented in Murano in 1507, and looking- 
glasses certainly came into general use in 
England after the Restoration. Nell Gwynne’s 
house in St. James’s-square had a recom of 
which the walls were lined with looking- glass, 
no doubt after the same fashion as in the 
Galerie des Glaces at Versailles.* The manu- 
facture was carried on here by Venetian work- 
men who were brought over for the purpose, 
and by their pupils. Such mirrors were fre- 
quently bevelled and mounted in carved 
frames. The bevel at this time was ground 
with very considerable skill. The silvering 
was effected by the old amalgam process— 
tinfoil and mercury. Among the products of 
a ‘‘Lattery works’’t about 1700 is mentioned 
‘rolled tin in leaves for foils of looking- 
glasses.’ 
described 


in Chambers’ ‘‘ Cyclopedia’’ is 


* Steele, in his Lover, No. 34 (1714) praising up Gumley’s 
Glass Gallery, over the New Exchange, speaks of the “ in- 
credible improvements our artificers in England have made 
in the manufacture of glass in thirty years time,” and adds 
that “ıt is not in the power of any potentate in Europe to 
have so beautiful a mirror as he may purchase here for a 
trifle.” Steele also inserts a puff of the wares of his ‘ dili- 
gent friend and neighbour, Mr. Gumley,”’ in No. £09, of The 
Spectator (1712.) 

+ Works at which tin was ‘ battered ” or hammered out. 

+ Timmins, Birmingham, &c., p. 265. 
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identical with that which was used until ea 
recent years. aa 

Hartshorne thinks there was little or no 
glass-cutting done in England before the 
middle of the century, but refers to some fine 
work produced in 1758. 

The making of windows of stained and 
painted glass is not an industry but an art. 
Still, in an attempt, however summary, to 
indicate the condition of the manufacture of 
glass in a particular country at a particular 
period, this application of glass cannot be 
passed over, though, as is certainly the case at 
the time with which we are concerned, there is 
little that’is good to be said of it. Long before, 
the technique both of the maker of coloured 
glass and of the artist in it, had reached its 
highest development. Modern chemistry has 
increased the number of new colours available, 
and discovered new materials for the old colours. 
It has added the oxides of uranium, chromium 
and iridium to those of gold, silver, copper, 
cobalt, iron, manganese and tin, the principal 
colouring matters which the old glass-maker 
found would stand the heat of the furnaces and 
would give to his glass the gorgeous colours 
he required. But the middle of the eighteenth 
century was not marked by any knowledge of 
chemistry or by much application of art. 

Speaking from an artistic standpoint, Mr. 
Lewis Day* characterises eighteenth century 
glass as ‘‘not of sufficient account to be 
classed separately,” and againt ‘‘ The history 
of eighteenth century windows may, if one may 
playiarise a famous bull, be put into the fewest 
possible words; there were none — worth 
looking at. To find pleasure even in Sir 
Joshua’s design at New College, you must 
consider it as anything but glass.’’{ 

But Mr. Day may speak for himself, since 
he has most kindly furnished the writer with 
the following interesting note. It may be 
taken as embodying the views of the best living 
English authority on the subject. § 

‘In the first half of the seventeenth cen- 
tury, the Van Linge family were doing the only 
fairly good glass in England which depended 
like all work of that date upon enamel colour— 
whereas until well into the sixteenth century 


* 6 Windows’? (3rd edit., 1909), p. 315. 

+ P. 229. 

+ Sir Joshua Reynolds designed the window in the anti- 
chapel at New College, Oxford, in which the Virtues are 
represented. 

3 This is left as it was written a few weeks ago, before Mr. 
Day’s sudden and untimely death had deprived his art of an 
earnest student, and the author of this paper of a valued 
friend. 
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the colour was pot metal chiefly, t.e., the 
window was a mosaic of pieces of coloured 
glass—painted only to give detail shading, &c. 
Following the Van Lingen in England were 
the Prices in the early part of the eighteenth 
century, and later, Peckett, of York; but theirs 
was poor stuff. When, about 1777, Sir Joshua 
Reynolds set about his window in New College, 
Oxford, the art of glass painting was so dead 
that, for painting it, he had to employ a 
pottery painter, one Jervais. Sir Joshua and 
those advising him knew no better than to 
glaze up the window in big rectangular panes, 
‘and paint on the white glass, much as if it 
had been porcelain, or, for that matter, canvas 
—in that way obscuring the brilliancy of the 
glass and failing to get its fine colour. That 
is to say, the tradition of glass window-making 
was lost, only to be revived with the Gothic 
revival. Such as it was, the technique of the 
period consisted in painting upon glass just as 
they might have painted on anything else— 
only, of course, in vitreous colours, which were 
fixed by firing, but so insecurely that the pig- 
ment has long since begun to wear off. 
There were no glass painters in any artistic 
sense. The. country glazier did his little best— 
and it was not worth mention.’’ 


POTTERY. 


While the art of Pottery-making had made 
considerable advance in Spain, Italy, France, 
and Germany, it remained, until at all 
events quite the end of the seventeenth 
century, in’ a very backward condition in 
England. In the time of Queen Elizabeth 
there was established a considerable manu- 
facture of pottery in Staffordshire, a dis- 
trict with its various clays and grit ‘‘ prepared 
by nature for the staple it must produce,” * 
and some of this was of a decorative character. 
As far back as Saxon times much beautiful tile 
work was produced in England, and this con- 
tinued till the twelfth, or even till the thir- 
teenth century. But this manufacture died 
out, and for centuries little but common and 
inferior pottery, ‘‘ peasant pottery—made by 
peasants for peasants’’t was made here. 
Towards the end of the sevénteenth century 
there was arevival. It was about 1670 that 
Dr. John Dwight commenced the produc- 
tion at Fulham of the very beautiful examples 
of stoneware and terra-cotta which, in Mr. 
Burton’s opinion, ‘‘ place him in the front rank 


* Meteyard, Life of Wedgwood, vol. i., chap. iv., p. 96. 
+ Burton, History of English Earthenware (1909), p. 4- 
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of men who are honoured as original potters.” 
Yet, according to the same authority, Dwight’s 
direct influence on the improvement of English 
pottery seems to have been singularly small. 
His indirect influence may have been greater. 
Authorities differ as to the authors of the 
different improvements introduced about this 
time, but the latest and most trustworthy of 
them, Professor Church and Mr. Burton, 
claim for Dwight much that had previously 
been attributed to other inventors. Among 
such improvements may be mentioned the 
use of salt for glazing in place of the 
galena (sulphide of lead) previously used, 
the employment of metal stamps or moulds for 
impressed ornaments, and the use of calcined! 
flint for whitening the ware. Considerable 
improvements are supposed to have been 
introduced by two German brothers, named 
Elers, and afterwards by Astbury, who, 
according to accepted traditions, obtained a 
knowledge of their processes by fraudulent 
means. 

. Towards the close of the seventeenth cen- 
tury some specimens of the fine red ware, 
‘‘buccaros,’’ of China and Japan were im- 
ported, and the English potters tried to 
imitate them, with remarkable success, in 
the pieces attributed to Dwight and Elers. 
A new ware, ‘‘Crouch ware,’’ was made 
in some quantity from a whitish clay found 
in Derbyshire. ‘‘ Slip-decorated ware,” orna- 
mented with light-coloured slip on a dark 
body, had been made for a long time at 
Wrotham in Kent, and elsewhere. Large 
amounts of Delft ware came into England by 
way of the Eastern ports, Hull, Harwich and 
Yarmouth, and, indeed, till well on towards 
the middle of the eighteenth century England, 
in spite of the growing production of ‘‘ delft”? 


at Lambeth, Liverpool and Bristol, was mainly 


dependent on France and Holland for all 
but the commonest kinds of earthenware. 
Ordinary English earthenware had many de- 
fects, bad colour, imperfect glaze and liability 
to crack. 

In the first half of the century a good many 
improvements were introduced in mate- 
rials, methods and processes as well as in 
artistic treatment. The demand increased and 
the whole trade became more systematised. 
Plaster moulds were introduced from France 
about 1740. The grinding of flints by edge- 
runners driven by a water-wheel was patented 
by Thomas Benson, in 1726. The potter’s wheel 
was improved and the use of the lathe intro- 
duced. From 1730 to 1760 there had been a 
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considerable increase in the trade, and during 
that period the population of Stoke-upon-Trent 
had nearly doubled. Some important works 
were started between 1730 and 1740 at Gates- 
head.* By 1762 there was a considerable 
export of ware from London, Hull, Liverpool, 
and Bristol to America, the West Indies and 
the Continent.t 

Porcelain was only known as an importa- 
tion from the East, where the secret of its manu- 
facture from kaolin, or china-clay, was jealously 
guarded. Originally introduced into Europe 
by the Portuguese, it was afterwards brought 
over by the Dutch and our own East India 
Companies. For many years large consign- 
ments of Eastern porcelain were brought to 
England by the Company. ‘The first examples 
of this no doubt went into the cabinets of col- 
lectors—the collection of Oriental china was 
long a fashionable craze, and Herace Walpole 
was its chief apostle—but the great bulk of the 
ware was distributed for domestic use, and 
perished in the using. It furnished the tables 
of well-to-do and tasteful folk, especially their 
tea-tables, since the demand for it for dinner 
services seems not to have been so large. 
Pewter was then largely used for plates, and 
in humbler homes the wooden platters and 
bowls still held their own. 

Later there arose a fashion for ‘‘ armorial ”’ 
services—services, that is, decorated with the 
armorial bearings of the owner or recipient— 
specially made in China and brought. home. 
Sir George Birdwood, in that splendid and 


charming book, ‘‘Relics of the Honourable . 


East India Company,” of which he is one of 
the joint authors, refers at length to those 
curious products of East and West combined, 
and remarks that the rarity of these and other 
examples of Eastern contemporary ware, con- 
sidering ‘‘ the immense trade in porcelain car- 
ried on by the Honourable East India Company 
throughout the eighteenth century,’’ shows that 
the ware was imported for use and not for show. 
He refers to ‘‘ the widespread destruction to 
which these vast accumulations of porcelain 
were exposed, through the contempt bred 
by the ubiquitous presence and incessant use 
of them.”’ 

During the first half of the century 
attempts to imitate the Eastern China were 
made on the Continent. The French porce- 
lain of St. Cloud, Chantilly, Vincennes, and 


* Victoria County Histories, Dwham. 


+ Meteyard. It seems not unlikely that the bulk of this . 


went to America, and pethaps a proportion of it was Conti- 


nental and Eastern ware imported into England and ~ 


re-exported. 
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afterwards of Sévres, attracted great attention. 
So too did the Meissen porcelain. At Dresden a 
soft paste was made of materials which are not 
known, until the introduction of some kaolin 
from Virginia, and the accidental discovery of 
a supply of this material, rendered possible the 
production of a hard paste like that of Oriental 
ware. At Meissen the famous Böttger estab- 
lished the manufacture of true porcelain allied 
to the Chinese. In France, an artificial sub- 
stitute, containing a little clay and much glass, 
was made at St. Cloud. Other famous French 
porcelains of the same character were made at 
the works above mentioned, the Sévres works 
being established as a Royal factory by 
Louis XIV., in 1756. Here also the discovery 
of kaolin enabled hard paste to be made in 
1759- 

England followed suit a little later. The 
precise, date seems, according to the best 
authorities, to be uncertain. It may be taken 
to have been some time before 1740. The 
works at Bow are said to have been using 
kaolin from America in 1744. The inspira- 
tion which led to their establishment is 
shown by their name ‘‘New Canton.” A 
few years later the Chelsea works were pro- 
ducing English china in imitation of Dresden 
ware from various materials. Between 1760 
and 1765 many works of great beauty were 
produced at the Chelsea works. 

In 1753 Cookworthy, a Plymouth Quaker, 
discovered kaolin in Tregonning Hill, and 
attempted to profit by his discovery by setting 
up works at Plymouth. These were not very 
successful, and he migrated to Bristol. The 
great deposits of china-clay thus made known 
proved, however, of immense value, and still 
continue to be the principal British source of 
this most important material. 


‘ Various attempts to make porcelain in the neigh- 
bourhood of London culminated in the factories of 
Bow and Chelsea, both of which were active as early as 
1745. The ware was a soft-paste porcelain, the 
secret of which had been learnt, no doubt, from 
Fiench potters. Shortly after 1750 other factories. 
sprang up at Derby, Worcester, Lowestoft, Longton 
Hall, Bristol, and Liverpool. All the early English 
porcelains were varieties of soft-paste, some distin- 
guished by the acmixture of bone-ash, and others 
by that of steatite. The only true hard-paste porce- 
lain was mace of Cornish materials at Plymouth from 
1768-70, and at Bristol from 1770-81.’"* 


The result of all these attempts to reproduce, 
or to find a substitute for, the old felspathic 


* Burton and Hobscn, Marks on Lottery and Pore lain 
(1909), p. 93. 
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porcelain of the East, appears to have been 
the production of that new variety of porcelain, 
which Mr. Burton classifies as a phosphatic or 
bone porcelain. It was invented in England at 
this time, and is now produced, not only in 
England, but in many other countries of Europe 
and in America. It is made ‘‘ of a true porce- 
lain paste which has been rendered more fusible 
by the addition of a large proportion of calcium 
phosphate in the form of bone-ash.’’* The pro- 
duction of ware made of this material must cer- 
tainly be laid to the credit of the English potters 
of the latter part of the century.t 

The art of decorating pottery by transferring 
to the surface designs printed on paper was 
introduced by Sadler and Green of Liver- 
pool, in 1752, and a few years afterwards 
they were doing a large business. These 
earliest transfers were from engraved copper- 
plates printed in black, red, or purple.on the 
surface of the fired glaze. Wedgwood sent 
much of his Queen’s ware to Liverpool to be 
decorated by applied prints at Sadler and 
Green’s works. 

Though there seems no reason to doubt the 
originality of the invention, it had partly been 
anticipated by the use of similar transfers at 
the Battersea enamel works about 1750. The 
very beautiful productions of Battersea were 
however true enamels on metal, not pottery.{ 

About this date many factories were cstab- 
lished in various parts of the country for the 
manufacture of various sorts of pottery and 
porcelain, and some of these have developed 


into the great potteries of the present time. ` 


Thus, in 1770, Josiah Spode founded the 
factory at Stoke-on-Trent, which much later 
passed into the hands of Copeland. The Bow 
works and the Chelsea works were transported 
to Derby. The works established at Wor- 
cester by Dr. Wall eventually became famous 
as the ‘‘ Royal Worcester Porcelain Works.” 
Potteries were also established at Caughley, 
Shropshire, in 1751, at Leeds in 1760, at 
Coalport in 1780, at Swansea in 1769, and at 
Lowestoft in 1756.§ 


* Burton, Porcelain, page 7. 

+ Mr. Burton (Porcelain, page 6) recognises three varieties 
of porcelain :—1z. Natural felspathic porcelain, made origin- 
ally in China and Japan. 2. Artificial glassy porcelains, 
made in Europe in the eighteenth century. 3. Phosphatic or 

bone porcelain, invented in England in the eighteenth 
. century. 

+ The Battersea enamels are well-known to collectors and 
are highly valued. There are many fine examples in the 
British Museum. 

¢ This seems to ,be the correct date, though Burton and 
other authorities give 1757. The point is not now important. 
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It will thus be seen that by the time with 
which we are concerned English pottery had 
already started on its upward progress. The 
advances it had made were due to the effects 
of a number of ingenious, skilful, and in- 
dustrious potters who introduced ‘‘ New ma- 
terials for the body and glaze of their staple, 
and new processes and appliances in manu- 
facture.’’* a 

Finally came the greatest of English potters, 
Wedgwood, who, about 1762, brought out his 
‘*cream-ware,’’ afterwards, on the presentation 
of a caudle-cup to Queen Charlotte, known as 
Queen’s ware, and later (about 1773), the 
beautiful ware still known by its maker’s name, 
and associated also with the name of Flaxman, 
from the designs which that great artist sup- 
plied for it. Wedgwood started business on 
his own account in 1759, and moved in 1769 to 
the works he calied ‘‘ Etruria’’ (Stoke-upon- 
Trent). Here it was that the vast abundance of 
beautiful pottery was made which, in the later 
years of the century, was exported all over the 
world, and for the first time in history put the 
productions of English potters ahead of those 
of any of their contemporaries, and on a level 
with those of any of their predecessors. 


WATCHMAKING. 


During the eighteenth century the art of 
horology reached a high level in this country. 
Tompion, ‘‘the father of British watchmak- 
ing,” died in 1713, but his friend and successor, 
Graham, lived until 1751. Both were buried 
in Westminster Abbey. Graham invented the 
mercurial pendulum for compensating varia- 
tions of temperature, and described it before 
the Royal Society in 1726. The lever compen- 
sation pendulum, acting by the different ex- 
pansions of brass and steel, and commonly 
called the ‘‘ gridiron pendulum,’’ was invented 
by John Ellicott about 1735. In 1728 John 
Harrison showed his first chronometer to 
Arnold, who gave him the good advice that he 
should go back home into the country and per- 
fect it. This he did, and in 1735 he brought it up 
to London again to enter it in competition for the 
reward offered by an Act of Parliament passed 
in 1714, which promised £10,000 to the in- 
ventor of a chronometer capable of determin- 
ing within certain limits of accuracy the longi- 
tude of ships at sea. The following year 
(1736) the Board of Longitude gave him £500 


_ after an experimental voyage, and in 1761 the 
` chronometer was more completely tested by a 


* Meteyard. Vol. i., chap. iv., p. 166. 
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voyage to Jamaica, when the Board awarded 
Harrison the full prize, though he did not get 
paid the whole of it till 1769. In 1749 he re- 
ceived the Royal Society’s Medal. Mudge 
(1715-1794) and Arnold (1734-1799) improved 
Harrison’s chronometers, and practically 
brought them to their present form.* 

Many of the clocks and watches made by 
these and other skilled mechanicians of the 
period are still keeping good time, and the 
work of these men, though sometimes a little 
lacking in finish, will bear comparison not only 
with that of their contemporaries in other 
countries, but with that of any who have suc- 
ceeded them.t 


PAPER. 


The first paper mill in England is believed 
to have been that of John Tate, of Stevenage, 
in Hertfordshire, which was at work in 1490. 
A hundred years later, in 1588, a mill was 
established at Dartford by Spielman, a Ger- 
man, who obtained from Queen Elizabeth a 
license ‘‘ for the sole gathering for ten years 
of all rags” for paper-making.{ But the in- 
dustry does not appear to have flourished, and 
all the best paper was imported. The writer 
of the article on paper in the French “ Ency- 
clopédie ” says :— 

‘‘La Grande-Bretagne, dans le dernier siècle, 
tiroit presque tout son papier de l'étranger. 
Elle ne date son premier moulin de papier, 
bâti a Dartfort, que de lan 1588. Un poëte 
de ce tems-la le consacra par des vers a son 
honneur : présentement l’ Angleterre a compris 
que la vraie consécration des choses utiles 
consistoit à les multiplier; aussi tire-t-elle 
aujourd’hui peu de papier de l'étranger.” § 

According to the Report of the Juries of 
the 1851 Exhibition, up to the middle of the 
eighteenth century ‘‘ only very common paper, 
principally wrapping, was made in Great 
Britain.’’|| It was not till 1770 that Whatman 
started fine paper making at Maidstone, after 
learning the art abroad, either, according to 
the Report, as a journeyman in some of the 
Continental factories, or, as Herring prefers to 
record, ‘‘ by travelling in the suite of the 
British Ambassador to Holland.’’ 


aF. J. Britten, Former Clock and Watchmakers. ( 1894). 

+ The clock in the Society’s meeting room was presented 
to the Scciety in 1760 by Thomas Grignon (1740-1784), a 
clockmaker of considerable reputation in his time. It is stil) 
an admirable time-keeper and seems none the worse for its 
hundred and fifty years service. l 

+ Kichard Herring, Paper and Fapermaking. 1858. 

¢ Vol. xi. of the Encyclopédie, p. 858 (1765). 

|| 185r Exhibition Fury Reports, p. 427. 
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It is, at all events, certain that up to 1750, 
little advance had been made here in the pro- 
cesses by which paper was made. The rags, 
and rags were then the only available material 
for paper, were reduced to pulp by stamps, 
driven usually by water-power, and the paper 
itself was all made by hand. It was not until 
the early part of the nineteenth century that 
machines capable of making paper in con- 
tinuous lengths were introduced by the genius 
of Foudrinier. 


PRINTING AND BOOKBINDING. 

Hansard in his Zyfographia* tells us :— 
‘The glorious works of English literature 
which immortalized the reign of Queen Anne 
were originally presented to the public through 
the medium of Dutch Types,’’ but the skill 
and artistic capacity of Caslon about 1720, or 
soon after, provided this country with a fount 
of type superior to that of any of his foreign 
contemporaries. The importation of type 
ceased, and ‘‘ from 1720 to 1780 few works 
were printed with the types of any other 
foundry.’’+ Amongst these few were certainly 
the beautiful editions printed by John Basker- 
ville from type cut by himself. Baskerville 
carried on his business in Birmingham from 
about 1745 to 1765. The excellence of his pro- 
ductions depended not only on the beauty of 
the type, but on the trouble he took to obtain 
the best paper and the best ink. There was, 
indeed, a revival of printing in England about 
the middle of the century. The University 
Press at Oxford turned out a good deal of very 
beautiful work, and the Cambridge Press also 
was fully occupied. The presses employed 
showed no great advance on those used for 
the two previous centuries. The ingenious 
and eminent Dutch cartographer, Blaeu, had 
improved the old press in the seventeenth 
century, and his presses were introduced 
into England at some time during the early 
years of the eighteenth, but until the third 
Earl Stanhope (1798) invented his greatly im- 
proved iron press, no very great changes seem 
to have been made. Presses were of wood, 
with a slab of stone or marble set in a frame 
(called the coffin) of wood. Printers made 
their own ink. The old manuals give detailed 
instructions for the manufacture. The in- 
gredients were boiled linseed oil and lamp- 
black. Later resin was added. MHansardt{ 
gives Baskerville the credit of being the first 


* Page 347. 
+ Typographia, p. 350. 
+ Typographia, p. 117. 
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to improve the ink which had satisfied his pre- 
‘decessors for 200 years. He certainly added 
resin, but his chief care was to obtain very 
fine lamp-black. After his death (in 1775) his 
process ‘‘ remained dormant ” till 1790, when 
it was revived and utilised by Bulmer. 

Up to the middle of the century there was 
not much English bookbinding which could 
compare with the sumptuous productions of 
the great French binders, though there was 
much excellent work and some examples 
which are very highly esteemed by those 
capable of forming an opinion. But in 1766, 
or thereabouts, Roger Payne, the most cele- 
brated of modern English binders, started a 
school of his own, and though he only worked 
for a few years (he died in 1797) the impulse 
ihe gave to the art continued for long after his 
death. 


FURNITURE, CARPETS, &C. 


‘In the manufacture of furniture, English 
makers, during the greater part of the 
eighteenth century, followed the French school. 
In England we had, about the middle of the 
century, a school of carvers, gilders, and orna- 
menters following the extravagant style of the 
French. The most prominent name is that of 
‘Thomas Chippendale, who worked from the 
middle till towards. the end of the century.’’* 

Though Chippendale and his contemporaries 
admittedly drew their inspiration from France, 
they founded a distinct school of their own, a 
‘school whose productions, appreciated in their 
own days, were disregarded by the following 
generation, but have now again become fashion- 
able and are much sought after. The first 
edition of Chippendale’s work, the ‘‘ Gentle- 
man and Cabinetmaker’s Director,’’ was pub- 
lished in 1754. Robert Adam also had con- 
siderable influence on the popular style a little 
later by his designs—he did not make any 
furniture—and Sheraton carried on the tradi- 
tions of the school into the nineteenth century. 
‘Heaton t mentions the names of several other 
contemporary cabinetmakers, and gives abun- 
dant illustrations of their works. 

Ebony, satin-wood, and other tropical woods 
were now being used for decorative furniture. 
Mahogany was first brought to London in 
1724.1 

Carpets until well on the century were 


* Pollen. Euclish Furniture, etc. 

+ Furniture and Decoration of the Eighteenth Century, 
J. A. Heaton, 1880. 

+ Holtzapffell’s AMe-kanical Manipulation, vol. i. p. gt. 
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rather a luxury than a necessity. Chambers’s 
‘ Cyclopzedia ” (1751) defines ‘‘ carpet” as a 
covering which might be spread on a table, 
“or even a passage or floor.’’ From very 
early times Turkey and Persian carpets had 
been imported from the Levant. About 1619 
Sir Francis Crane started tapestry works at 
Mortlake, in Surrey, aided by James I.; but, 
though the ‘ Encyclopedia Britannica ”’ 
speaks of them as making carpets, the very 
full and elaborate account of the works given 
in the ‘‘ Victoria County History for Surrey’’* 
makes no reference to any product other than 
tapestry. Owing to the failure of the project 
the works became Crown property. They 
turned out much fine work under Charles I., 


languished after the Restoration, and came to 


an end in 1703. After 1685 some of Colbert’s 
carpet weavers (he had introduced the industry 
from Persia into France in 1664) came over 
amongst the other exiles, and some:are said 
to have settled at Wilton and started the 
industry there. 

Defoe (or his Editors) in his ‘‘ Tour,” f tells 
us that the Earl of Pembroke had established 
some foreign weavers at Wilton, and says 
‘they are already arrived to very great perfec- 
tion in making tapestry and carpets of all 
sorts.” The writer in the ‘‘ Victoria County 
History of Worcester,’’{ gives 1745 as the date 
for the introduction of the foreign artisans. 
Before this (1735) carpet-making had been 
started at Kidderminster, which had long been 
noted for its linsey wolseys. The carpets 
made there were ‘‘ the flat two-ply reversible 
carpet, then, and now known as Kidder- 
minster.’’§ 

A few years later (1749) John Broom brought 
over a weaver from Brussels to Kidderminster 
and started making the ‘“‘ looped-pile fabric.’’ 
It was in or about 1755 that carpets in imitation 
of those imported from Turkey, were first made 
at Axminster. 

At Pavenham, in Bedfordshire, there existed 
a small industry of rush mat-making from 
the large bulrush (Sczxpus lacustris) of the 
Ouse. This is said to have been in its most 
prosperous state in the earlier part of the 
eighteenth century, and to have declined with 
the increasing use of carpets. || 


(To be continued.) 


* Vol. ii., p. 354. 
+ Edition of 1748, vol. i., p. 339. 
¢ Vol. ii., p. 297. 
-3 Victoria County Histories (Worcester), vol. ii, p. 297. 
|| Victoria County Histories (Bedfordshire’, vol. ii, . 124. 


May 6, 1910. 


NINETEENTH ORDINARY MEETING. 


Wednesday, May 4th, 1910; Sir DAVID 
‘GILL, K.C.B., LL.D., F.R.S., President of 
the Royal Astronomical Society, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


-Bungard, Arthur William, M.R.San.Inst., 88, 
Winston-road, Green-lanes, N. 

‘Griffiths, W. T., Charanpur P.O., near Asansol, 
E.J.R., India. 

Roderick, Ernest Cedric, 60, Park-road, Bedford. 

Rubbee, Khan Bahadur Khondkar Fuzl, Dewan to 
H.H. the Nawab Bahadur of Murshidabad, Mur- 
shidabad, Bengal, India. 


And as Honorary Corresponding Member:— 


Knox, Hon. Philander C., Secretary of State of the 
United States, Washington, D.C., U.S.A. 


The following candidates were balloted for- 


.and duly elected members of the Society :— 

Bousfield, Berkeley George, Pietermaritzburg, Natal, 
South Africa. 

‘Carter, Harold Thomas, A.M.I.Mech.E., Water- 
works, Aish Bagh, Lucknow, India. 

Dewar, Alexander L., The Bank of Vancouver, Van- 
couver, British Columbia, Canada. . 

Hendry, Charles Arthur John, A.M.I.Mech.E., 
Messrs. Martin and Co., 6 and 7, Clive-street, 
Calcutta, India. 

-Owen, Sol, Messrs. William Jacots, Owen and Co., 
Odessa, South Russia.. 

Wheatland, Marcus Fitzherbert, M.D., 84, John- 
street, Newport, Rhode Island, U.S.A. 


‘The paper read was— 


THE ALDRED LECTURE. 
HALLEY AND HIS COMET. 


By Pror. H. H. TURNER, 
D.Sc., D.C.L., F.R.S., 
Savilian Professor of Astronomy in the University of 
Oxford. 


The interesting visitor which is at present 
.attracting so much attention has only recently 
‘become visible to the naked eye, but has long 
‘been under observation in telescopes, and was 
‘first photographed in August last. It will 
-remain under such observation until December 
‘next. But this period of little more than a 
year represents only a small portion of the life 
-of the comet, which is chiefly spent at a great 
distance from the sun. The movements of 
-comets in our neighbourhood are tolerably 
rapid, but with distance from the sun they 
become slower and slower until they seem 
.almost to be arrested. There must be millions 
-of comets hovering, so to speak, in attendance 
upon our sun at distances from him far greater 
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than any of the planets, but still sharing his 
movements through space, and to be regarded 
as members of the same family to which we 
belong. At regular intervals these distant 
cousins pay a visit to the central hearth. 
Slowly they begin their pilgrimage, slowly 
their pace increases until the last few stages 
of the journey are made in the manner of a 
swoop, and then the return takes place in the 
inverse order. It is only during the swoop 
that we can observe them to advantage, or in 
many.cases see them at all. During this rapid 
passage we make as many observations as 
possible, and therefrom calculate, as well as we 
can, the complete path of the comet, most of 
which is never viewed at all by our telescopes, 
and is only verified as correct from the return 
of the comet in a predicted manner. But our 
knowledge being so imperfect, some of the 
elements are left in uncertainty, especially the 
exact period of return. Indeed, for many 
comets we cannot be said to know the period 
exactly at all. Itis often thousands of years 
in length, and the uncertainty may amount to 
hundreds of years. A very slight change in 
the circumstances observed by us would in- 
volve a very different history in the record of 
the orbit; the comet might. pass near one of 
the distant planets, which would disturb the 
path so greatly as to alter the date of return 
completely. Hence there is a peculiar interest 
in studying the movements of such comets as 
can be foliowed to best advantage, and of 
these Halley’s Comet is a conspicuous in- 
stance. 

It is easy to represent in a diagram the 
orbit of the comet and the orbit of the earth, 
but it is not so easy to infer by inspection the 
apparent behaviour of the comet as seen from 
our moving view-point. We can see this from 
the case of the planets, which all move in 
circles round the sun (or nearly so), but the 
appearance presented to us is not at all that 
of circular motion. Venus, for instance, ap- 
pears to oscillate from side to side of the 
sun, sometimes being seen as an evening star, 
at other times as a morning star. The outer 
planets, such as Jupiter, behave differently, 
they pass round the back of the earth and 
can thus be seen at midnight, when Venus is 
never visible. When thus seen in ‘‘ opposi- 
tion’’ to the sun they are nearest the earth 
and best situated for observation. Comets, 
which come from a great distance and yet 
approach the sun very closely, partake of the 
nature both of outer and inner planets; 
Halley’s Comet, for instance, was in opposition, 


604 


like an outer planet, some six months ago, 
and is now behaving as an inner planet. It 
is at present a morning star, and those who 
wish to see it must get up before sunrise. At 
the end of May it will be an evening star, visible 
in the west after sunset, and it will reproduce 
one of the most striking characteristics of 
minor planets, for on May 18th it will transit 
across the sun’s disc. The name of a transit 
of Venus is still familiar to us because of the 
excitement caused by the transits of 1874 and 
1882; possibly our grandchildren may lose 
this familiarity for there will not be another 
transit of Venus until 2004, and even then it 
may not cause much excitement. The 
phenomenon itself is not magnificent, and the 
interest aroused was mainly due to the object 
for which observations of the transit were 
made, viz., the determination of the sun’s 
distance. The transit of Halley’s Comet can- 
not be applied to such a purpose, and, indeed, 
there is a doubt whether it can be seenat all. 
If seen it may tell us something of the size of 
the comet’s head which at present is only 
vaguely estimated; and those on the proper 
side of our earth will, therefore, keep a 
sharp look out for such indications. For our- 
selves the transit will take place at night, and 
the only use we can make of the opportunity 
will be to watch for possible indications of 
some influence from the tail of the comet if we 
sweep through it. The tail of a comet always 
points directly away from the sun, and if long 
enough (that is to say, if it stretches for about 
fifteen million miles), will envelope us on 
May 18th. We know so little of its nature that 
it is impossible to say with certainty whether 
any influence can be detected ; possibly deli- 
cate instruments for recording atmospheric 
electricity might show some disturbance; 
possibly, if there are solid particles in the tail 
at such a distance, a few meteors may be seen ; 
possibly nothing will happen at all; and this 
last alternative -is. by far the most likely, for 
according to recent observations, the tail is far 
too short to reach us. 

What do we know of the nature of a 
comet’s tail? Near the head we notice that 
there is a dome-shaped envelope which sug- 
gests that something has been spouted from 
the head and turned back by some repelling 
force of the sun, much as water spouted from a 
jet into the air is turned back by the attraction 
of the earth. The shape of a fountain is, in 
fact, closely like that of a comet near the head. 
The same curve, a parabola, characterises 
hoth, and accordingly the adopted view of the 
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nature of the tailis on these lines. But Mr. 
Eddington has recently called attention to 
a grave difficulty; he has calculated from 
Comet Morehouse, which appeared eighteen 
months ago, what must be the magnitude 
of the sun’s repelling force to accord with 
this view, and he finds it almost inconceiv- 
ably great. The suggestion was made, ac- 
cordingly, that possibly a different view 
might fit the facts better, viz., that the 
matter was not spouted from the comet’s 
head and turned back by the sun, but 
came from the sun and was turned back by 
the comet. Mr. Eddington has done some- 
thing already to examine this view, and finds 
several striking facts in its favour. In the first 
place the shape of the curve, the parabola, 
which has been taken as good evidence for the 
Secondly, 
since the matter is streaming out from the sun, 
and the comet is moving across it, we must 
take into account the motion of the matter 
relative to the moving comet. It should be 
possible to test the correctness of the view by 
observing the direction of the comet’s tail, 
which should: not lie accurately in the line 
away from the sun, but should be slightly 
inclined to it. Measurements of several 
photographs seem to support this view. The 
investigation is only at a very early stage, but 
is, perhaps, worth mentioning as a further illus- 
tration of the possibility that nothing whatever 
may occur on the night of May 18; for on this. 
hypothesis the earth, even if the tail swept 
over it, would only be a little more sheltered 
than usual from the matter which is constantly 
streaming from the sun, which we see as the 
corona whenever there isa total eclipse, and 
probably also, when there is no eclipse, as the 
zodiacal light. 

Besides the particles of solid matter which 
exist in the tail (whether spouted from the comet, 


or from the sun) there are also certain gases. Sir 


William Huggins found with his spectroscope, 
as early as 1881, that there were certain carbon 
compounds in the head of a comet, which are 
doubtless also present to some extent in the 
tail. Some very interesting spectroscopic 
observations were made on the Daylight Comet 
which interested us all so much recently. The 
spectroscope showed that there was sodium 
vapour, not only in the nucleus, but extending 
out into the tail on either side. The strong 
yellow lines in the spectrum have been thought 
to have possibly some other origin, perhaps. 
helium or a carbon compound. It may appear 
curious that there should be any doubt, but it 
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must be remembered that when an object is in 
motion the lines in its spectrum never corre- 
spond exactly with the lines of a terrestrial 
substance. They are displaced to one side or 
another according as the object is moving 
towards or from us. However in the present 
instance measures made at the Lick Obser- 
vatory seem to identify the lines as sodium 
lines when due allowance is made for the 
comet’s motion away from the earth. Pro- 
fessor Fowler, of South Kensington, has re- 
cently made an interesting identification of 
the spectrum of a comet’s tail with that of some 
substance which at present he has not com- 
pletely recognised, but which he believes to be 
a compound of carbon, hydrogen and oxygen 
in a state of great tenuity. He can obtain a 
spectrum in his laboratory when the pressure 
is reduced to less than 100,oooth of atmo- 
spheric pressure. This again is an indication 
how difficult it may be to observe anything at 
all as we go through the tail. If, as has been 
jokingly suggested, some of the atmosphere is 
bottled and analysed after the passage, less 


than 100,o00th part of it can be accredited to` 


the comet. 

The particular interest of Halley’s Comet lies 
mot in the fact that we shall pass through its 
tail, not in the magnificence of the spectacle 
which we hope to see (for this will be much less 
sensational than, for instance, the comet of 
1858, or even of 1882), but in the circumstances 
which first brought its existence to the know- 
ledge of the world. It was the first comet of 
which the return was predicted with success. 
Halley reaped this reward, the great reward 
of having an enduring monument in the skies, 
as the well-deserved outcome of his devotion to 
science. 
to have an instinct for discerning at any parti- 
cular moment the most important thing to be 
done, and the energy to do it, such a man as 
would have made a great general or a great 
statesman, or succeeded in many other walks 
of life, and such a man as is only too rare in 
the history of science. When an undergraduate 
at Oxford (Queen’s College), he was struck 
by the fact that our knowledge of the stars was 
practically limited to those of the Northern 
Hemisphere, and he determined personally to 
rectify this at the earliest possible moment. 
Accordingly, he did not wait even to take his 
degree but started for St. Helena to make a 
catalogue of Southern stars. Bad weather 
rendered his expedition far less successful than 
he hoped, but, nevertheless, a beginning was 
made, the foundations of our knowledge of the 
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southern hemisphere were laid. He gracefully 
acknowledged the help and patronage of the 
King by naming a small constellation ‘‘ Robur 
Caroli II.,’’ but the name was afterwards 
omitted by a German editor. His name 
for a striking double star, Cor Caroli, has 
survived. In later years his studies of the 
positions of the stars convinced him that they 
were not really fixed in their places, but that 
some of them must have moved since the ob- 
servations of Ptolemy. From this beginning, 
due to Halley, springs our knowledge of the 
proper motions of the stars and all that has 
come from it. Another of his great enter- 
prises was the attempt to determine longitude 
at sea. It is quite easy for a sailor to deter- 
mine his latitude (how far, that is, he is north 
or south of the Equator), but his longitude is a 
different matter, and the uncertainty often led 
to grave difficulties and often disasters. Here, 
again, Halley saw that a great effort must be 
made to remove this disability. He obtained 
the loan of a ship from the king (not Charles 
II. by this time, but William of Orange), and 
was instructed to make a long voyage, especi- 
ally in the southern hemisphere, to observe the 
magnetic variation, that is to say, the amount 
by which the compass points east or west 
of due north in various localities. In spite of 
the mutiny of his lieutenant (which caused his 
return home after first setting out), he com- 
pleted his voyage. He made a chart of the 
variations, and thus solved, for the first time, 
this problem of determining the longitude. 
His solution was very soon superseded by a 
better, in the invention of the chronometer by 
John Harrison; but this does not alter the 
fact that Halley was the first to give a solution 
at all. Even his own defects seem to have 
inspired him to a method of compensating 
them. He was himself not a very accu- 
rate observer, nor skilled in the use of the 
instruments of a fixed observatory. Possibly 
his experience with rough and ready methods at 
sea may have contributed to this end. Be 
that as it may, he was so far out of personal 
sympathy with accuracy in observation that he 
used to say, ‘‘ Take care of the minutes of arc 
and the seconds will take care of themselves.’’ 
It is, therefore, not to be wondered at that his 
observations as Astronomer Royal were not of 
any value; andit might have happened that 
he would look for a successor equally 
indifferent to accuracy, but he was too great a 
man to make such a mistake. He set his 
heart upon being succeeded by Bradley, the 
most painstaking and accurate observer of the 
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time (possibly of all past time), and Bradley’s 
skill soon made up for any deficiencies of the 
previous twenty years. 

But Halley showed his greatest insight in 
connection with the discovery of the great law 
of gravitation. He shared with others the 
suspicion (for in 1684 it amounted to little 
more) that a law of attraction, varying as the 
inverse square of the distance, would explain 
the movements of the planets round the sun ; 
but while others were content to let the matter 
rest there, or to claim falsely that they had 
satisfactorily proved the proposition, Halley 
saw the vital necessity of sifting the matter to 
the bottom. When other inquiries had failed, 
he determined to visit Newton, at Cambridge, 
with the idea of enlisting his help in solving 
this great problem. To his great delight he 
found that it was already solved. Newton 
had already proved that an object attracted 
by the sun in this way would move round 


it in an ellipse; and since Keppler had 
already shown that the planets did 
move in ellipses the existence of Gravi- 


tation was established. Halley saw further 
how important it was to publish this discovery, 
and paid for the publication from his own 
pocket when other means failed. It might 
also be said that in this one particular of 
recognising the thing to be done and doing it, 
Halley compared favourably with his great 
friend Newton; for Newton, after proving the 
proposition, had tossed it aside, shrinking 
from publication which had sometimes en- 
gaged him in disagreeable controversy. Had 
it not been for Halley we might have lost this 
discovery at any rate for a number of years. 
But Newton, though he was diffident as to 
publication, and failed perhaps to realise the 
importance of his discovery to the world, 
proved his own remarkable insight in a dif- 
ferent manner. He, and he alone, saw that 
even after the proof about the ellipse had been 
formulated, there was yet a grave difficulty in 
accounting completely for a universal gravita- 
tion as the cause not only of the planetary 
movements, but of the falling of objects 
towards the earth.» He realised that there 
was need of a further proposition, which he 
ultimately succeeded in proving, viz., that a 
sphere, however large, would attract another 
sphere, however close to it, as though it were 
concentrated at the centre. This completed 
the great law which was given to the world in 
1086 ; but without this great proposition the 
law of gravitation would have remained a 
mere rough approximation instead of taking 
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its place at once, and thereafter, as the most: 
accurate law known to science. 
Not only were the movements of the planets. 


explained, but it became possible to calcu- 


late the orbits of comets, and Halley took. 
the earliest opportunity of calculating as. 
many as he could. This opportunity did not, 
however, come to him for nearly twenty years, 
since he was full of other projects. It was in 
the interval that he made his great voyage for ` 
determining the longitude; and it was not 
until 1704, when he had been elected Savilian- 
Professor of Geometry at Oxford, that he found 
the leisure to make the cometary calculations. 
required. The result was a list of twenty- 
four orbits, representing all the comets which 
had been sufficiently observed. He had the- 
insight to see that this was a thoroughly im- 
portant thing to do, though neither he nor any- 
one else suspected what was to be the most 
important outcome. Three of the twenty-fcur~ 
orbits were found to be nearly the same, those - 
of the comets of 1531, 1607, and 1682. The- 
figures were so closely the same that he felt 


“sure they must relate to the same comet ;,. 


though there was one difficulty, in that the- 
interval between the two returns was not the- 
same. ‘This discrepancy, however, he rightly 
ascribed to the influence of the planets, espe- 
cially Jupiter and Saturn. He pointed out that: 
these planets disturbed one another, and 
therefore would disturb a comet too. He put 
very Clearly also the point that the disturbance - 
would be much greater in the case of a comet. 
We have said that a comet travels away to a. 
great distance from the sun, and comes almost. 
to a resting point; indeed, as Halley re- 
marked, a very slight change in its velocity 
would send it away altogether from the sun’s. 
influence, that is to say, would make all the 
difference between a finite and an infinite- 
time for its return. Hence a smaller dis- 
turbance might easily affect the time of its- 
return seriously. There was no difficulty 
that he could see in identifying the three 
comets as the same, and in predicting a sub- 
sequent return in 1758. Halley did not live- 
to see the return, but died in 1742, at the age 
of 85, but he left on record his conviction that 
the comet would appear again, and his hope- 
that posterity would remember to credit an 
Englishman with the prediction. 

It was first seen on Christmas day 1758. It 
returned again in 1835, and now it is with us- 
once more. The interval between the returns- 
varies afew years, from about 75 to nearly 80, 
the variation being due, as Halley surmised, . 
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‘to the interference of the planets with the 
-comet’s movements. It is one thing to realise, 
as Halley did, the general nature of this inter- 
‘ference, and quite another matter, involving 
much laborious calculation, to determine it 
.accurately. Halley, with his national pride, 
would have been delighted at the skill with 
which this problem has recently been attacked 
by two of his countrymen, Mr. Cowell and Mr. 
‘Crommelin, of the Royal Observatory at Green- 
wich. Mr. Cowell, after trying old methods 
with more or less success, found it advisable 
to employ a totally new method. lt has been 
‘the custom, hitherto, in such calculations to 
-consider the path of the comet as an ellipse, 
according to Newton’s great discovery, but 
an ellipse which is continually changing 
in detail owing to the disturbances of the 
planets. Mr. Cowell, however, has found it 
desirable to abandon the idea of the ellipse 
altogether and to follow the comet, step by step, 
along its orbit, first forecasting a little ahead, 
then calculating the consequent attractions of 
the planets, verifying his forecast or modifying 
it, if required, and so by making each step 
secure before proceeding to the next obtaining, 
ultimately, the complete and accurate history 
of the comet between two returns. It will 
readily be understood that a process of this 
kind involves much labour. During 74 years 
the comet was followed by calculation alone, 
for it was hopeless to attempt to observe it. As 
a result of the calculations it was predicted 
that it would be seen in a certain place in the 
sky in August and September, 1909, and on 
taking a photograph of this region the comet 
‘was found close to the predicted place. The 
‘honour of first identifying it in this way falls 
to Dr. Max Wolf, of Heidelberg, but it is some 
compensation to Englishmen that, with the help 
of Dr. Wolf’s information, they were able to 
identify earlier images of the comet on photo- 
graphs taken at the Royal Observatory, Green- 
wich, and earlier still at the new Observatory 
of Helwan ,in Egypt. The generosity of Mr. 
Reynolds of Birmingham has furnished this 
last observatory with a fine reflecting tele- 
scope, the mirror of which, 30 inches in dia- 
meter, was, like that at Greenwich, made by the 
late Dr. Common cf Ealing ; and with this fine 
instrument, in the splendid climate of Egypt 
the first picture of Halley’s comet at its present 
return was secured. 

Messrs. Cowell and Crommelin have not only 
‘calculated the recent history of the comet, 
they have carried it back through the cen- 
turies as far as 240 B.c. We have seen that 
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Halley collected all the observations of comets 
sufficiently good and numerous to enable him 
to calculate orbits; and these did not include 
any comet earlier than 1337, nor any appear- 
ance of his own particular comet before 1531. 
But more observations have come to light 
since then, especially in Chinese annals, and 
on further search being made, in the first 
instance by Mr. Hind, some half a century 
ago, it was found that bright comets had 
appeared in 1456, in 1378, in 1301, and so on, 
which could with great probability be identified 
with Halley’s. This probability Messrs. Cowell 
and Crommelin have now converted intoa cer- 
tainty. It was not possible, or even necessary, 
to carry back the computations into the past 
with the same accuracy as was adopted for 
the last return: for the observations available 
for identification were, in many instances, very 
rough, specifying, for instance, the position of 
the comet by the constellation in which it was 
seen. But they adopted something ofthe same 
principle of proceeding step by step, making 
the appearance at one return secure before 
working back from it to the preceding; and 
thus they were able to correct several mistakes 
in Hind’s original list. 

One of the early appearances is especially 
interesting to us, that of 1066, which is the 
date of the Norman Conquest. It has long 
been known that a bright comet appeared at 
that time, and was figured on the Bayeux 


tapestry as having played an important 
part in the Conquest. The Normans 
regarded it as a favourable omen and 
assigned it this place in the records 


as something more than a mere symbol. 
Comets in old days were regarded as bringing 
various disasters on the human race. When 
Josephus was reviewing the incidents which 
preceded the fall of Jerusalem he remarked 
upon the ‘‘comet that hung over Jerusalem 
for one whole year together in the figure of a 
sword.’’ It seems quite possible that this was 
also an appearance of Halley’s Comet which 
took place in A.D. 66, although this phrase 
‘one whole year together ’”’ is not quite con- 
sistent with what we know of the period during 
which the comet can be visible to the naked 
eye. For instance, our opportunities on the 
present occasion are limited to the few weeks 
between the middle of April and the middle 
of June; perhaps they may be even more 
restricted. Mr. Crommelin has discovered 
a curious coincidence in the history of the 
comet which might in old times have attracted 
very serious attention. He points out that in 
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1835, as in the present year, there were elec- 
tions to Parliament, and that the figures of the 
returns were almost exactly the same in the 
two cases; and not only that, but those of the 
preceding election bear a very close resem- 
blance, so that if this were all we knew of 
comets it would be a very natural inference 
that they had a very strong political influence. 
Such coincidences may help us to understand 
the dread of comets in old times. They 
appeared at comparatively rare intervals when 
nothing but the eye was available for their dis- 
covery ; about thirty per century seem to have 
been noted, and it was not difficult to find some 
disaster which could be ascribed to each 
visitor in turn. Modern resources have in- 
creased the number of comets known to us at 
least tenfold, and this familiarity, added to 
our knowledge of the habits of comets and their 
movements, has displaced the old dread which 
was bound up with unfamiliarity and ignor- 
ance. In dispelling the old fear Halley took 
a prominent part, and when we see his comet 
in the sky let us think of all he did, not only 
for England, to which he was so proud to 
belong, but for the whole world. 


DISCUSSION. 


The CHAIRMAN (Sir David Gill), in proposing a 
hearty vote of thanks to the author for his interesting 
lecture, said he was very sorry to hear that one so 
interested as Professor Turner had been, and was, in 
comets, did not see to advantage the great comet of 
1882. Personally, he had the advantage of sezing 
that comet under the most favourable circumstances 
possible at the Cape of Good Hope. He would never 
forget the excitement which was created when one 
day in September the comet was seen to rise 
just immediately after the sun, and those present 
watched it in the afternoon approaching the sun 
closer and closer. One of the regrets of his life was 
that he had to go away from the Observatory down to 
Simonstown to keep an official appointment, which 
he could not escape, so that he did not himself 
see what happened when it came up to the edge of 
the sun. Two astronomers, however, who were 
carefully watching at the Observatory, noticed that 
when the comet came up close to the edge of the sun 
it disappeared entirely. It was thought at the time 
that the comet had actually passed behind the sun, 
because only two previous observations had been 
made, and no idea could be formed of what the real 
oibit of the comet was. Asa matter of fact, when it 
was possible afterwards to compute the path of the 
comet it was found that it had passed between the 
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earth and the sun, just as Halley’s Comet would do 
on the 18th inst. The comet, however, was either 
made up of particles so small and separate that they 
were not visible upon the surface of the sun, or else 
its total nucleus was so small that it could not be 
seen. It was certainly less than one second of arc 
in diameter, z.e., less than a threepenny piece 
seen at a distance of a mile, otherwise it would 
most certainly have been seen on the surface of the 
sun. It was quite possible the same sort of thing 
might happen in the case of Halley’s Comet, 
and those few who would have the- opportunity 
of seeing the transit might see nothing at all. 
They might have to be content with determining the 
fact that the nucleus was not visible on the surface of 
the sun. On the occasion to which he had referred, 
in 1882, he was on the outlook early the next morning, 
at Simonstown, and saw the tail reaching nearly to 
the zenith, whilst the nucleus was still far below the 
horizon. As the day began to break, the tail was past 
the zenith like a great sword overhanging the world ; 
so that in that single night, by the time the sun rose, 
the comet had swung right round the sun, and the tail, 
many millions of miles long, had swungright round too. 
He, therefore, found it very difficult to imagine that the 
material particles of the tail had actually passed 
through such an enormous track, and, partly on that 
ground, he felt very strongly inclined to second the 
author’s theory that what was seen was some effect 
from particles emanating from the sun, rather than 
from particles emanating from the comet. The author 
had stated that Halley’s magnetic lines had been sug- 
gested as a means of determining position at the North 
Pole. That wasreally not the most practical applica- 
tion of Halley’s magnetic lines in finding position, be- 
cause the Germans were now using the direction of the 
magnetic lines for locating the position of airships, 
there being no other way that they could conceive of 
ascertaining on a dark night, or when concealed by 
fog, whether airships were getting over the sea or not. 
The Germans had been exhausting their ingenuity in 
inventing means of determining the magnetic devia- 


.- tion of a compass when used upon a flying machine 


as the only hope of finding the position of an airship 
when the fog below obscured the ground over which 
it was passing, and in that way it was hoped that 
means would be found to avoid danger to airships. 
The magnetic deviation would be of very little use at 
the North Pole, where the great difficulty was to 
ascertain the astronomical direction. If one was 
standing at the North Pole, it was obvious that wher- 
ever one looked was due south. The great difficulty 
near the North Pole was to determine what 
was due north and what was due south. An 
extremely simple way of determining the posi- 
tion, however, was by measuring the lunar dis- 
tances. Although the moon travelled about thirty 
times as slowly as the earth’s rotation, a few so-called 
miles of longitude meant only a few feet at the pole. 
Professor Turner had been steeped for a long time in 
the literature of Halley’s Comet, and no more happy 
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exponent of it could be found; and he was therefore 
sure all present would cordially join in according the 
author a most hearty vote of thanks for his delightful 
lecture. 


The vote of thanks was then put, and carried unani- 
mously, and Professor Turner having briefly acknow- 
ledged the compliment, the meeting terminated. 


THE WORLD’S COTTON CONSUMPTION. 


The International Federation of Master Cotton 
Spinners’ and Manufacturers’ Association have just 
issued some remarkably interesting statistics for the 
half year ending March Ist, 1910. These returns 
deal with results obtained from spinners using 
119,154,411 spindles out of the world’s total of 
133,421,004 spindles. The first place, of course, is 
taken by the United Kingdom with an estimated 
total of 53,729,982 spinning spindles in work. 
The second place goes to the United States with an 
estimated total of 28,000,000 spindles, Germany 
ranking third with 10,058,370 spindles, and being 
followed by Russia (8,200,000 spindles), France 
(7,033,187), India (6,053,234), Austria (4,557,137), 
Italy (4,150,000), Spain (1,900,000), Japan 
41,954,850), Switzerland (1,496,698), and Belgium 
(1,312,720 spindles). 

As is natural during a period of trade depression, 
mill stocks, reckoned in bales per 1,000 spindles, are 
generally low. In Great Britain these were, on 
March Ist last, 8-50 as against 13°58 in 1907. The 
following table sets out the position on March Ist in 
each year, in this respect, since 1907 :— 


Mill Stocks, actual bales per 1,000 spindles. 


IQIO 1909. 1c08 1007 
Great Britain.) 8-50 9°72 10°94 13°58 
United States} 59°79 65°78 40°35 — 
Germany 34°51 40°86 49°14 41°96 
Russia.. 85:41 76°88 67-60 55°74 
France 28°58 29°95 34°45 35°02 
India .. ..} 70°13 94°75 96:86 — 
Austria 39°25 44°84 73°05 65°60 
Italy 43°42 55°10 76°52 71°gO 
Spain .. 37°28 39°49 40°20 40°86 
Japan .. 120°385 | 130°77 | 117.32 — 
Switzerland. .| 19°07 21°77 27°37 17°10 
. Belgium .. | 45°32 48:04 63°08 45°49 


The fact that stocks are now—and are usually— 
so low in Great Britain, Switzerland, and France is 
due to the finer counts of cotton spun in these 
countries. The following figures give the consump- 
tion, in actual bales per 1,000 spindles, for each 5 ear 
endin August 31st :— 
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Country. 1909. 1908 | 1907. 
Great Britain 65°62 7274 | 80°24 
United States 297°17 267°82 | 418-73 
Germany .. 173°64 18145 180°72 
Russia.. .. ..| 236°56 250°07 33°42 
France.. .. ..| 139°09 141'1I7 139°85 
India .. 387°29 399°24 — 
Austria 18445 183°77 196°68 
Italy 23538 245°68 255'OI 
Spain .. 172°15 185°43 184°32 
Japan .. 611°43 625°31 787719 
Switzerland 64°82 63°60 63°21 
Belgium 170°75 182°76 171-76 


FOREIGN HOLIDAY COURSES. 


The Board of Education has recently issued the 
annual ‘‘ Table of Holiday Courses on the Continent 
for Instruction in Modern Foreign Languages.’’* 

Courses are now held at seven centres in Germany 
and Austria, eighteen in France, and three in Swit- 
zerland. There is also an Italian Course at Florence, 
and one in Spanish at Santander. Several of the 
French Courses are held in towns on the coast, one of 
the most efficient being at Boulogne, which is little 
more than a three hours’ journey from London. 

The duration of the courses, and the times at 
which they are held, vary at different centres; most of 
them, however, take place in August, and extend 
over four weeks. The fees are very small—full parti- 
culars are given in the table mentioned above—and 
the cost of living in a pension de famille is very 
moderate. In some cases reduced rates are allowed 
by railway companies to students on presentation of 
their cards of entry. 

The lessons and lectures are given by native pro- 
fessors in their own languages, so that it is necessary 
for students to have some slight knowledge of the 
spoken language of the country. There is, however, 
an elementary as well as an advanced course at nearly 
all centres. Some of the courses are held at univer- 
sities, others take place in the prircipal college or 
school of the town. The lessons are given by masters 
of the local college, while the more important lectures 
are delivered by leading professors of the neighbour- 
ing university. At some courses a series of lessons 
and lectures of graduated difficulty is held each 
day, and it is left to the student to decide from day to 
day which lectures he will attend. 

At other centres, as at Boulogne, for instance, each 
student is interviewed on arrival by the director, by 
whom he is drafted into a certain class, according to 
his knowledge of the language. These classes, pur- 
posely kept very smal], work together during the 
whole period of the course. A large staff of pro- 
fessors address these classes on various topics of in- 
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terest, such as the literature and institutions of the 
country. These short lectures are followed by dis- 
cussions, during which, it is hardly necessary to say, 
ample opportunity is given the professor to correct 
the faulty pronunciation of the students. 

Special lectures, open to all students in common, 

are delivered each day, while in the morning, before 
the regular work commences, one of the professors 
gives a dictation. It is not forgotten that the 
students are, after all, on their holidays, and for this 
reason work is usually confined to the morning. The 
rest of the day is thus left free for sport or for excur- 
sions organised by the local officials. 
women of many nationalities meet together at these 
courses, so that exceptional opportunities are pro- 
vided for acquiring information and comparing notes 
about the social institutions and customs of other 
countries. At a few of the German courses—Mar- 
burg is one—lectures in French and English are 
given in addition to those in German. 
_ Arrangements are made by the local committee by 
which students can reside in a pension or with a 
private family where there is full opportunity for 
practising the language. It is obvious that by no 
means the least benefit is derived from this part of the 
programme. There is no doubt whatever that the 
serious student who works with some perseverance 
and application will make real and encouraging pro- 
gress in the study of a foreign language by spending 
three or four weeks at one of these admirably con- 
ducted holiday courses. 


COMMERCIAL COURSES. 


Some of the holiday courses mentioned above 
have a Commercial Section, but, on the whole, they 
deal more especially with the language and literature 
of the country. A few years ago, however, the 
International Association for the Promotion of Com- 
mercial Education was founded for the purpose of 
organising purely Commercial Courses each year in 
different countries. The offices of the association are 
at Berne, and the President, to whom all communica- 
tions should be sent, is Monsieur A. Junod, Départe- 
ment fédéral du Commerce, Berne, 

The prospectus states that the aim of these courses 
is s— 

1. To demonstrate to the students the economic 
development of the country in which the course is 
held, while at the same time studying its manners and 
customs, and its relations with other countries. 

2. To familiarise students with the language of the 
country. 

3. By means of excursions to make known the 
country and its commercial and industrial enterprises. 

4. To create intercourse between persons who, in 
various countries, deal with commercial questions. 

5. To examine thoroughly questions relating to 
the teaching of the Economic and Commercial 
Sciences, and those bearing on the study of Modern 
Languages. 

The first course was held at Lausanne in 1907, and 
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the second at Mannheim in 1908. Last year the 
meeting took place at Havre. It was attended by 
145 students, representing nearly every country of 
Europe except England. The lessons were held in 
the Ecole supérieure de Commerce, while the lec- 
tures were delivered in a hall at the Bourse. The fee 
for the course, which lasted four weeks, was 60 francs. 

The students were divided into three groups accord- 
ing to their profession and their knowledge of the 
language. The official report on the meeting states 
that the students were most industrious, and, at their 
special request, some of the lessons commenced at 
the rather early hour of 7 a.m. A large number of 
Jectures on French Industrial and Economic History, 
as well as on different branches of commerce was 
given by as many as 40 leading French merchants 
and professors. . Special facilities were given the 
students for inspecting the commercial estabiishments 
of Havre and the surrounding district. 

This year the course will be held at Vienna from 
August 15 until September 10. Full particulars can be 
obtained from Prof. Ch. Glauser, Ph.D., Akademie- 
strasse 12, Vienna. On the conclusion of the course 
the Ninth International Congress for Commercial 
Education will be held at Vienna from September 
II to 15. It will be remembered that the Fourth 
Congress took place in London in 1897 under the: 
auspices of this Society. 


INTERNATIONAL EXCHANGE OF SCHOOL- 
CHILDREN. 


While dealing with the opportunities provided for 
the study of foreign languages abroad it is impossible 
to overlook the useful woik being done by the 
Societé d’Echange International des Enfants et des 
Jeunes Gens. This Society was founded six years 
ago by M. Toni-Mathieu for the exchange of young 
people of different nationalities either for the school 
holidays or for a longer period. The Minister of 
Public Instruction is Président d’ honneur, and the 
many well-known names on the Council are a 
guarantee that the Society has the support of the 
official classes. Most of the work done in connection 
with the Society is honorary, and the most rigid 
economy is displayed in order to keep the disburse- 
ments low. The necessary expenses are met by a 
small grant from the Government, by subscriptions 
from members of the Society, and by the fee of 
20 francs paid for each exchange. 

The Society commenced operations in a very modest 
way, but the number of exchanges is increasing each 
year, and in 1909 as many as 222 were effected— 
163 for the summer holidays, and the remainder for 
longer periods. The majority of these were between 
members of French and German families ; there were 
only 67 exchanges between France and England. 
Since its foundation in 1903 the Society has arranged 
800 exchanges. _ 

A parent wishing to make an exchange, has to fill 
up a form answering a variety of questions as to his 
profession, and the school which the boy attends. 
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These particulars allow the director to put into com- 
munication families of similar social position. A 
long correspondence before the holidays arrive allows 
the young exchangees to make the acquaintance of 
the family in which they will live, and so effectually 
breaks the ice. By reason of the interest taken by 
each family in the progress made by its young charge 
this method of exchange is far more useful, and much 
quicker progress is made, than by placing a boy ina 
foreign family as pensionnaire. Those who have had 
experience of both methods have no hesitation in 
affirming this. References are required and every 
, care is taken by the Society to see that the young 
people are in comfortable surroundings. Each year 
the director, or a member of his family, makes a 
foreign tour for the purpose of interviewing, as far as 
possible, those families which have made an exchange. 
By this means much valuable information is collected 
by the Central Bureau. Parents may, therefore, rest 
assured that their children will find themselves well 
cared for while residing with a foreign family intro- 
duced by the Society. That this is the case may 
be gathered from the fact that the same families con- 
tinue to make the exchange year after year. 

_ The address of the director is M. Toni-Mathieu, 
36, Boulevard de Magenta, Paris. 


EMPIRE NOTES. 


The Australian Labour Ministry.—The unex- 
pected has happened. Mr. Alfred Deakin’s Fusion 
Ministry has been defeated at the polls by the labour 
party, and the Commonwealth will, for some time to 
come, be ruled by men who have toiled in the mine, 
the factory, the day school, and at the bench. The 
policy, 
Andrew Fisher, Prime Minister, will not differ in 
many respects from that of their predecessors. The 
chief points of difference affect the financial relations 
of the Federal and State Governments. On the 
question of Defence, there is practical unanimity, and 
even in regard to immigration, the new ministry say 
they want more people to develop and to defend 
Australia. But they consider it is the first duty of 
the States and Federal authorities to deal with the 
subject of land monopoly, which they frankly affirm 
“bars the road.’ They will probably, therefore, 
introduce a graduated land-tax, by which they will 
endeavour to induce or compel owners of large estates 
to throw open considerable areas of land to new 
settlers from the Mother country and from the conti- 
nent of Europe, to whom, for this purpose and in the 
interests of a ‘‘ white Australia,’ they are prepared 
to extend a welcome. 


Sir George Reid at Birmingham.—In his address 
at the annual meeting of the Chamber of Commerce, 
at Birmingham, a few days ago, the High Commis- 
sioner for the Commonwealth drew attention to the 
fact that about 150,000 Britishers, many of whom 
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were among the most physically fit of our people.. 
were every year going from these shores to settle 
over-seas, and of these half went to countries where the: 
British flag did not wave. He, therefore, advocated: 
that efforts should be made to induce intendiny 
British emigrants to settle within the Empire, and 
so aid in the development of our own possessicns.. 
He hoped, too, that the merchants of Great Britain, 
in their own operations of commerce, would encourage 
the young, growing industries of the Empire. He 
drew attention to the fact that while Germany took 
11s. worth of British manufactures per head of popu- 
lation, and the United States 8s. worth, Australia 
took 57s. worth, or,:in all, about 23 million. sterling 
per annum, 


The Export of Australian Wool.— Same interest-- 
ing figures have recently been given by the Melbourne 
Age, showing the great advance in the export of 
wool to Europe and North America during the last 
fifty years. In the following Table the yearly relative- 
exports from Australia, Cape Colony, and River Plate: 
are shown, from which it will be seen that during the- 
last decade there has been an enormous increase in: 
the amount of Australian wool exported :— __ 


Australian. Cape. River Plate. Total 

Bales. Bales. Bales. Bales. 
1860.. 187,000 79,000 — 266 0o00- 
1870.. 546,000 152,c00 — 698,6co- 
1880.. 869,000 219,000- — 1,088,000: 
1890.. 1,411,000 288,0cO 317,000 2,016,000 
1900.. 1,456,000 140,000 468,000 2,064,000 
1909.. 2,296,000 380,000 571,000 3,247,cCO- 


It is confidently expected that, in the coming ten 
years, the increase of the wool export from Australia 
will be maintained, although recurrent dry seasons. 
may have to be faced, and large areas of pastoral land 
be broken up. for closer settlement. The better 
methods now being adopted in that country for: 
husbanding resources, and conserving water, and the 
increase of cheap and easy communication, will tend to- 
minimise the effect of occasional droughts, and give a. 
great impetus to the pastoral industry. 


New Zealand to Canada and London.—The Cana- 
dian Government has just concluded an agreement: 
with the New Zealand Shipping Company, by which- 
a subsidy of some £2,000 per month will be granted 
to the company for running a monthly service of 
steamers from New Zealand to the east coast of 
Canada. The ports of destination will be Montreal 
in the summer, and St. John and New Brunswick in 
the winter. Other leading ports in Canada will also 
be visited, and several Australian ports will be called 
at en route. By this means, an important exchan;e- 
of trade between the two countries will be opened 
up, and opportunities of travel afforded to tourists. 
The Canadian Pacific Railway is concerned in 
this new service. A development of New Zea-- 
land postal enterprise is also reported by making. 
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use of the new Transandine railway from Val- 
paraiso, on the west coast of South America, to 
Buenos Ayres, on the east coast, thus affording a 
quick route from New Zealand to London. It is 
stated that mails and passengers could be conveyed 
from Auckland to London well within 28 days. “At 
the present time,’’ says Mr. L. G. Reeves, of Auck- 
jand, for sometime a resident in South America, 
“the Royal Mail steamers do the trip from London 
to Buenos Ayres in 21 days, calling at eight South 
American ports. That time could be considerably 
reduced by a direct service. The rail journey from 
Valparaiso to Buenos Ayres occupies 35 hours, 
and the final stage from Valparaiso to Auckland 
(3,795 miles) could easily be accomplished in 10 
days.’’ The adoption of this route would certainly 
have attractions for tourists, while its advantages as 
an alternative mail service would be considerable. 


Cable Rates to Canada.—An important proposal 
relating to the control of cable rates and the cost of 
messages between Great Britain and the Dominion 
has been adopted by the Canadian Government, sub- 
ject to the approval of the Imperial Parliament. By 
this proposal, the control of cable rates will be placed 
in the hands of the Railway Commission, and a series 
of lower rates arranged for Press despatches. A new 
classification will also be adopted, to be known as 
‘ deferred messages,’’ which will be sent at sixpence 
per word during the hours when the wires are com- 
paratively free. Ordinary Press messages are to be 
taken at thieepence per word, and urgent messages 
cat Is. per word. An effort will be made to secure a 
general system of international control, by arrange- 
ment with the authorities of the United States. The 
‘Commercial Cable Company opposes the proposal in 
‘regard to ‘‘ deferred messages,” as they say that 
there are ‘no slack hours’’ so far as their cables are 
-concerned, There is no doubt that arrangements 
governing both the control and the cost of cable 
‘messages are needed, not only in the case of Canada 
-but of all parts of the Empire. The success of this 
new undertaking will, therefore, be watched keenly 
‘by the Home and the Colonial postal authorities, 
by the various cable companies, and by the public 
. generally. 


The Canadian Northern Railway.—The new 
-steamboat service organised by this company from 
Bristol, which opens on the 12th May, marks another 
„and an important development of Transatlantic enter- 
prise. Bristol has now entered into competition with 
Liverpool and Southampton as a port of departure 
‘tor Canada and is likely to become a serious rival. 
Happily, however, the increase of Canadian business 
and of the shipping facilities needed to deal with its 
.growing traffic, renders it more than likely that this 
long-delayed entry of Bristol into competition for a 
:share of Canada’s passenger and freight trafic will 
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do no serious harm to the other ports, while it will be 
of great service to tke West of England. 


Emigration to Canada.—The above statement is 
emphasised by the fact that emigration to Canada 
from the United Kingdom is extraordinarily heavy 
this season, so much so, that for weeks to come every 
passage in the outgoing steamers has been booked. 
This particularly applies to third-class bookings, but 
there are also a large number of first and second-class 
passengers emigrating to the Dominion. But, in 
addition to these, there are considerable numbers of 
people from the United States who are taking up ` 
land in Western Canada. Many of the latter 
originally settled in America from Canada, or are 
descendants of Canadians; so that, in this 1espect, 
Canada is only getting back some of her own people. 
Many young American farmers and others have, how- 
ever, been attracted to the Golden West, and are 
treking thither from all parts of America. So great, 
indeed, is the exodus that the United States 
we are told, are becoming alarmed, 
and are doing what they can to stem the 
tide. It is computed that the total number 
of new settlers at present entering the Dominion is 
about 1,000 a day. It is confidently expected, there- 
fore, that Canada will increase her population by over 
300,000 this- year. The arrivals from the States and 
oversea are said to be of the best class, and many of 
them are bringing considerable capital with them. It 
is estimated by the Dominion Immigration Depart- 
ment that the total capital that is likely to be thus 
brought into Canada this year will amount to 150 
million dollars, or over £30,000,000. But, notwith- 
standing this great influx of settlers, the Prairie Pro- 
vinces alone can absorb many thousands more men 


than are now arriving, and only 1} per cent. of the 


available agricultural land in these Provinces has 
been taken up. 


Colonial Stocks and Industries. — Colonial in- 
vestments of every kind have been affected by the 
general and enormous speculation in rubber and 
oil companies. But the boom in this attractive 
class of speculative business is likely soon to come to 
an end, if it has not already done so. It is satis- 
factory to note, however, that the leading Colonial 
stocks still maintain their position, and that some of 
the recent Colonial loans and flotations have appre- 
ciated in value. The latter applies to Grand Trunk 
Pacific and Canadian Northern Debentures, and to 
New Zealand, New South Wales and South Aus- 
tralian loans. But in view of the great expansion of 
trade in many of our over-sea dominions, especially 
in Canada and Australia, it is hoped that the attention 
of investors will be called to the opportunities afforded 
them fur sound and remunerative speculation in the 
industrial movements projected in many parts of the 
Empire. : | 
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ILtyp Isaac Repwoop.—lIltyd Isaac Redwood, 
whose death occurred last month, was the youngest 
son of the late Professor Theophilus Redwood, Ph.D., 
and was born in 1863. 

He was educated as a chemical engineer, and for 
five years was in the laboratory of Young’s Paraffin 
Light and Mineral Oil Company at their works in 
Scotland. He spent the next ten years of his life as 
chemist in the oil refinery of the Thompson and 
Bedford Company of New York. He then accepted 
the position of Technical Manager and Expert 
Adviser to Borax Consolidated, Limited, and at the 
time of his death had held that post for thirteen 
years. | 

He was a skilled mechanical engineer, and bis 
scanty leisure time was largely spent in his well-fitted 
workshop. He was a member of the American 
Society of Mechanical. Engineers, as well as of the 
Aeronautical Society, and was an enthusiastic 
motorist. 

He was a man of untiring energy, and found 
opportunity during an exceptionally strenuous life to 
write a work on Ammonia Refrigeration, besides 
two instructive handbooks respectively on Mineral 
Oils and their By-products, and Lubricants, Oils, 
and Greases. He became a member of the Royal 
Society of Arts in 1905. 


SiR JOHN HOLLAMS.—By the death, on the 3rd 
inst., of Sir John Hollams, head of the firm of 
Messrs. Hollams, Sons, Coward and Hawksley, 
solicitors, the legal profession has lost one of its 
oldest and most universally respected practitioners. 
Born at Otham, Kent, he was articled to a firm of 
solicitors at Maidstone, and afterwards, coming to 
London, he entered the firm then known as Messrs. 
Brown, Marten and Thomas, of which in due course 
he became the senior partner. For over fifty years 
the firm has possessed one of the largest practices 
in the City of London, where Sir John’s influence 
was very great indeed. Despite his age he attended 
regularly at his office until a few weeks ago. Sir 
John was.a member of the Judicature Commission, 
which was appointed in 1867, and sat for nearly 
seven years. He drafted the original report on which 
the discussions of the Commissioners proceeded, and 
was the last surviving member of the Commission 
whose recommendations, as embodied in the Judi- 
cature Act, revolutionised the practice of the English 
Courts of Law. He was knighted in 1902. He had 
few interests outside his profession: he was a 
member of the Ironmongers’ Company, a county 
magistrate, and a director of the South-Eastern 
Railway Company. He joined the Royal Society 
of Arts in 1890. 
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NOTES ON BOOKS. 


SOLID BITUMENS: THEIR PHYSICAL AND CHEMI- 
CAL ANALYSIS, TOGETHER WITH A TREATISE ON 
THE CHEMICAL TECHNOLOGY OF BITUMINOUS. 
PAVEMENTS. By S.F. Peckham, A.M. New York 
and Chicago: The Myron C. Clark Publishing 
Company. London: E. and F. N. Spon, Ltd. 
5 dols., or £1 Is. net. 


As a worker and experimenter with over 50 years” 
experience, Mr. Peckham writes with some authority 
on the subject of the bitumens and similar products ;. 
moreover, he is an enthusiast to whom every fact 
relating to bitumen or to its industrial uses is some- 
thing to be treasured. "We are reminded that the 
word “slime,” used in the English version of the 
Scriptures (Asphaltos in the Septuagint), may be 
reasonably regarded as referring to bitumen, as slabs 
cemented into their positions by means of bitumen, 
have been discovered at Babylon and Nineveh. Mr.. 
Peckham, in further illustration of the uses of bitu- 
men in ancient times, mentions the cisterns and silos 
which, with their bitumen linings, are still intact in 
Egypt and Petrea. 

Mr, Peckham’s chapter on the geological distri- 


bution of the solid bitumens is of special interest as- 


giving a remarkably full list of the bitumen deposits 
in the United States, but it must not be supposed 
that there is any failure to deal with important 
deposits outside the United States. 

A chapter of some 40 pages, on ‘‘ The Origin of 
Bitumens,’’ does justice to the various theories and 
views that have been promulgated, but leaves the 
matter in its old uncertainty; the notably contrasting 
view being, on the one hand, that of metallic carbide- 
nucleus (Berthelot, Mendeljeff), and that of heat,. 
time, and pressure on organic remains. To this. 
latter view Mr. Peckham evidently inclines. He- 
details the opinions of Mabery, which differentiate 
between those bituminous products that contain a. 
notable proportion of nitrogenous matter and those 
which are free, or nearly free, from nitrogen—the 
former being regarded as mainly of animal origin,,. 
and perhaps remotely comparable to Dipple’s oil, 
if one assumes the original product to have been 
profoundly modified by time and the many agencies. 
incident to time. 

Although, when studied from the everyday or 
practical standpoint, Mr. Peckham’s view as to the 
definition of bitumen is the ordinary or everyday view,. 
his classification of bituminous substances is highlv 
comprehensive, including the artificial pyrogenous 
products of the gas works or the shale distillery. The- 
most important sequence in his classification is, how- 
ever, that of the natural bitumens, which are classed 
under eighteen heads, ranging from natural com- 
bustible gas to the bituminous schists, and including, 
the coals, peats, and lignites. Looking at this tabu- 
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lation, it is easy to realise that the metallic carbide 
theory will only account for a few of the items. 

Part II. (Chemistry of Bitumens), Part III. (Phy- 
‘sical properties), and Part IV. (Technology of Bitu- 
minous Streets) taken together, make up the greater 
portion of the work, and these sections are eminently 
‘practical in their character. They relate to those 
substances which would be called bitumens in ordi- 
‘nary parlance, and are in no way weakened or 
‘diluted by the inclusion of all of the various products 
‘which have place in the comprehensive classification 


-of bituminous substances, contained in the early part. 


-of the book—a widely inclusive classification calculated 
to be eminently useful to the student. l 

_ Abundant references and a good index, tbis latter 
in two sections—‘“ Subjects ” and ‘‘ Names ’’—serve 
to give Mr. Peckham’s work additional value. The 
‘book includes 324 large octavo pages, with illustra- 
‘tions, chiefly of appliances used in the analytical or 
testing operations. A frontispiece gives a general 
‘view of the great pitch lake of Trinidad. 


WHE STYLES OF ORNAMENT.—By Alexander Speltz. 
Edited by R. Phené Spiers, F.S.A., F.R.LB.A, 
London: B. T. Batsford. 15s, net. 

The aim of this work is to represent the entire 
‘range of ornament in all its different styles, from pre- 
‘historic times to the middle of the nineteenth century, 
-and to illustrate the different uses to which it has 
‘been applied. For this purpose, Herr Speltz has 
collected a series of no fewer than 3, 500 examples, 
which are here arranged in historical order, with a 
‘short descriptive text. The first German edition 
appeared in 1904, and met with such success that a 
second edition was called for two years later. An 
English edition was published in America, in 1906, for 
sale in that country only, but as the historical accounts 
were not in accordance with the latest research, very 
considerable revision was necessary in preparing the 
present edition. The book, as it now stands, forms 
{as the editor says) ‘‘a veritable encyclopzedia of the 
‘evolution, development, and application of ornament 
‘In architecture and the decorative arts throughout the 
-ages,’’ while the bibliography and the index, arranged 
.according to subject and material, should increase its 
-value for those for whose use it is intended, ‘* archi- 
tects, designers, craftsmen, and amateurs.” 


MEETINGS OF THE SOCIETY. 
. ORDINARY MEETINGS. 

Wednesday evenings, at 8 o’clock :— 

May 11.—‘* The Restoration and Discoveries at 
the Guildhall, London.” - By SYDNEY PERKS, 
F.R.I.B.A., F.S.A. DR. PHILIP NoRMAN, F.S.A., 
will preside. 
lantern slides.) 


May 25.—‘* Persia, and the Regeneration of 


Islam.” By BERNARD TEMPLE. 
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INDIAN SECTION. 


Thursday afternoon, at 4.30 o’clock :— 

MAY 26.—‘ The People of Burma.’’. By Sir 
RICHARD TEMPLE, Bart., C.I.E. (The paper will 
be fully illustrated with lantern slides.) 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, May 9...Victoria Institute (at the HOUSE OF THE 
Royat Society oF Arts, John-street, Adelphi, 
W.C.), 4} p.m. Annual Meeting. Dr. A.C. D. 
Crommelin, “ Halley’s Comet.” 
Royal Institution, Albemarle-street, W., 5 p.m- 
General Monthly Meeting. 
Geographical, Burlington-gardens, W., 84 p.m. Sir 
Clements R. Markham, “ The Land of the Incas.’’ 


Tvrspay, May ro...Motor Union (Aviation Section), Caxton- 
house, Westminster, S.W., 8 p.m. Captain C. 
Fleming- Williams, “ Aero-Models.”’ 

Photographic. 35, Russell-square, W.C., 8 p.m. 
Mr. F. Martin- Duncan. ‘‘ The Educational Value 
of Stereoscopy.”’ 

Royal Institution, Albemarle-street, W., 3 pm, 
Prof. F. W. Mott, “ The Mechanism of the Human 
Voice.’’ (Lecture III.) 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Mr. L. S. Amery, “Some Practical Steps 
towards an Imperial Constitution.” 


Wepnespay, May 11...ROYAL SOCIETY OF ARTS, 
Johu-street, Adelphi, W.C., 8 p.m. Mr. Sydney 
Perks, *‘ The Restoration and Discoveries at the 
Guildhall, London.’’ 

Biblical Archeology, 37, Great Russell-street, W.C., 
4% p.m. 

Junior Institution of Engineers, at the Royal United 
Service Institution, Whitehall, S.W., 73 p.m. Mr. 
Lauret N. Jackel, ‘‘ Notes on the Running of an 
Electricity Works.” 

Japan Society, 35, New Bond-street. W., 8} p.m. 
Prof. M. Honda, ‘‘ Japanese Humour.” 


Tuursoay, May 12...Royal, Burlington-house, W., 43 p.m. 

Antiquaries, Burlington-house, W., 84 p.m. 

Royal Institution, Albemarle-street, W., 3 p-m. 
Mr. W. McClintock, ‘‘ Blackfeet Indians in North 
America.” (Lecture III.) 

Electrical Engineers (at the House or tHE ROYAL 
Socigiv or Arts, John-street, Adelphi, W.C.), 8 
p.m. Mr. H. T. Harrison, “ Street Lighting by 
Modern Electric Lamps.” 


Fripay, May 13...Royal Institution, Albemarle-street, W., 
9pm. Prof. W. H. Bragg, ‘‘ Radio-activity as a 
Kinetic Theory of a Fourth State of Matter.” 

Malacological, Burlington-house, W., 8 pm. r 
Mr. E. R. Sykes, ‘The Mollusca of the Porcupine 
Expedition.” Part IV. 2. Messrs. C. Hedley and 
H. Suter, “The Genus Cremnobates Swainson.” 
3. Mr. T. Iredale, “Notes on Polyplacophora, 
chiefly Australasian.” Part If. 4. Mr. H. B. 
Preston, ** Notes on, and Additions to the Ter. 
restrial Molluscan Fauna of Southern Abyssinia.” 


SATURDAY, MAY 14...Royal Institution, Albemarle-street, 
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NOTICES. 


DEATH OF HIS MAJESTY 
KING EDWARD VII. 

At a meeting of the Council of the Society, 
held on Monday, May oth, Sır WILLIAM H. 
WHITE, K.C.B., F.R.S., Chairman of the 
Council, presiding, the following address to 
His Majesty King George V. was prepared, 
approved, and ordered to be sealed :— 


TO THE KING’S MOST EXCELLENT 
MAJESTY. 


May it please Your Majesty :— 
The Royal Society of Arts desires to be per- 


mitted to express its heartfelt sympathy with Your’ 


Majesty, with Your beloved Consort, with Her 
Majesty Queen Alexandra, and with the other 
Members of the Royal Family, in the heavy 
affliction which has befallen Your Majesty and the 
Nation by the death of Your revered Father, His 
Majesty King Edward the Seventh.. 

The Society, while sharing the national sorrow 
at the sudden death of a venerated Sovereign, is 
specially mindful of the fact that it was owing 
in no small measure to the constant patronage 
and support it received from His late Majesty 
that it has attained the measure of prosperity 
it now enjoys. : 

The purposes to which its energies could be 
most usefully directed were clearly indicated by 
the illustrious Prince, Your Majesty’s Grandfather. 
For thirty-eight years His late Majesty, as its 
President, guided the Society in the execution 
of the work thus laid before it. For ten more 
years, during the period of Your Majesty’s own 
Presidency, King Edward granted the Society 
the benefit of his patronage and support. 

The Society therefore has its own special reason 
to deplore the national bereavement, since it realises 
that such efforts as it is privileged to make towards 
the advance of scientific knowledge, and the appli- 
cation of such knowledge to the benefit of mankind, 
cannot but be hindered by the death of a Monarch 


to whom they had long looked not only for generous 
patronage but for judicious and cordial sympathy. 


Sealed with the Seal of the Royal Society 
for the Encouragement of Arts, Manu- 
factures, and Commerce, this Tenth Day 
of May, 1910, in the presence of 


W. H. WHITE, 
Chairman of the Council. 
(s) i H. T. Woop, 
Secretary to the Society. 
KING EDWARD VII. AND THE ROYAL 
SOCIETY OF ARTS. 

In 1863, King Edward VII., then Prince 
of Wales, in response to an Address presented 
by the Council of the Society, graciously inti- 
mated his willingness to accept the office of 
President, ‘‘that he might be better able to 
promote the great and beneficent objects which 
his dear father had so much at heart, and in 
which he was so zealously supported by the 
Society.’ Accordingly, on October 22nd of 
that year, an Extraordinary General Meeting 
of the Society was held, at which His Royal 
Highness was elected first a Member, and then 
President of the Society. 

For 38 years, King Edward continued to 
hold the office of President. On his accession 
to the throne in 1901, His Majesty, at the request 
of the Council, graciously consented to become 
Patron of the Society, and in 1908 he granted 
it permission to prefix to its title the term 
‘* Royal.” 

In 1901, the Albert Medal was awarded to 
King Edward ‘‘in recognition of the aid 
rendered by His Majesty to Art, Manufac- 
tures, and Commerce during thirty-eight 
years’ Presidency of the Society of Arts, by 
undertaking the direction of important exhi- 
bitions in this country and the executive 
control of British representation at Inter- 
national Exhibitions abroad, and also by 


many other services to the cause of British 
Industry.” 
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CONVERSAZIONE. 


At the meeting of the Council held on Mon- 
day, the oth inst., it was decided to abandon 
the holding of the Society’s Annual Conver- 
sazione (announced for the 22nd prox. at the 
National History Museum). The Council feel 
sure that their decision will be in consonance 
with the wishes of the members. 


POSTPONEMENT OF MEETINGS. 


In consequence of the national mourning for 
the death of His Majesty King Edward VII., 
the Ordinary Meeting of the Society appointed 
to be held on Wednesday, the 11th inst., was 
postponed. 

The meetings fixed for May 25th and 26th 
will be held as announced. 


PROCEEDINGS OF THE SOCIETY. 


SEVENTEENTH ORDINARY MEETING. 
(Continued.) 


INDUSTRIAL ENGLAND IN 1754.* 


By SIR HENRY TRUEMAN WOOD, M.A., 
Secretary of the Society. 


PART IV. 


BREWING. 


By the end of the eighteenth century the 
ancient practice of brewing beer at home was 
certainly declining, but until near the end it 
was universal. Cobbett in 1821 said that 
forty years before everybody in the country 
brewed his own beer, and it was stated in evi- 
dence before a Parliamentary Committee that 
about the same time there was not a labourer 
in a certain Sussex parish who did not do so.t 

Nevertheless brewing was an established 
and flourishing industry all over the country 
before the middle of the century.’ In the year 
1754 there are said to have been 1,042 brewers 
and 47,405 licensed victuallers, and the 
amount of beer brewed is given as 3,942,120 


* Read on April 2oth. Parts I., II. and III. were printed 
inthe Journals of April 22nd and zgth, and May 6th. 

t Curtostties of Ale and Beer. John Bickerdyke (C. H. 
Cook), 1886. Much of the information which follows is 
gathered from the pages of this curious volume, but the writer 
has also to thank Messrs. Barclay and Perkins for some in- 
teresting details. 
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barrels of ‘‘ strong,’’ and 2,052,771 of ‘‘ small”’ 
beer. In London the number of brewers 
183, and their production, which is 
not divided, 994,078 barrels. No doubt the 
majority of the brewers enumerated were work- 
ing on quite a small scale, but there 
were wealthy brewers in those days as in 
our own. The best known of these was 
Henry Thrale, whose wife, afterwards Mrs. 
Piozzi, is celebrated as the friend of Johnson, 
and the hostess of the house at Streatham 
where she entertained Johnson, Burke, Fanny 
Burney, and most of the wits and celebrities 
of the time. Thrale and Hester Salusbury 
were married in 1763, but he was a rich man 
then, as was his father before him. The 
brewery was already known in 1710. It 
then belonged to Edmond Halsey. When 
Halsey died, it would have descended to Lord 
Cobham, his son-in-law. But in those days it 
would have been undignified for a peer to have 
run a brewery, so it was sold for 430,000 to 
Halsey’s nephew, Ralph Thrale, and from him 
it eventually passed to his son Henry. It was 
Thrale’s brewery that Johnson described as 
offering a potentiality of wealth beyond the 
dreams of avarice, and this statement was 
partly justified by the fact that Barclay, the 
Quaker, who bought the brewery on his own 


‘behalf, and on behalf of some of his friends, 


paid £135,000 for it. Barclay took into 
partnership Perkins, who had been Thrale’s 
manager, and thus was founded the famous 
brewery of Barclay, Perkins and Co. Before 
long this firm was at the head of the trade ; 
but in Thrale’s time there were three other 
breweries in London doing a larger business, 
Calvert’s, Whitbread’s, and Truman’s. 

The materials employed seem to have been 
only malt and hops, though there were at all 
events attempts made to find substitutes. Mrs. 
Piozzi in her autobiography* tells us that in 
1772 Thrale was nearlyruined by an attempt 
to make beer without malt or hops, which cost 
him a large part of his fortune, and most of 
hers. But if only pure beer was made at that 
time, there must have been some justification 
at all events for the notion that illegitimate 
means were used in the manufacture a little 
later, to justify Sheridan’s gibe, when Samuel 
Whitbread the Second was complaining at 
Brooks’s that he was being ruined by the tax 
on malt. Sheridan said, or wrote :— 


‘6 The tax on malt’s the cause I fear; 
But what has that to do with beer ? ” 


* Autobiography, &c.,0f Mrs. Piozst, Edited by Abraham 
Hayward. Vol. II., p. 25. (First Edition. 1861.) 
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The percentage of black or ‘‘ porter’’ beer 
which was then brewed in London was much 
larger than at present, and indeed Thrale’s 
brewery produced little, if any, ale.. The per- 
centage of black beer brewed in London, and in 
the rest of the country, is now, on the contrary, 
very small. The process of manufacture does 
not seem to have varied very much until long 
after the time in which we are interested. 
Stability was ensured by a large percentage 
of hops, which in these days would be con- 
sidered excessive. Of course no means were 
available for refrigeration, and for this reason 
certain beers were invariably brewed in the 
winter. It is said that the use of the ther- 
mometer in brewing was first suggested by 
Combrune in his ‘‘ Thecry and Practice of 
Brewing ” early in the century, and that the 
saccharometer was introduced by Richardson 
of Hull in 1784.* In all probability these were 
.the first applications of science to brewing. 
A considerable amount of export Indian porter 
was brewed of a type which is practically now 
unknown in the East. The firm of Barclay, 
Perkins and Co. used to brew and send a 
considerable amount of this beer abroad. 
This, however, was at the end of the 
eighteenth century and in the early part of 
the nineteenth century. 

Some of the provincial centres had also at 
this time established a reputation. Even then 
the ale of Burton was renowned, and was 
being exported to Russia, where it was much 
appreciated by Peter and by Catherine. The 
Spectator, in 1712, spoke of it, and it was 
later exported in large quantities to India. 
The firm, which afterwards became Allsopps, 
existed at Burton in 1720, and Bass started 
business in 1777. The beer of other places 
also had its reputation. Derby, Gloucester, 
Dorchester, Banbury, Yorkshire, Edinburgh, 
all had their own specialities, and from some 
of these towns beer and ale (the meaning of 
the two terms varied from time to time) was 
brought up to’ London, or exported. Guinness 
started in Dublin in 1759, brewing not the 
stout so well known later, but ‘‘ Irish brown 
ale.” Porter (the meaning of the term ap- 
pears to be unknown), then called ‘‘ Entire,” 
is believed to have been first brewed by one 
Harwood in London in 1730. 

The only available materials seem, as above 
stated, to have been malt and hops. Various 
queer receipts for making beer survive, but 
these were only intended for brewing on a 


* Yeuts’s Technica! History of Commerce, p. 234. 
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domestic scale. There appears no reason 
to believe that any but manual power was 
At all events, ‘‘ Bickerdyke”’ 


very extensive research amongst all available 
records. 

Gilbert White* speaks of metheglin (mead 
or hydromel, a fermented drink made from 
honey) as if it was a common production, 
and its occasional manufacture was continued 
in rural districts down to some time in the last 
century. Pepys enjoyed it, as he did most 
goodthings. Spruce beer, made from the leaves 
of the Spruce fir, is also mentioned, as is 
treacle beer; but these were never commercial 
productions. 

Cider was made, to a considerable extent, 
in the present cider country and elsewhere, 
but only for domestic consumption. — 


DISTILLING. 


The distillation of spirits, ‘‘ cordials,’’ was 
carried on in monasteries and country houses 
from a very early date. There was no excise 
before 1643. Brandy was also imported from 
France. But it was not till late in the seven- 
teenth century that the distillation of spirits, 
practically gin, became an English (principally 
a London) trade. Once started, it developed 
with alarming rapidity. ‘‘ The fatal passion 
for drink was at once and irrevocably planted 
in the nation.’’+ Lecky tells us how the pro- 
duction of British spirits grew from some half- 
million gallons in 1684 to nearly five and a 
half millions in 1735. All historians agree as 
to the disastrous effect on morals of the gin- 
drinking craze. Fielding in his ‘‘ Enquiry 
into the Causes of the late increase of Robbers, 
&c.,’’ (1750) attributes much of the evil he 
describes to the drunkenness caused by the 
‘‘Diabolical liquor,’’ the ‘‘ Poison called 
gin,’’ and inveighs in the strongest language 
against the pernicious effects of the new spirit. 
Hogarth’s pictures, too, ‘‘ Beer-street’’ and 
‘¢ Gin-lane,’’ may be cited as eloquent testi- 
mony to the result of replacing the ancient 
English beverage by the new intoxicant. 

The English spirit was made from wort, 
whereas the imported foreign spirits had been 
made from wine. The processes of fermenta- 
tion and distillation seem to have been identical 
with raodern methods. London appears to 
have been the principal seat of the industry, 
but there were also large distilleries at Bristol. 


* Natural History ef Selborne, Letter to Daines Barring- 
ton, No. xxvii. 
ł Lecky, vol. ii., p. ror. 
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An industry associated with brewing was 
the manufacture of vinegar. As its name 
denotes, vinegar was originally made from 
wine, but the English was malt vinegar, made 
from wort in which acetic fermentation was 
set up. In the middle of the century there 
were large vinegar works at Southwark, 
Whitechapel, and Wandsworth. | 

The importation of dried foreign fruits for 
use in the manufacture led one of the South- 
wark vinegar makers to start, about 1750, a 
manufacture of British wines, which afterwards 
developed into an important industry.* 


TANNING. 

Thorold Rogers tells us that the tanning, or 
tawing, of leather was in mediaval times a 
by-industry in most villages,t and probably 
wherever there were cattle to supply hides 
and oak-trees to provide bark, the production 
of leather on a small scale was carried on. 
The practice has continued down to our own 
times, and certainly less than a generation 
ago the evil-smelling tan-yard was common 
enough in country places. But by the middle 
of the eighteenth century the trade was already 
concentrated in certain localities. For several 
centuries Bermondsey has been a centre of 
the industry. Writers on Bermordsey, ‘‘ while 
declaring their inability to fix a date for 
the beginnings in Bermondsey and South- 
wark, hold that its antiquity is remote.’’{ 

In 1703 the Bermondsey tanners received 
from Queen Anne a charter of incorporation,§ 
though this seems to have remained inopera- 
tive. The days for the control of trade by 
gilds and by State supervision had passed by, 
and control by competition, ‘‘laissez-faire,’’ 
as it is called, was coming in. 

It is curious to read the suggestion that 
Bermondsey originally enjoyed special advan- 
tages from its oak-woods, and from the abun- 
dance of water- power provided by the numerous 
tidal streams which flowed through it into the 
Thames. However this may be as regards the 
first start, it is more probable that Bermondsey 
owed its later pre-eminence to the fact that it 
was close to a large port, whither imported 
hides were brought, and also that the London 
slaughter-houses were to a large extent 
situated in Southwark, on the unfashionable 
side of the river. 


* Victoria County Histories (Surrey). vol. ii., p. 398. 

+ Sir Centurtes of Work and Wages, vol. i., p. 46. 

t This account of the Bermondsey leather tradeis almost 
entirely taken from the very excellent history of it which 
appears in the Victorza County Hestory of Surrey. 

¢ Wheatley, London Past and Present, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


May 13, 19r0. 


‘‘The story of the terror-stricken creatures who 
fled from the ravages of the Great Plague in the City 
of London to thé Bermondsey tan pits to find strong 
medicinal virtues in the nauseous smell- may at least 
be cited as evidence of the fame of these tan pits.” 

It is certain that in 1750 as in 1910 Ber- 
mondsey was a great centre of the tanning 
trade. The greater part of the work was 
doubtless carried out on the spot, though in 
1770 we read that Hepburn (the founder of the 
important firm still bearing the name) used to 
send out some hides to ‘‘ little tanners’’ in the 
oak- growing parts of Sussex. 

Northampton was from early times another 
established seat of the trade, probably because 
the water-meadows of the Nene provided ex- 
tensive grazing grounds, whilst the neighbour- 
ing woods supplied abundance of oak-bark.* 
Towards the middle of the century the business 
is said to have fallen off, doubtless because of 
the destruction of timber, but later it revived. 
At this time also the shoe trade was firmly 
established at Northampton, and it has 
since greatly developed. At Walsall a good 
deal of leather was being manufactured for the 
supply of the saddlery trade which was then 
Jately established there;t while the ancient 
Leather Hall at Birmingham was the centre 
of a much older trade of the same sort. At 
Birmingham, however, the manufacture of 
leather had diminished, and Hutton, in his 
history of the city, says that only a single 
tannery was left in 1781. 

Tanning was an important industry at Glou- 
cester, with bark furnished from the Forest of 
Dean ; later this migrated to Bristol, no doubt 
because of the facilities there for the supply 
of foreign hides. Wrexham, in the eighteenth 
century, when it was a town of 3,000 inhabi- 
tants, had 31 tanneries. Worcester has had 
a flourishing glove-making industry since the 
early part of the eighteenth century.. Its origin 
was possibly connected with the Gloucester 
and Bristol tanneries, but its continued success 
is due to the softness of the local water. 
Woodstock was another centre of the glove 
trade at the same time. 

The bulk of the leather produced in this 
country was made from English hides, but a 
contemporary writer{ speaks of importations 
from “ Asia, Africa, and America,” the best 
coming from Brazil. Fine qualities of leather 
were, according to the same authority, also 
imported from Turkey, Spanish yellow leather, 


* Victoria County Histories (Northampton,. 
+ Timmins, Birmingham, c., Pe 463. 
3 The Art of Tanning, 1780. 
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preferred for boots, from Spain, and ‘‘ morocco 
leather ’’ from the South of France. 

The processes seem to be much the same in 
principle as those of the present day. Hides 
were treated fresh, or were salted if not re- 
required for immediate use. As showing the 
value of salt, reference may be made to the 
fact that in France an arrangement existed by 
which the waste salt from the Newfoundland 
fisheries which collected in the ships’ holds 
was used for salting hides and no tax was 
levied upon it. Imported hides were dried. 
The hides were first treated with lime and 
then tanned with oak-bark in tan-pits. In 
practice no other tanning material seems to 
have been employed in this country, though 
the ‘‘ Art of Tanning” gives a long list of 
plants said to be available for tanning pur- 
poses. Sumach is mentioned as being used 
for the lighter kinds of leather. Calf for book- 
binders was tanned with alum, but apparently 
only in France. 

The length of time required for the tanning 
of hides, a year or more, toacertain extent 
restricted the business to men who could 
afford to wait for their money. The tanner, 
like the village miller, was generally a small 
capitalist. 


CANDLES AND SOAP. 

The manufacture of candles was largely a 
domestic one, at all events in country places, 
‘where they were made from any available 
animal fat. As for many previous centuries, 
the only available materials were wax and 
tallow, the former for luxury, the latter for 
generaluse. Mrs. Elton, in ‘‘ Emma,’’ speaks 
of the use of ‘‘wax candles in the school- 
room,” as a sign of the highest gentility. 

Spermaceti candles are, however, mentioned 
in ‘‘Chambers’ Cyclopedia’’ {1751) as a 
‘¢ modern manufacture, ‘‘ superior to the 
finest wax candles in colour and lustre.’’ 

Tallow candles were made by dipping™ or 
moulding ; in the latter case, moulds of brass, 
lead, tin, and pewter were employed. Wax 
candles (which were sometimes conical in 
shape) were usually made by pouring the 
melted wax on the wick, and repeating the 
process, as each deposited layercooled. They 
were finally shaped by rolling them on a 
board. A method is also described of making 
wax candles by drawing, after the manner of 
delivered before the Society in 1883 (Xolid and Liquid 
. Llluminating Agents), gives a very full and interesting 


account of the process of making *“ dips.” See Fournal, 
Vol. xxxi., p. 834. l 
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wire-drawing. Presumably, this only applies 
to tapers, which are still made in this manner. 
Night-lights consisted of a ‘“‘cake of wax set 
in a silver basin.”’ 

Gilbert White has perhaps rescued from ob- 
livion the process of making rushlights.* He 
describes how the rush has to be peeled, ‘‘ so 
as to leave one regular, narrow, even rib from 
top to bottom that may support the pith. 
‘“ When these 7uzcz are thus far prepared, 
they must lie out on the grass to be bleached, 
and take the dew for some nights, and after- 
wards be dried in the sun.’’ ‘‘Some address 


_is required in dipping these rushes in the 


scalding fat or grease.’ The rushes give ‘‘a 
good clear light ” at a calculated cost of ‘‘ five. 
and a half hours of comfortable light for a 
farthing,’’ whereas a halfpenny candle in the 
“blowing, open rooms’’ of a poor man’s cot- 
tage only lasts two hours. F 

Soap was also made at home from a lye of 
wood ashes and grease. The soap boilers 
who exercised their craft in the towns seem 
mostly to have worked on a larger scale with 
much the same materials. The alkali ob- 
tained by burning kelp was much used for 
soap-making. During the whole of the century 
there were large works in Southwark, and at 
Vaux Hall, near London, also at Manchester, 
Bristol, and no doubt elsewhere. 


SALT. 


In médizval England salt was important 
rather as a food preservative than as a condi- 
ment, as it provided the only known means of 
keeping meat and fish in an edible condition. 
The feeding of cattle through the winter was 
then a costly business, as roots were not 
cultivated, and artificial food was unknown. 
As Thorold Rogers points out, for five or six 
months in the year the majority of people 
lived on salted provisions. They had to eat 
salted meat, or go without meat at all. In 
Lent everybody had to live on salt fish, an un- 
wholesome diet, which was a fruitful source of 
disease. Thesalt, whichwas alwaysmore orless 
impure, and often dirty, was originally obtained 
from sea-water, all round the coast, evapo- 
rated first by solar heat and afterwards by fuel. 
The manufacture of salt was among the 


* Natural History of Selborne, Letter No. xxvi. to Daines 
Barrington, 1775- 

+ The rushlight has survived into recent days, perhaps 
even to the present time, for Mr. Field was able to show to 


-his audience at the Cantor Lectures above referred to, some 


samples of contemporary rushlights, with the tall, cylindrical 
gauze shade within which they were burnt. 
t Six Centuries of Work and Wages, vol. i., p. 95. 
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earliest applications of coal. The process 
was carried out sometimes in pans or ponds 
with clay-bottoms, but .in- later years.in metal 
_ evaporating pans heated by coal. Sussex, 
Devonshire, Shields, Bristol, Southampton, 
Prestonpans, all had large salt works. From 
the southern coasts salt was exported to 
France, whence, centuries before, when the 
manufacture had depended on the heat of the 
sun, it had been imported. 

The brine springs at Droitwich were cer- 
tainly utilised before the early part of the 
eighteenth century. Thorold Rogers speaks 
very positively of their not having been known 
before that date,* but he was evidently mis- 
taken. The writer of the excellent account 
of the Droitwich works in the ‘Victoria 
County History of Worcestershire ’’+ refers to 
much earlier records of them, and says that 
the brine was pumped out and evaporated in 
pans fired first by wood and afterwards {in 
1691) by coal.t In South Shields coal had been 
used in 1605. In 1725 deeper borings were 
put down at Droitwich. The salt-bearing 
strata at Northwich are said to have been dis- 
covered in 1670 in‘the course of boring for 
coal. 7 | 

It is to be remembered that the idea of 
making soda from salt, the foundation of all 
modern chemical industry, had not yet been 
realised, though it was perhaps in the air. A 
little later Roebuck, the friend of Black and 
the associate of Watt, who was the founder of 
the great Carron works in Scotland and the 
first maker of sulphuric acid on a commercial 
scale, ruined himself by various speculations, 
amongst which was one for making soda from 
salt.§ 


SALTPETRE. 


Saltpetre or nitre (nitrate of potash) wasa 
very important product, since it was a principal 
ingredient in the manufacture of gunpowder. 
{t was also used in glass-making, and for 
other purposes. It was first imported from 
the East, India and Persia. It was made in 
England and elsewhere in Europe, where it 
does not occur as a natural product, in ‘‘ nitre 
heaps.’’ These nitre heaps were composed of 


* Six Centurzes of Work and Wages, p 96. 

+ E. B. Pillans. Victcria County Histories (Worcester- 
shire), vol. ii., p. 256. 

t An account of the salt-springs and salt works at Nant- 
wich, in Cheshire, will be found in the Phil. Trans. (1669), 
No. 53 (Abridged Edition), vol. i., p. 397. A similar account 


of the Droitwich (Worcester) Works is given in No. 142, . 


vol ii., p. 463. 
¢ Smiles, Lives of Boulton and Watt, p. 152; Industrial 
Biography, p. 135; Dict. Nat. Biog., Roebuck. 
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mixtures of animal excrement with wood 
ashes and.lime. The process dates from the 


time .of Elizabeth, when.a.German named 
‘Honrick discovered to the Queen for a sum 


of £300 the secret of making “‘ artificial salt- 
petre.” The heap was watered with urine, 
and after a sufficient time the. material was 
lixiviated, and the salt crystallised out. The 
contractors or gunpowder makers, or com- 
missioners of saltpetre, were by various enact- 
ments and proclamations authorised.to search 
for and dig out animal excreta whenever such 
matters might be found, and for this purpose 
to enter stables, pigeon-cotes, dwelling- 
houses, cellars, vaults, &c. Complaints 
for long were rife at the proceedings of the 
saltpetre men and the damage they caused.* 
As time went on, native saltpetre was im- 
ported in considerable quantities, and the 
need for the strenuous search for saltpetre 
materials passed away, but much was obtained 
from the nitre heaps at the date with which we 
are concerned. | 


GUNPOWDER. 


The earliest English gunpowder mills were 
those,established at Long Ditton, in Surrey, by 
George Evelyn (John Evelyn’s grandfather), 
about 1590. Another very important powder 
factory was that at Chilworth, established 
about 1654 by the East India Company, or 
leased by them about that time.t This 
changed hands several times, was flourish- 
ing in the middle of the eighteenth century, 
and is still at work. There were also mills at 
Dartford and at Battle, in Sussex. Defoe tells 
us that the best powder in the country was 
made at Battle. The materials, saltpetre, 
charcoal and sulphur, in the same propor- 
tions as in modern black powder, were 
crushed in mills driven by water-power; pestles 
being used, and later stones. The Waltham 
Abbey mills, started early in the seventeenth 
century, were purchased by Government in 1787. 
The method of manufacture, and the nature of 
the product, remained almost unchanged from 
an early date until quite recent times, and until 
the introduction of modern powerful explosives. 


ALUM. 


Alum had at one time been imported from 
Spain, but long before the date with which we 


— 


* A very full account ofthe early history of the manufac- 
ture of gunpowder, and of the methods employed for procur- 
ing saltpetre, wil be found in the Vrczoría County Histories 
(Surrey), vol. ii., p. 306 and seg. l 

+ Victoria County Histories (Surrey), vol. ii , p. 318. 
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are concerned it had been made in England, 
and by that date it had got to be produced 
here on a large scale, and had become an 
article of export. The sources from which it 
was obtained were the alum shales of Dorset- 
shire and Devon, and the alum slate (a dark 
anthracitic shale or schist) of Yorkshire and 
Lancashire. There are records of early 
attempts to work the shales of south-western 
England, and the industry was firmly estab- 
lished at Kimmeridge, and also at Shields and 
at Whitby. The latter was apparently the chief 
centre of production. Alum, as we now know it, 
is a double sulphate of alumina and potash, 
ammonia, or soda,* but its real constitution 
was unknown until Margeraff, a Dutch chemist 
(1710-1780) investigated it, and published the 
result of his researches. Before his time it 
was believed to be a product of alumina alone. 
He pointed out that manufacturers were unable 
to produce the crystal without the addition of 
an alkaline solution, and that ‘‘ at first it had 
been customary to add a quantity of putrid 
urine, and that afterwards a solution of car- 
bonate of potash was substituted in its 
place.” t The first-named addition would 
give ammonia-alum, the second potash-alum. 

The old process did not differ very greatly 
from that still employed. The stone was 
mixed in heaps with sufficient combustible 
material and slowly roasted. The heap, 
after weathering for some time, was lixiviated, 
and the liquor, after partial evaporation, was 
treated either with stale urine or with a so- 
lution containing carbonate of potash, usually 
in the form of soap-boilers’ waste or the lye of 
ashes from burnt sea-weed. The result of this 
was that crystals of sulphate of iron (green 
vitriol or copperas) and of the double sulphate 
of alumina (alum) were obtained at different 
stages of the process. Margegraff’s work 
does not appear to have been known in Eng- 
land, but there: is evidence that both processes 
were employed here in the middle of the 
century. Chambers, in his Cyclopedia (1751) 
says that the liquor is treated with urine, and 
the specification of Ambrose Newton’s Patent 
(1743, No. 590) refers to the use of ‘‘lees 
made from kilp and slam.” f Another speci- 
fication of 1765 (Holme and others, No. 831) 
describes a process in which both “stale 
urine ’’’ and “ kelp ley’’ are used. 


* More correctly, of aluminium and potassium or am- 
monium. 

+ Encyclopedia Britannica, Art. “ Alum.” 

t “Slam” appears to have been the waste liquor, or 
refuse, after the extraction of alum from the shale. 
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COPPERAS. 


Copperas (green vitriol, or sulphate of iron), 
was made at many places in England, and 
was a product of considerable importance. 
It was used in the manufacture of ink, in dye- 
ing, and as a source of sulphuric acid (oil of 
vitriol). A certain amount of it was, as above 
mentioned, obtained in the manufacture of 
alum from shale, but the bulk of it was ob- 
tained from iron pyrites. The pyrites (sulphide 
of iron), or “ gold stones,” as it was termed, 
was stacked in heaps and allowed to weather. 
The drainings from the heap were boiled, with 
some iron added, and evaporated, the-«ulphate 
of iron crystallising out. There were important 
and old-established works at Deptford, Rother- 
hithe, and Whitstable. About 1754 works 
were established at Wigan. The Vzctorza 
County History of Dorset* quotes from the 
diary of Celia Fiennes, written in the time of 
William and’ Mary, quite a graphic account 
of a visit to some important copperas works at 
Brownsea Island, Dorset. The stones are 
piled in heaps, so that they may be dissolved 
by the rain. The liquor thus produced is 
conveyed in pipes to a house in which are set 
‘« pans four square and of a pretty depth, at 
least four yards over.” ‘‘There are great 
furnaces under it, keeping the pans boiling.”’ 
‘¢ They place iron spikes in these pans, full of 
branches, and so as the liquor boils toa candy, 
it hangs on the branches.”’ 


© SULPHURIC ACID. 

Sulphuric acid, known as “‘ oil’’ or ‘“ spirit”? 
of vitriol,t was obtained by two processes, 
both invented by the alchemist Basil Valen- 
tine { in the fifteenth century. In one of these 
crystals of sulphate of iron (‘‘ copperas ’’) 
after some exposure to the air, were distilled 
in earthen retorts, the resulting oil of vitriol 
being condensed in glass or earthenware re- 
ceivers. A very similar process is still employed 
at Nordhausen, in Saxony, and Nordhausen, 
or “ fuming ” acid, is still an article of com- 
merce.§ It differs slightly in its chemical com- 
position from the ordinary modern acid. The 


mý 


* Vol. ii., p. 330. 

+ Vitriol was the name given by the early chemists to 
certain glassy or vitreous salts, blue vitriol, sw/phate of 
copper; green vitriol, sulphate of tron; white vitriol, su- 
phate of zinc. | 

+ Basil Valentine (probably a pseudonym from basileus and 
valeo) flourished about the end of the fifteenth century. He 
was a Benedictine monk in a convent at Erturt, a celebrated 
alchemist, and a friend of Paracelsus. 

3 Bloxam’s Chemiscry (edit. 1875), p. 201; (edit. 1903) 


P. 223. 
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second process .is the original form of the 
. modern method. In it sulphur was burned 
under a bell-jar over water, and the acid liquor 
evaporated. Valentine also burnt a mixture 
_of sulphur, nitre, and antimony sulphide in 
the same way, and this was an important 
improvement. . About the middle of the 
eighteenth century, a French chemist found 
that the antimony was not needed, and con- 
siderable amounts of the acid were then 
made. , 
_ Uptothe middle of the eighteenth century all, 
or nearly all, the oil of vitriol made in England 
was made by the distillation of copperas, but 
in 1740 Ward* introduced its manufacture by 
the method of burning sulphur and saltpetre. 
In 1749 he obtained a patent for the process. 
He set up works for making the acid, first at 
Twickenham and afterwards at Richmond. 
Dr. Roebuck improved on the process by 
substituting lead chambers for the glass re- 
ceivers, and by this important modification 
the evolution of the modern method may 
be said to have been practically com- 
pleted. Roebuck and his partner, Gar- 
. bett, first used their improved system in 
i746 at Manchester, and in 1749 they set 
up work at Prestonpans, near Edin- 
burgh. This invention revolutionised the 
industry, greatly lowered the cost of produc- 
tion, and among other applications, enabled 
the acid to be used, as previously mentioned, 
for bleaching instead of the sour milk pre- 
viously employed.T 

The method used at the present day for the 
manufacture of the vast quantities of sulphuric 
acid now required is really only a development 
of Roebuck’s. The principle is the same 
though it has been changed by chemical 
knowledge from an empirical manufacture to 
a highly scientific process. Iron pyrites 
(sulphide of iron) has generally replaced the 
sulphur first used, details have been im- 
proved, and the methods rendered more 
economical, but the process of manufacture 
remains in its essential features identical with 
that of a hundred and fifty years ago. 


* Ward (1685-1761), known as “spot ” Ward, from a mark 
on his face, was a quack doctor who amassed a large fortune 
by the sale of his remedies. He had an adventurous career, 
and was a well-known character in his time. Jn his tater 
life he was popular, and had many patrons, including George 
II. There are numerous references to him in the literature 
-of the day. A statue of him, by Agostino Carlini, stands at 
the foot of the staircase in the Society’s entrance hall. This 
statue was presented to the Society in 1793 by Ralph Ward, 
Ward’s grand-nephew and one of his heirs. 

+ Brande’s Chemistry (Edit. 1841), p. 21. 
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SUGAR. 
From the seventeenth century the business of 
sugar-refining was established at Bristol 


and at Glasgow, where the sugar was brought 


from the West Indies. The business of 
refining sugar is said to have originated in 
Germany, in the sixteenth century, and when it 
was started here, German and Dutch sugar 
boilers were brought over. By 1649 there were 
four important works in Glasgow. A little 
later the industry was established at Greenock. 
During the eighteenth century sugar was 


„also refined at Liverpool, and at Warrington 


in the middle and latter half of the century ; 
a little later it migrated to Manchester. The 
other important centre where sugar-boiling 
was carried on at the time was London. 


TOBACCO. 


As was the case with sugar, the bulk of the 
tobacco imported into this country was landed 
at Bristol and Glasgow, and these two cities 
were then, as they are now, the chief seats of 


_ the tobacco industry. The trade was from an 
“early date in the eighteenth century a large 


one, and the revenue derived from Customs 
duties was then, as it has since remained, 
very considerable. The tobacco came from 
the West Indies and from Virginia. Tobacco 
was also grown in Southern Europe, but it 
does not appear that any European tobacco 
reached this country. For purposes of transit 
it was rolled up into twists or ropes, and nearly 


-all the tobacco imported seems to have arrived 
-in this form. 


It was cut up and prepared for 
chewing, or smoking, or was ground up for 
manufacture into snuff. A very large amount 
seems to have been made into snuff in London. 
It does not appear that cigars were made, or 
much in use in this country. 


QUARRIES AND STONE MINING. 


There does not seem to be very much to be 
said on this subject. The methods employed 
in quarrying and dressing stone appear to 
have been the same as they were for centuries 
before, and as they now are, except, of course, 
that steam-power was-not employed. Blasting © 
with gunpowder was in common use. The 
sources from which British building stones, 
marble, granite, slate, &c., were obtained have 
for long been the same. Railways, as is well 


-known, took their rise from tram-roads origi- 


nally laid down for the conveyance of coal, 
ores, and stone. They were in the first 
instance of wood, and such tramways were in 
use in the seventeenth century for horse trac- 


- 
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tion. Later, iron. rails were laid down, and 
these were fitted with flanges to keep the 
wheels on the track. -Later still the flange 
was transferred from the rail to the wheel. 


AGRICULTURE. 

| Agriculture, though an industry, and a very 
amportant one, is not a manfacturing industry, 
and so hardly comes within the scope of this 
paper. As, however, during the early years 
of its existence, and before the foundation of 
the Royal Agricultural Society, the Society of 
Arts was much concerned with agricultural 
matters, it seems desirable to say a few words 
about the condition of agriculture at the middle 
of the eighteenth century. 

During that century very great changes were 
effected in agriculture in England, but they 
were for the most part economical and social, 
rather than scientific or practical. Common 
lands were enclosed, the ‘‘ open field’’ system 
was to a very large extent abolished, and the 
dand which was formerly held in common 
-amongst a number of proprietors, each of whom 
was aliotted a portion for the growth of his 
crops, was divided up permanently amongst 
those who had held perpetual rights of 
grazing, and temporary rights of tillage 
over portions of it. The conditions of agri- 
culture were changed with its changing re- 
quirements. Large farms took the place of 
.small ones. The change was promoted by 
the destruction of the old domestic industries 
by which the peasant earned half his liveli- 
hood, so thatthe yeoman, or small_land-owner, 
was compelled either to give up his industrial 
work and become a day labourer, or to leave 
his land and to follow his industry into the 
ity, where he became an artisan. The 
change was very gradual: perhaps it began in 
the seventeenth.century, it certainly was evident 
in the first half of the eighteenth, and in the 
datter half it gathered strength. It was not 
complete until well on in the nineteenth.* 

_ Many practical improvements were at all 
events originated in the eighteenth cen- 
tury. The cultivation of roots, clover, and 

* Those unfamiliar with this important subject, dealt with 


there only in a summary and meagre fashion, may be referred 
‘to the excellent chapter on “The Agrarian Revolution ” in 


‘Townsend Warner’s Landmarks in English Industrial 


fTistory, p. 2813 to the pages which Lecky devoted to the 
subject in his History of England in the Eighteenth Century, 
vol. vi., p. 188) and to many passages scattered through 
Cunningham’s English Industry and Commerce. Arnold 
Toynbee also alldts a chapter of his: /ndustrial Revolution 
to the “ Decay of the Yeomanry,” p. 57. The best-known 
original authority is Arthur Young, but many references to 
ther sources of information are mentioned by Lecky and by 
Cunningham. 
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lucerne was introduced, and with this came 
an improved rotation of crops, which rendered 
unnecessary the wasteful old practice of leaving 
the land to lie fallow for a year. Jethro Tull 
started a new system of husbandry by his 
introduction of the drill, invented in 1707, and 
described. in 1733*. Tull met with the usual 
treatment meted out to inventors and bene- 
factors of their race, but his ideas had very 
great influence on farming in this country 
and abroad. | . 

Bakewell about 1755 introduced improved 
methods of breeding sheep and cattle by 
careful selection. The value of lime for 
treating certain soils became known, and its 
use became general about the same time. 


; FISHING. 

The fishing industry, like that of agricul- 
ture, hardly comes within the scope of this 
paper, yet it is too important to be wholly 
overlooked. In the middle of the eighteenth 
century, British fisheries seem to have been 
by no means flourishing. The old North 
Sea and Iceland fisheries for cod and ling, to 
which, in the seventeenth century, many boats 
from Yarmouth and Lowestoft had made re- 
gular voyages once or twice every year, had 
passed into the hands of foreigners, and in 
1749 the last solitary boat from Lowestoft went 
northwards.t 

The same may be said of the Newfoundland 
fishery, started by English vessels, but soon. 
abandoned to. their foreign rivals. Much of 
the deep-sea fishing was in the hands of the 
Dutch, though the French seem to have had a 
share of it. 

The most important fishery was the herring 
fishery, which has been carried on round the 
coast from time immemorial. Even this in 1750 
was 1n a decaying condition, and throughout 
the century great efforts were made to revive 
it. Companies, with special privileges, were 
formed, and bounties offered by Government. 
The result was a great increase in the latter 
part of the century. 


* Horse-hoetng Husbandry, 1733. 

t Gillingwater’s History of Lowestoft (published 1790, and 
recently re-issued in Lowestoft in an abridged and rather un- 
attractive form) gives a great deal of information about the 
East Coast fisheries, up to the date of its publication. Fraser, 
in his Review of the Domestic Fisheries of Great Britain and 
Ireland (1818) brings the history down to a later date. Zhe 
Herring and the Herring Fishery, by J. W. De Caux, gives 
a general account of the subject, and some information is to 
found in the Handbooks published in connection with the 
Fisheries Exhibition, 1883, especially in Sir Spencer Wal- 
pole’s British Fish Trade, and Adam’s Fisheries and 
Fishermen of all Countries. Holdsworth in his Deep-Sea 
Fishing deals occasionally with historical matters. 
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Then as now drift nets were used for herring, 
pilchard, and mackerel. They were made of 
hemp, not as now of cotton, and were there- 
fore heavier and consequently not so long. 
The seine (perhaps the oldest type of net) was 
used: all round the coast. Defoe describes the 
use of one on the Dorsetshire coast for catching 
mackerel. Nobody seems to know for certain 
when trawls were first used. Froude refers to 
one of the boats, which carried news of the 
Armada, as a ‘‘ trawler,” but there seems no 
justification for the use ofso specific a title. 
Brixham is credited with the first employment 
of the trawl, and it was certainly in use at the 
time with which we are dealing, though pro- 
bably most of the bottom fish were caught 
-© with lines.* 

The carriage of fresh fish to London and 
other towns was a great difficulty. Early 
in the century some boats were fitted with 
wells for keeping the fish alive, but the use 
of this device does not seem to have been 
common. 
fish from the South Coast to London in carts, 
with relays of post-horses, at a rate of six miles 
an hour,t but it does not appear whether or not 
these proposals were carried into effect. 
Defoe describes the carriage of freshwater fish 
from the Lincolnshire. fens to London in 
‘great Buts” filled with water, which was 
changed at intervals. There could, however, 
_be few species of fish which would survive the 
ordeal for a time sufficiently long to repay the 
cost of transporting the great weight of such 
water-filled barrels. 

Large quantities of fish were salted, though 
salt was dear and hard to come by. Yarmouth 
and Lowestoft were the head-quarters of this 
business, which was also carried on in the 
Isle of Man, at Liverpool, in Cornwall (pil- 
chards), and in Scotland. 

In the latter part of the seventeenth and the 
early part of the eighteenth century, the Green- 
land and Spitzbergen whale fisheries were 
principally in the hands of the Dutch, but by 
the middle of the eighteenth century the 
English whale fishery, aided by bounties, 
began to revive. It is stated that it was in 


* Skeat derives trawl from O.F. trauler “ to go hither and 
thither,” and refers to the F. tréler “to drag about.” He 
quotes under date 1706 a definition of ‘‘ Trawler-men” as 
“ Fishermen who used unlawful arts and engines.” Holds- 
worth (of. czt., p. 53) says it is not certainly known when or 
where the invention of the beam-trawl] originated, but thinks 
that the date was some time in the eighteenth century, and 
the place probably Brixham, but possibly Barking. 

+ Adams’ Fisheries and Fishermen of all Countries 
(Fishery Exhibition Handbooks), p. 48. 
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1749 that Scotch ships for the first time took 
part in this fishing. The pursuit of the sperm: 
whale, or cachalot, is said (‘‘ Encyclopzdia. 
Britannica’’) not to have been taken up by 
British vessels till 1775. 


MINOR AND MISCELLANEOUS INDUSTRIES.. 
There were, of course, many minor industries 
scattered over the country or beginning to- 
establish themselves at centres which offered 
special facilities for their successful operation. 
Birmingham was already the home of many of 
these. The Birmingham gun trade dates back 
to the end of the seventeenth century. When 
the demand for the army fell off, the makers 
turned their attention to fowling-pieces, and 
they soon found a profitable market in Africa. 
When this trade commenced, it does not 
appear to be easy to say, but it was certainly 
flourishing during the latter years of the 
eighteenth century. In later years the prices- 
of these weapons varied from 6s. 6d. to 13s. 6d. 
apiece,* but these guns were made by machi- 
nery. Perhaps those of earlier date were a 
little dearer ; they were probably rather worse. 

In the middle of the century nail-making was 
a flourishing business at Dudley and Broms- 
grove, and in the villages round Birmingham.. 
The nails were all made by hand, under the 
same miserable conditions as long prevailed, 
female labour being largely employed. Wood 
screws were also hand-made, the first attempt 
to use machinery being in 1760, when the 
Brothers Wyatt brought out apparatus for 
cutting them, which was partly automatic. 

At the beginning of the sixteenth century 
Chichester is said to have monopolised the 
needle-making trade of England. Later on, 
in the middle of that century, we find needles 
being made and sold in London, and by 1650 
the industry was established at Long Crendon, 
in Buckinghamshire, whence it migrated to 
Redditch. Here it was firmly established 
before the date with which we are concerned, 
as was also the manufacture of fish-hooks, a 
business always now associated with needle- 
making. The needles were at first all made 
by hand, no apparatus more elaborate than a 
grindstone being employed.t In 1700 a horse- 
mill is said to have been employed for pointing 
and scouring the needles, and a little later 
water-power was brought into use for the same 
purpose. The needles were clumsily made 
and badly tempered, and being soft they bent, 
so that they required occasional straightening.. 


* Timmins, Birmingham, &c., p: 420. 
+ Timmins, Birmingham, &c., p. 198. 
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In the middle of the century Rylands started 
pin-making at Birmingham. Till very much 
later the pins were of the old-fashioned sort 
still remembered by ‘older folk, the heads 
of which were made of brass wire twisted 
round the shank. Pins were also made in 
other parts of the country. Gloucester records 
state that the manufacture was established in 
1626, and was prosperous about 1750. Pins 
for lace-making were made at Northampton. 

‘Button-making was an important industry 
at Birmingham, the materials ‘used being prin- 
cipally steel, brass, iron, and wood. Sheffield 
also made steel buttons. 

Lime-burning was carried on all over the 
country wherever there was chalk or limestone. 
It is recorded that nearly every large farm in 
Sussex possessed a lime-kiln for burning chalk. 
Charcoal burning, even now carried on on a 
small scale, was an important industry. All 
round the coast sea- weed was burnt to obtain 
alkali. i 

Fuller’s earth was obtained in Surrey in 
some quantity. It was of sufficient importance 
for its export to be prohibited. 

The making of gun-flints, an industry which 
was in its fullest vigour in the eighteenth 
century, and continued to flourish till the 
invention of the percussion cap in 1816, 
could hardly have been expected to survive 
_to the present day, yet it appears from inquiries 
recently made that theré is a sniall trade 
done in gun-flints and ‘“strike-a-lights’’-at 
Brandon, in Suffolk. There are still some of 
the old families of knappers who carry on the 
business, and may be seen at work practising 
what must surely be the oldest handicraft 
known to man, the apne of flint Tp 
ments. * 

The origin of the straw plait industry appears 
to be doubtful, but it was certainly established 
at Luton in 1764 and at Dunstable in 1768. In 
later years it was much encouraged by the 
Society of Arts. 

The manufacture of hats was of some im- 
portance in London. An article in Chambers’ 


* A full, and extremely interesting account of the manu- 
facture is given by S. B. J. Skertchley, in one of the Memoirs 
of the Geclogical Survey, published in 1879. This account 

‘describes minutely, and with abundant illustration, the whole 
process of “flaking” and ‘‘knapping” flint, and is the 
standard authority on the subject. At that time (1879), a 
large number of gun-flints were being made, as well as 
‘* strike-a-lights.’’ It seems probable that the demand for 
the latter may still preserve this interesting old industry from 
destruction. Incidentally the author throws a great deal of 
light on the manufacture of prehistoric flint implements. 


Few vanishing industries have been fortunate enough to find 


so accurate and painstaking a historian. © 
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Cyclopedia (1751) gives a very full account of 


the process of hat-making, though it is not 
very easy for one who is not an expert hatter 
to follow all the details. ‘‘ The finest, and’ 
those best valued, are made of the pure hair of 
an amphibious animal, called the casfor or 
beaver, frequent in Canada and other pro- 
vinces of North America;’’ the hair of the 
rabbit, hare, camel, &c., was also used. The 


_ hair after cleansing was felted together and the 


hat shaped by moulding and pressing.* Itis 
added that ‘‘ Ha/s make a very considerable 
article in commerce.’’ The industry was at all 
events considerable enough for the London 
hatters to get an Act passed in 1732 prohibit- 
ing the making of hats in America. Accord- 
ing to Cunninghamft ‘this American industry 
appears to have been the only Colonial manu- 
facture that developed enough to compete with 
the Mother Country.” | 


MOTIVE POWER AND ITS APPLICATIONS. 


The two essential needs of industrial manu- 
facture are power and means of communica- 
tion. Power to render possible manufacture 
on the larger scale ; means of communication 
by which raw material may be collected and 
the finished products distributed. In England 
—as, indeed, elsewhere—neither was in exist- 
ence till long after the middle of the eighteenth 
century. The only power available was that 
of flowing water, wind, and animals. Wind 
and water mills were very ancient inventions, 
but not much is known about their early 
history. 

Rankine, in the introduction to his treatise 
on the steam engine, says:—‘‘It would be 
vain to attempt to trace the history of the 
application of muscular power, water power, 
or wind power to the driving of machinéry.’’ 
It is, however, certain that when there was. 
little machinery to drive, there was no great 
need for prime movers to drive it, and the | 
applications of the three sources of power 
were not very numerous. Wind and water 
mills were used for grinding corn and pump- 
ing or raising water. Thus, the force of the 
tide running out through the arches of old 
London-bridge was utilised to supply London 
with water from the river. Windmills were 
employed for drainage purposes in Holland 
and ‘inthe English Fens. They were also, 
before the problem of mine-drainage was 
solved by Newcomen’s steam-engine, used to 


~ = A very good account of the old process of hat-making is 


given in the Encyclopædia Britannica, Art. ‘* Hats.’ 
+ Growth of English Industries and Commerce, p. 583. 
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‘clear mines from water, a task which their 
intermittent service performed but indifferently. 
Attempts were made to utilise wind-power for 
other purposes in collieries. Yalden, in his 
poem,* speaking of the inventions of Sir 
Humphrey Mackworth, the ingenious and 
successful Welsh colliery-owner, at the very 
beginning of the century, says :-— 


“ The winds, thy slaves, their ‘useful succour join, 
Convey thy ore, and labour at thy mine.” 


Tilt hammers, used in making iron, were 
driven by water. Tappets on the shaft of a 
water-wheel depressed one end of a pivoted 
lever, the other arm of which carried a heavy 
hammer-head ; the weight of this when the 
‘short arm was released by the passage of the 
tappet, caused it to fall heavily on the iron 
ingot. 

The stocks or hammers of the fulling mills 
used in cloth-making, as previously mentioned, 
were driven by water-wheels, and were pre- 
‘sumably actuated by similar mechanism. 

Saw-mills for cutting logs into planks were 
used in some parts of the continent in the 
seventeenth century and probably earlier. 
These were driven both by wind and by water. 
Smiles t says that the first saw-mill in Eng- 
land was erected by a Dutchman near London 
in 1663, but was shortly abandoned in conse- 
quence of the hostility of the workmen. He 
does not, however, give any authority for this 
statement, and it was not till more than a 
hundred years later, in 1767, that the newly 
founded Society of Arts encouraged and 
assisted John Houghton to set one up at Lime- 
house, driven by a windmill. This was de- 
stroyed ‘by a riotous mob, but a second was 
erected and worked satisfactorily. 

“ Mills,” either water or wind, were also 
used for grinding corn, crushing ores and 
other materials by means of edge-runners, 
horizontal mill-stones or rollers, -rolling out 
‘plates for making tin-plate, working bellows 
for blowing furnaces, operating the stamps 
for pulping rags for making paper, working 
*¢ slitting mills ’’ for cutting metal into strips, 
drawing wire, and doubtless other like pur- 
poses. 

The only other known apparatus for the utili- 
sation of natural forces was perhaps the ancient 
smoke jack, which, it is said, can be traced back 


* Quoted by Galloway in his History of Coal Mining, p. 66. 

+ Industrial Biography, p. 165. i 

+ Dossie, Annals of Agriculture, &¢., vol. i., pe 123 
Beckmann’s History of Inventions. Smiles, Ind. Biog. l 
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to the twelfth century.* In 1728 John Payne 
patented an apparatus (No. 505) which was 
really a big smoke jack. By this he proposed 
to utilise the draught in furnace chimneys for 
working machines. The suggestion is uot 
without interest, but certainly the amount of 
power obtained would be inconsiderable. 

Animal power was applied in very early 
times for raising water. The horse gin was 
used for raising coal in mines, and wheels, 
such as the one still shown at Carisbrooke 
Castle in the Isle of Wight, turned by a horse 
or a donkey within them, were used for raising 
water from wells. The use of animal power 
(and also of water power) for driving the 
spinning machines of Paul and Wyatt, and of 
Lombe, has already been noticed. 

It would doubtless not be difficult to discover 
a few more examples of the application of 
power to industrial purposes, but they would 
probably not be either numerous or important. 
Those mentioned may, at all events, serve to 
show what the condition of things was at the 
end of the first half of the eighteenth century. 
It was very soon to be altered. 

In 1754, the year in which the Society was 
founded, Watt, than a lad ofeighteen, went to 
Glasgow to learn the trade of mathematical 
instrument making. Ten years later the model 
Newcomen engine was placed in his hands for 
repair. In 1765 he conceived the idea of the 
separate condenser. In 1769 he took out his 
patent, but another seven years passed before 
he had, in 1776, his completed engines ‘at 
work, and again another ten before the steam 
engine passed from the colliery to the work- 
shop, and in 1786 began to drive the mills and 


the machinery of the world. 


i ‘MACHINE TOOLS. 


At the time with which we are concerned 
such a thing as a machine tool was quite un- 
known. The lathe, of immemorial antiquity, 
had been developed both here and in France, 
the state it had reached in that country 
being well. shown by: Plumier’s well known 
treatise published in Lyons, in 1701. ‘‘In 
our country,’’ says Professor Willist ‘the 


* The invention of the smoke jack has been attributed to 
Cardan, the celebrated mathematician, astrologer, and 
physician (1501-1576), but it is difficult to find any authority 
for the idea. Chambers’ Cyclopzdia (1751) speaks of the 
‘‘ventiducts of Cardan” as a device fur curing smokey 
chimneys. A writer (J. Jopling) in the ‘‘ Mechanic’s Maga- 
zine” of June 28, 1845 (vol. 42, p. 444), States that it was 
represented in a picture known to be older than 1350, but 
does not mention the name of either picture or artist 

+ Lectures on the results of the Great Exhibition of 1851 
(edit. 1852), p. 305. 
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diterature of the subject is so defective that it 
is very difficult to discover what progress we 
were making during the seventeenth and 
eighteenth centuries. A few scattered hints 
only can be collected.’’ . 

Prof. Willis, however, refers to the earlier 
treatise by Moxon (1680), published in this 
country. From these and other sources it 
is certain that the lathe was capable of 
turning out high class: ornamental wood- 
work. It was ‘‘ adapted to the production of 
oval figures, twisted and swash-work as it is 
called, and, lastly, of rose-engine work, &c.’’* 
Anything more than this was. beyond its 
powers until the slide-rest was invented. 

Devices for clamping the cutting tool in a 
fixed position must have been employed, and 
indeed such devices are referred to in early 
= books, but the first appearance of the slide- 
Test, according to Willis, dates from 1772. In 
that year complete drawings and details of an 
excellent slide-rest are given in Diderot's Ency- 
clopédie, though the description is meagre. 
This, says Willis, not only anticipates 
Bramah’s slide-rest of 1794 (it was really 
Maudslay’s) but is distinctly superior to it.t 
_ Willis says that little is known of the early 
history of the planing- -machine, and defers its 
invention till well on in the nineteenth century. 
“The machine which Nicholas Focq con- 
trived in 1751, which has been called a plan- 
ing machine, has no title to the name or any 
resemblance to the modern engine.’’{ 

In 1741 Hindley, a York clockmaker, showed 
Smeaton a screw-cutting lathe with change 
wheels, and long before this special machines 
were used by the clockmakers for cutting 
wheels and making fusees. These were all 
‘small tools, and the clockmakers seemed to 
have a monopoly of mechanical i ingenuity. 

- Proposals for enabling machinery to do the 
work of numan hands occasionally occur ; thus 
about 1732 Wyatt, the inventor of the roller 
spinning machine, endeavoured to make -a 
machine for cutting files, but without success. 
It may, however, be fairly assumed that the 
first application of automatic shaping machi- 
nery on the large scale was the. block- 
making machinery of Brunel, which was not set 
eS a N 

* Willis, p. 305. 

+ Some interesting correspondence published by Dr. 
Smiles as an. appendix to the second edition of his Zx- 
dustrial Biography, seems to indicate that Henry Maudslay 
very probably derived the idea from two slide-rests which 


were used in certain machinery brought into Woolwich 
Arsenal from Holland about 1780. 


+ Willis, p. 313. 
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to work till the early years of the nineteenth 


century. 


ROADS. 


In the middle of the eighteenth century the 
means of inter-communication in England were 
sadly deficient. Macaulay, in the third chapter 
of his ‘‘ History,” gives a graphic description 
of the English roads as they were in the time 
of Charles II., and Lecky tells us that they 
were little better a hundred years later. This 
opinion is confirmed by the fact that Defoe, 
writing at the beginning of the century, and 
Arthur Young, writing at the end of it, both 
speak in much the same terms of the country 
roads. The first Turnpike Act was passed in 
1663, but, like most other improvements, the 
turnpike roads were unpopular, and their ex- 
tension bitterly opposed. All contemporary 
accounts agree as to the badness of the 
roads, or rather, tracks, by which passengers 


and merchandise were conveyed between even 


the most important towns. ‘‘ On the best lines 
of communication the ruts were deep, the de- 


‘scents precipitous, and the way often, such 
as it was, 


hardly possible to distinguish 
in the dusk, from the unenclosed heath 
and fen which lay on both sides.’’* Six 
horses were required to drag the, heavy 
coaches of the gentry, and their efforts had 
sometimes to be supplemented by teams of 
oxen. In all parts of the country it was the 
same, the roads near London were little better 
than those in Sussex, or in the west country, or 
in the north. Much travelling was still done 
on horse-back.. Stage-coaches there were, but 
they took a week or more between London or 
Edinburgh, according to the state of the 
weather. Smiles quotes the advertisement 
of a “flying coach’’ started in 1754, which 
was, “ however incredible it may appear,’’ to 
arrive in London four days and a half after 
leaving Manchester. From Glasgow to London 
was a fortnight, from Sheffield to London (in 
1760) three days. 

Travellers generally proceeded on horse- 
back. James Watt rode from Glasgow to 
London; Brindley rode from Congleton to 
London and back; Dr. Johnson, after his 
marriage, took his wife on a pillion from 
Birmingham to Derby. 

After the rebellion of 1745, General Wade’s 
roads were made in Scotland, and “ from that 
time, though slowly, the construction of the 
main high roads between north and south 


* Macaulay, loc. czt. 
t Smiles’ Engineers, vol. i., p. 196. 
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made rapid progress.*. From 1760 to 1774, 
no fewer than four hundred and fifty-two Acts 
were passed for making and repairing high- 
ways.t 

And there is abundant evidence that from 
about the middle of the century the improve- 
ment in roads was great and rapid. Arch- 
deacon Cunninghamįý quotes a writer of 1767,§ 
as contrasting the condition of the roads in 
his own time, with their state in the time of 
Queen Anne :— 

- “ There never was a more astonishing Revolution 
accomplished in the internal system of any country 
than has been within the compass of a few years in 
that of England. The carriage of Grain, Coals, Mer- 
chandise, etc., is in general conducted with little 
more than half the number of Horses with which it 
formerly was. Journies of Business are performed 
with more than double expedition. Improvements 
in Agriculture keep pace with those of Trade. Every- 
thing wears the Face of Dispatch ; every Article of 
our produce becomes more valuable; and the Hinge, 
upon which all the movements turn, is the Reforma- 
tion which has been made in our Publick Roads.”’ 

In 1784 Palmer’s mail-coaches were estab- 
lished, and the improvement both in roads 
and in the vehicles which traversed them went 
on, till thé admirable coach service was estab- 
lished, which was only surpassed ın our 
fathers’ and grandfathers’ time by the rail- 
way. || 


And if the means for the transport of 


passengers were bad, those for the conveyance 
of merchandise were worse. In many parts of 
the country trains of pack-horses were still 
employed, and even on the main lines of com- 
munication goods could only be sent by slow 
and cumbrous waggons. Coal—as its name 
‘‘sea-coal’’ implied—was almost entirely 
conveyed by sea, though a little earlier than 
the date in which we are interested, it stili 
formed part of the burden of the pack-horse. 
As late as 1753,4] the raw wool and bale goods 
of the north of England were carried by pack- 
horses which conveyed the chapmen’s wares 
to the places where they were sold, bringing 
back the wool and other raw materials. Even 
after the improvement in roads was well ad- 

* Smiles, vol. ii. +» D IO5. 

+ Ibid, p. 206. Smiles’s account of the blind ees 
John Metcalf, is full of interest. 

+ Vol. i., p- 537. 

? Henry Homer, Enguiry into Public Roads. 

|| There is a good deal of information about the carriages 
used in the eighteenth century in the course of Cantor Lec- 
tures on the ‘‘ History of Coachbuilding ” (Journal, vol., 


XXV., p. 116, &c.), by the late Mr. G. A. Thrupp. Mr. Thrupp 
mentions that the Lord Mayor’s State coach was built in 


1757 
€ Whitaker, quoted by Smiles, vol. i., p. 180. 
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vanced, pack-horses were frequently employed, 
and doubtless they were used to a larger extent 
in districts where the roads were still inferior. 
Corn was so carried, and even heavy materials. 
such as potter’s clay were transported part of 
the way. by water, and the rest of the journey by 
pack-horses, each horse carrying six balls of 
clay, three on each side.* 

In 1760 Manchester goods were ‘sent on 
pack-horses to London and Bristol, as well as- 
to Liverpool, for exportation.}: 


CANALS. 


The origin of canals is unknown. They 
probably existed in China and in Europe from 
a very early date. Locks are supposed to- 
have been invented in the fourteenth century 
(by Leonardo da Vinci or another), and before 
they were available, the use of canals must 
have been very limited. The great Languedoc 
Canal, from the Bay of Biscay to the Medi- 
terranean, was completed in 1681, but though, 
as Macaulay says, ‘‘ the English of that day 
were in the-habit of talking with mingled 
admiration and despair of the immense trench: 
by which Lewis the Fourteenth had made a 
junction between the Atlantic and the Medi- 
terranean,’’ it was very nearly a hundred years. 
before they tried to follow his example. 

The navigable rivers of Britain had no doubt 
been used since Roman galleys first sailed up- 
the Thames, and from an early date attempts. 
had been made to improve and develop riverine 
communications. Various Acts of Parliament: 
were passed having for their object the im- 
provement of navigable rivers. There were- 
several schemes for connecting London and 
Bristol by means of the Avon and the Thames,. 
connecting the limits of navigation either by 
causeways or by canals. Some schemes were- 
carried out. The rivers Aire and Calder, in 
Yorkshire, were opened up to navigation in 
the early part of the eighteenth century, and’ 
a little later water communication between 
Liverpool and Manchester was established by 
way of the Mersey and the Irwell.t 

The long island coast-line also, to a large- 
extent, facilitated communication between 
towns on the sea-shore or near the mouths of 
rivers. There was certainly considerable 
traffic by sea between London and the north, 
but it would appear that the inland water-ways- 
of England played but a small part in the 


* Meteyard’s Life of Wedgwood. — 
+ Baines. History of the Cotton Trade, p. 111. 
t Smiles, Lives of the Engineers, vol. i., p. 300 seg. 
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transport of either goods or passengers before 
‘the introduction of canals. 
: Unless the old Foss dyke and Caer dyke in 


Lincolnshire are Roman canals* and not 
merely drainage or irrigation cuts, there 
was no such thing as a canal in this 


country until the public spirit of the Duke 
of Bridgewater, and the engineering skill 
of Brindley, were united in the construc- 
tion of the first Bridgewater canal from 
Worsley to Manchester, whieh was opened to 
traffic in 1761. A very full and interesting 
account of the carrying out of this great 
engineering work, and of the completion of the 
system of canals of which it was the first, will 
be found in Smiles’s ‘‘ Life of Brindley.’’T 

The success of the Bridgewater canals led 
to a rapid development of canals throughout 
the country, a development, like that of the 
roads, only checked in the following century 
by the introduction of railroads. 

Dr. Smiles’s account of the circumstances 
which led the Duke of Bridgewater to conceive 
his great project, throws a vivid light on the 
state of transport and traffic in Lancashire 
and Cheshire at the time. Though Man- 
chester was at the time the seat of a consider- 
able manufacture of fustians, mixed stuffs, and 
small wares (tapes, webbing, leather laces, 
&c.), it yet suffered at times from famine. 

“In winter, when the roads were closed, the place 
was in the condition of a beleaguered town ; and even 
in summer, the land about Manchester itself being 
comparatively sterile, the place was badly supplied 
with fruit, vegetables, and potatoes, which, being 
brought from considerable distances slung across 
horse’s backs, were so dear as to be beyond the 
reach of the mass of the population. The distress 
caused by this frequent dearth of provisions was not 
effectually remedied until the canal navigation be- 
<ame completely opened up.” t 


CONCLUSION. 

The object of this paper has been to show 
with sufficient detail the precise condition of 
the chief industries of the country at the date 
when the Society was founded. If some have 
been treated at undue length, and others in 
too cursory a fashion, it may be pleaded that 
.an effort has been made to provide information 
where it seemed to be needed, and to pass 
lightly over those industries which have been 
fully dealt with by previous writers. No claim 
can possibly be made for originality, but it is 
believed that the information, collected with 
+E ncyclopædia Britannia, Art Canals. 


+ Lives of the Engineers, vol. i. 
t Smiles, vol. i , p. 343. 
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some trouble from various authorities, has not 
before been brought together.. Due acknow- 
ledgment has been made of the sources from 
which that information has been gathered. 
It would be hopeless to expect that, in deal- 
ing with such a variety of technical sub- 
jects, there have not been a good many 
mistakes; corrections will be gratefully (if 
regretfully) appreciated. That such blunders 
are less numerous than they might have been 
is due to the friendly criticism to which. the 
proofs have already been subjected. The 
writer desires specially to acknowledge the 
help he has received from two old friends, 
Mr. R. B. Prosser, formerly Librarian of 
the Patent Offce, and Mr. H. B. Wheatley, 


for so long Assistant Secretary of thè 
Society. Sir William White contributed 
the section on ship-building. The late 


Mr. Lewis Day, Mr. William Burton, Mr. 
Seymour Jones, Mr. Knight Clowes, Mr. John 
Cross, Mr. William Whitaker, and Mr. Ernest 
Pullan (of Messrs. Barclay and Perkins) have 
all helped most kindly in different sections of 
the paper, and Mr. Henry Tedder, the lib- 
rarian of the Athenæum, has saved the writer 
much labour by his frequent and valuable 
suggestions. 


FARM LABOUR AND THE COST OF 
PRODUCTION. 

Major Craigie’s paper, read at the Farmers’ Club, 
on ‘t Farm Labour and the Cost of Production,” and 
the discussion that followed upon it, showed how 
widely expert opinion differs upon this important 
subject. No two authorities seem to be in complete 
agreement. Major Craigie himself is, of course, a 
very high authority upon agricultural statistics. With 
reference to manual labour, and the number of those 
required on the land, Major Craigie puts the figures 
at.four men to the 100 acres in England.and 2'4 to 
the 100 acres in Scotland. Professor John Wright- 
son, who followed him, quotes to endorse Mr. 
Morton’s estimate of six persons per 100 acres. 
Major Craigie puts the cost of labour.at 28s. per 
acre; Professor Wrightson at 17s. per acre. Professor 
Wrightson wants to know why there are so many 
horses employed now, ‘just as many as there were 
formerly.” Mr. Thomas Latham answers that he farms 
rather highly, ‘‘but Iam sure that we do not use 
anything like so many horses as we did years ago.” 
Mr. McLaren was quoted in support of the opinion 
that the 20 years from 1840 to 1860 represented the 
point of greatest progress in agricultural machinery. 
Mr. R. H. Rew (Board of Agriculture) considers 
that the great use of agricultural machines was subse- 
quent to 1860, ‘‘ and that even since 1870 it has come 
into very much wider use than previously,” an opinion 
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which the ayman will be surprised to find questioned. 
Mr. James Falconer, who farms 4,000 acres in the 
south of England, told the meeting that he does not 
want a machine on his farm to last more than Io 
years, and asked, ‘‘ what was the reason of the great 
success of Carnegie and his iron works? Why, it 
was the introduction of machines. If he saw a 
machine that could displace the work of 10 men he 
introduced it at once.” - And English farmers should 
f llow suit if they would thrive. Mr. S. Kidner 
replied that for his part he cannot afford to buy all 
the new implements. “I am using on my farm 
to-day the same two drills that my father bought 
when he came to the farm more than 60 years ago, 
and they both do their work as well now as they did 
then, and as well as any of the new implements.” 

When machinery first began to be used extensively 
upon farms, it was assumed that it would mean a 
great saving in the labour bill; when again, much of 
the arable land of the country was put down to 
pasture, it was taken for granted that it would lessen 
the number of hands required to work agricultural 
land. But these expectations have not been fully 
realised. The cost of production at the present time is 
not much less than it used to be in the earlier days. 
Probably the men do not work as hard as they 
used todo. ‘‘I can remember the time,” said Mr. 
Kidner, ‘‘ when we had to cut our grass, the men 
would be up at three o’clock in the morning, in 
the cool, and would practically work all day. Now 
they never come till seven, and they leave off as early 
as possible. At harvest we used to work as long as 
it was light ; now we cannot get them to go on after 
eight at night. Then on piece work they would go 
on and work until it was dark; now, as soon as it is 
six o’clock their tools are thrown down, although 
they are working for themselves.” In the laying 
down of grass, the labour of horses and men has 
not been decreased. Other systems have cropped 
up. Dairying now prevails to a very large extent, 
and where dairying is carried out to a great extent on 
grass land it takes practically the same amount of 
labour as it does on the arable land. And the horses 
have to do a good deal of the work that the men 
used to do on the farm. In America, where the 
cultivation is very extensive indeed, machinery does 
reduce the number of men that might otherwise be 
employed ; but elsewhere machinery is being used as 
a means of making the cultivation still more extensive ; 
and when machinery is so used, it does not drive 
labourers out of the country. 


SIR COLIN SCOTT MONCRIEFF ON 
EGYPTIAN IRRIGATION. 


With reference to Mr. Roosevelt’s recent com- 
ments on the evidences of prosperity and enter- 
prise of Egypt, it is interesting to note, in 
the April number of the Geographical Journal, 
some remarks on the results of Egyptian irriga- 
tion, during the last quarter of a century, by Sir 
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Colin Scott Moncrieff, probably the highest autho- 
rity on the subject. Sir Colin observes at the out- 
set that when:one sees the monuments of Egyptian 
skill in classical times, it seems strange that a nation, 
capable of designing and erecting such great structures, 
never thought, apparently, of controlling the river on 
which their existence depended. It was early last 
century, that M. Mougel, a French engineer, made 
an effort to throw a dam across the two branches 
of the river at the apex of the Delta. In 1867, a bad 
fracture took place, and it was not till the British 
occupation, seventeen years after, that endeavours 
were made to repair and complete the work. Up to 
that time 70 per cent. of the volume of the Nile used 
to flow out to the sea, just at the time it was most in 
demand for the summer irrigation of the cotton crop. 
Twelve years after the British occupation, the finances 
of Egypt permitted of the construction of the 
Assuan dam, which ponded up the river 75 feet 
and created a lake in Nubia nearly 200 miles 
long, while Mougel’s barrage served the pur- 
poses of the Delta. To divert the water from the 
river on to the fields, a dam, similar to Mougel’s 
barrage, was constructed at Assuit. Even then the 
thirst of the land was not quenched and a still more 
important step has been taken, the raising of the Assuan 
dam by 23 feet, thereby increasing (when completed 
in 1912) the water stored by two-and-a-quarter 
times its present volume. Another dam, just com- 
pleted, at Esneh, 98 miles north of Assuan will 
supply perennial irrigation to about 100,000 acres on 
the west bank and 80,000 acres on the east bank 
of the Nile. A costly network of new canals is bing 
also constructed to carry the water to every part of 
the Nile valley, while further works have for some 
time been in progress to convert flood into perennial 
irrigation. | 

In 1883 there were no roads in Egypt outside ot 
the towns, and it was impossible to drive a cart from 
Alexandria to Cairo. Now there is an excellent 
system of agricultural roads throughout the country 
and more than 100 miles were added to it last year. 
On some of these roads light railways are now being 
constructed. 

Another important requirement of irrigation has 
been the provision of drainage works to carry off the 
surplus water, and though much has been done in 
this direction, the erection of powerful steam pumps 
is necessary, for complaints are frequent that the 
drains are full of water and not working properly, 
and this converts inta swamps, and large, sodden, 
water-logged expanses, areas which once were fertile. 

In the Sudan, the poverty and scantiness of the popu- 
lation and general lack of water, form a striking contrast 
toEgypt. At present the former is little better than 
a derelict estate, commanding no value in the market. 
With the raising of the Assuan Dam by 23 feet, how- 
ever, there ought to be water enough to irrigate a 
large area in tbe Sudan. But a great deal of pre- 
liminary study and investigation of the features of the 
country is required, and at present this knowledge is 
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incomplete as far as the Sudan is concerned, though 
it has been decided that a great canal, taking out of the 
left bank of the Blue Nilé near Sennar, and flowing 
in a north-west direction, might be feasibly under- 
taken. 


FRENCH MACHINE-MADE LACE. 


In Calais and Caudry there are twelve hundred 
lace factories owned, as a rule, by individuals, and 
not by companies, many of the owners having begun 
as workmen. The multiplicity of ownership has re- 
sulted in an almost endless variety of manufactures, 
and the articles turned out are so varied that even a 
connoisseur in lace finds himself lost in the maze of 
designs, and the difference in price and discounts 
offered. It is not uncommon to see the same article 
produced by two different makers with a wide diverg- 
ence in the price, due to one manufacturer finding 
out how to make it more easily and cheaply than the 
other. Calais has been called a lace centre. It is 
not the looms and buildings that make it so, but it is 
the union of all the ideas that can be worked out on 
machines with the capable workmen who can execute 
these ideas. Calais lace makers are hardworking 
people, and their devotion to their business is remark- 
able. According to the American Consul at Calais, 
they have been the best paid workers in France. 
The cost of living in Calais, resulting from its 
geographical position and the high wage scale, is 
greater than in Paris, or any other French city 
except Marseilles. The lace industry was started in 
Caudry, about forty years ago, by some farmers who, 
desiring employment in the winter, bought old 
machines in Calais, and worked them in spare 
moments. Later on, a banker aided serious working- 
men in buying machines by lending them the 
necessary money. Gradually the old machines were 
discarded, and new ones installed, and in four 
decades Caudry has become an important town, 
and is now frequented by lace buyers from all parts of 
the world, but it cannot be said to be a lacecentre. It 
is about one hundred miles from Calais, in a fine farm- 
ingcountry. The habits of its people are simple, and 
the cost of living cheap. The schedule of wages is not 
the same in Calais and Caudry, yet the two places are 
in competition in the lace trade. Many efforts have 
been made by the manufacturers of the two com- 
munities to come to an understanding as to the pay 
of the workpeople, but without result, and Calais lace 
makers have been agitating for a reduction of the 
rate paid to their twist hands in order that they 
might be in a position to compete more favourably 
with Caudry manufacturers. The only new invention 
in the lace industry in Calais is a clipping-machine, 
invented by a Frenchman, and recently patented in 
the United States and European countries. The 
practical utility of this machine has a great bearing on 
the lace industry, as clipping has always been a slow, 
tedious, and expensive process, Clipping by 
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mechanical means is a matter of far greater im- 
portance in foreign lace-making centres than it is ie 
Calais, as hand clippers are more readily to be had in 
Calais. The trouble with other clipping-machines. 
has been that they were not capable of cutting the 
threads at all angles. This new clipper, being more- 
a tool than a machine, can be turned at any angle by 
the workman, and therefore can clip all the threads 
on any kind ofdesign. Designing, making, dressing, 
and preparing lace for market are all departments of 
the industry of nearly equal importance in presenting 
the finished article to advantage. Should the article- 
be well designed and made by loom, its commercial 
value still depends upon its being well dyed and: 
dressed, and the success of any factory will depend 
upon having an organisation in which the different 
departments are equally efficient. 


THE MANUFACTURE OF PAPER AND: 
BOARDS FROM PEAT. 


Ludwig Franz, of Admont, Styria, Austria- 
Hungary, has invented a process for the treatment 
of peat fibre and its manufacture into paper and card- 
board (United States patent No. 945,313). 

The present invention relates to a mechanical 
process for disintegrating peat and working it 
up into paper and cardboard, which differs advan- 
tageously from processes of this kind heretofore 
known, in that therein the peat fibre is treated much- 
more gently, resulting in greater strength of the 
paper finally obtained. 

The process consists in pressing the cut natural: 
peat into a continuous strand and cutting in into discs 
of approximately equal thickness. It is thereupon,. 
with the addition of water, dissolved into its 
separate fibres, and freed from the coarser foreign: 
portions. The product thus obtained, by defibrat-- 
ing is worked up into ‘‘half-stuff,” which, after 
sorting, is mixed with half-stuff made of waste: 
paper, with wood branch cellulose, or the like, for the- 
finished paper material. . 

The process begins by feeding the freshly cut 
natural peat through a hopper into a press with a. 
rotating worm. This worm presses the peat through: 
a mouthpiece in a continuous strand, which, by means- 
of a knife rotating in front of the mouthpiece, is cut 
into discs of approximately equal thickness. These- 
discs are conducted to a rotating shearing worm,- 
which, with the aid of water, dissolves the peat discs 
into separate fibres. These latter, for the purpose- 
of . being separated from their coarser foreign 
portions, such as wood, or the like, then reach a 
centrifugal preliminary sorter, and are thereupon- 
brought into a rotating riddling drum provided with 
an internal sprayer and conveyer worm in which the- 
peat fibres are purified from the finer impurities and 
earthy portions. 

The washed pure fibre obtained in the’ manner 
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` :above described is now subjected to treatment in a 
-defibrating machine (system of Dietrich, Wurster, or 
the like), until the fibre appears worked up in the 
gentlest manner possible into half-stuff. This half- 
-stuff is fed to a centrifugal sorter, and after leaving 
this, to a mixing engine, in order to be mixed with 
half-stuff from paper refuse, or with wood branch 
-cellulose or the like, for obtaining the paper pulp 
ready for the machine. The further working up of 
‘the pulp into paper or cardboard takes place accord- 
-ing to the well-known process of paper making. 

The gentler treatment of the peat, which produces 
-a product assuring an excellent quality of the paper, 
‘is chiefly due to the fact that, in accordance with the 
‘invention, the peat fibres, before any washing what- 
-ever or disintegration, are cut into pieces of equal 
length, whereby, naturally, the washing and disin- 
tegration of the peat fibres are substantially aided. 
Processes are known which also provided for a com- 
minution of the peat fibres into pieces of equal length, 
‘but in the process the comminution is undertaken 
after first crushing and washing the peat fibre, with 
the disadvantage that the washing and disintegration 
is protracted and defective, and, consequently, prac- 
tically useless.\— Paper Trade Journal, New York. 


HOME INDUSTRIES. 


The Cotton Industry.—The cotton-spinning trade 
‘is threatened with serious disturbance consequent 
upon a wages dispute. At the Joint Conference of 
Masters and Workpeople, held last week, the opera- 
tives’ officials asked, in view of the large amount of 
‘short time during the past year, that the employers 
‘should waive their claim for a reduction in wages for 
‘twelve months. The masters refused, but offered to 
postpone the lower wages until the beginning of 
‘September next. This proposal was, in turn, rejected 
iby the workpeople, and the Conference ended with- 
- out any arrangement being reached. The masters 

have decided to take a ballot of their members. The 
‘votes will be counted on the 17th inst., when there is 
“little doubt that the necessary majority will have been 
-obtained in favour of insisting upon the reduction. 
The proposal of the masters is that, owing to the un- 
‘satisfactory condition of the cotton industry, the wages 
-of the operatives shall be reduced by 5 per cent. 
The reply of the men is that in view of the great loss 
of wages suffered by the operatives through stoppages 
and short time during the past two years the proposed 
reduction of wages is unjustifiable. The operatives 
offered, if the employers would waive for twelve 
months their proposal for a reduction, to undertake 
that no application for an advance would be made 
during that period ; the employers were willing that, if 
a reduction were agreed to, it should not come into 
operation for four months. The different sections of 
the operatives appear to be united in their opposition 
to the proposals of the employers, but a reduction of 
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wages is a more serious matter to the cardroom 
workers than to the spinners, for work in the cardroom 
is badly paid. What is wanted in the cotton trade is 


an adjustment of the wages of the poorly-paid 


sections. 


The Brookiand’s Agreement.—The Conference re- 
ferred to above was held under the terms of the 
Brookland’s Agreement which terminated the pro- 
tracted wages dispute of 1892-3, and has regulated 
negotiations between employers and operatives in the 
cotton-spinning trade ever since. The preamble ot 
this agreement states: “ The representatives of the 
employers ‘and the representatives of the employed 
hereby admit that disputes and differences between 
them are inimical to the interests of both parties, and 
that it is expedient and: desirable that some means 
should be adopted for the future whereby such dis- 
putes and differences may be expeditiously and 
amicably settled, and strikes and lock-outs avoided.” 
This agreement was signed by the representatives of 
the Employers’ Federation, the Associations of 
Operative Cotton-Spinners, of Card and Blowing- 
room Operatives, and of Warpers, Reelers, and 
Winders. With the exception of the seven weeks’ 
dispute in 1908, it has been the means of settling all 
the disputes which have arisen since it was signed, 
nearly seventeen years ago. Its weak point is that it 
does not provide for a deadlock. Arbitration was 
proposed by the.employers, but broke down on a 
matter of detail. Afterwards a scheme was formu- 
lated by the employers for the automatic regulation of 
wages according tothe state of trade. It was con- 
sidered by representatives of masters and men. in 1899 
and 1900, and many conferences were held, but the 
scheme broke down. Notwithstanding the failure to 
carry it through, leading men on both sides are con- 
vinced that an automatic scheme for the regulation 
of wages is not only possible, but is eminently desir- 
able. . Since the failure of 1900, various attempts have 
been made to bring about automatic regulation of 
wages in connection with wages disputes, but the 
operatives object to discussing a scheme while a dis- 
pute is‘in progress, and, unhappily, in times of peace 
the matter has been allowed to drift. 


The Wool Trade,—It has been a good season for 
wool. In their annual report on the Scotch wool 
trade, Messrs, Robert Ramsay and Co. say that an 
active demand has been experienced during the entire 
season for all kinds of home-grown wools, and with 
the demand prices have slowly but steadily improved, 
and at present they may be quoted, roughly, about 25 
per cent. higher than at this time last year. Itisa 
pleasant contrast, from a farmer’s point of view, to 
the position in 1908. Messrs. Ramsay and Co. take a 
cheerful view of the present situation and also of 
future prospects. They point out that very little of 
last year’s clip is left on hand, and this is particularly 
the case with the finer classes. But prices are now 
on a high level, and although consumption is pro- 
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«ceeding on a large scale, both in the south of Scot- 


land and the West Riding, the upward tendency in 


values, so much in evidence throughout last year, 
was chiefly due to the very large purchases for the 
United States. This American support cannot be 


relied upon to last much longer, and if it is with- 


drawn a moderate reduction in present ‘rates is not 
unlikely when clips are marketed next month. 


The Rubber Situation and Synthetic Rubber.— 
At the fortnightly auction of rubber, last week, 
the price realised for the best quality was about 
rid. per lb. below the record, and, although the 
rubber was mostly withdrawn, there seems to be an 


impression that quotations are likely to be lower.- 


It may, however, be taken as certain that for a con- 
siderable time to come they will remain very high, 
unless, indeed, synthetic rubber comes. to the front. 
It was stated at the general meeting of the Bayer 
Company, held at Elberfeld recently, that the com- 
pany had succeeded in producing synthetic rubber, 
but there is a wide difference between solving the 
purely scientific problems connected with such a 
matter and overcoming the technical and commercial 
difficulties connected with large production. Indigo, 
for example, was synthesised twenty-seven years ago, 
but it took another fifteen: before the technical manu- 
facture was possible. And so the chairman of the 
Bayer Company was unable to say how long it would 
be before they could produce rubber commercially. 
It might, he said, take as long as had been the case 
‘with indigo, or it might be done more quickly. With 
aubber the difficulties are greater than with indigo, 
where the annual value of the crop was only about 
43,000,000. In the case of rubber, taking the world’s 
annual consumption at 70,000 tons, the value would 
much exceed £50,000,000. It must not be forgotten 
that rubber can be grown at a cost of less than 2s. 
per lb. It would seem, therefore, that to compete 
with natural rubber is a much more difficult matter 
than was the case in the early competition against 
natural indigo. 


Home-Made Beet Sugar.—It is satisfactory to 
note that the movement in favour of the cultivation 
of sugar-beet, and its manufacture in this country, 
is being vigorously pushed. A question has arisen 
whether it would be possible for the British Govern- 
ment, consistently with the obligations under the 
Brussels Convention, to differentiate between home- 
grown, foreign, and Colonial sugar, and in this con- 
nection an article in a recent number of the German 
sugar journal, Die Deutsche Zuckerindustrie, is 
significant. This journal says that, in its opinion, 
by the text of the Brussels Sugar Convention no 
obligation is laid on England to abandon the surtax 
provided by Article 3 of the Convention in the event 
of beet-sugar being produced in England—that is, to 
impose on home-grown sugar an excise duty of the 
same value as the entrance duty. If, however, the 
English law officers agree with the view of the 
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Revenue authorities, and can deduce from the Sugar 
Convention Act, which was passed to give effect to 
the Brussels Convention, such an obligation, it is all 
the better for Germany. 
i 

Oil Fuel.—Oil fuel, for marine propulsion, is 
making. rapid headway in the mercantile marine, as 
well as the navy. It is now some ten years since the 
vessels of the Shell Line adopted a system of raising 
steam from oil fuel. In the early years a good many 
difficulties had to be overcome, but they have been 
surmounted, and to-day the vessels of the line are 
propelled with as muck certainty and ease as in the 
case of coal used for fuel. But the general adoption 
of liquid fuel for mercantile ships has been slow, 
owing to the difficulty of obtaining supplies of 
liquid fuel in various ports with the same regu- 
larity, either of quantity or price, as coal, This very 
serious difficulty seems likely to disappear before long, 
owing to the development of oil fields all over the 
world. It is expected that, before long, it will be 
practicable to set up bunkering stations, at moderate 
cost, at places required by merchant steamers, and | 
shipowners will then, no doubt, look more favourably 
upon liquid-fuel propulsion. With British warships, 
the problem has been somewhat different. With 
them, it is not.so, much'a question of fuel, as of con- 
tinuous supply in war-time from sources which are 
under the British flag, and it may be assumed that if 
the finds in Newfoundland, Trinidad, and West 
Africa prove remunerative in point of supply, the 
British navy will soon extend even its present very 
large adoption of liquid fuel for vessels of all classes- 
There is good reason to believe that, at any rate in 
Trinidad, the supplies of oil will be found to be very 
large and valuable. 


OBITUARY. 


SIR EDMUND Hope VERNEY, BART.—The death 
occurred on the 8th inst. of Sir Edmund Verney, at 
his residence, Claydon-house, Windsor. Born in 
1838, Sir Edmund, after being at school at Harrow, 
entered the Navy in 1851. He served in the Crimea, 
obtaining the Crimean and Turkish medals and the 
Sevastopol clasp, and through the Indian Mutiny, 
where he was mentioned in despatches, and received 
the Indian medal and Lucknow clasp. After several 
unsuccessful attempts to enter Parliament he was, in 
1855, elected M.P. for North Bucks in the Liberal ` 
interest. He was defeated in the following year, but 
being re-elected for the same constituency in 1889 he 
represented it till 1891. He served on the first London 
County Council, and was Chairman of the Anglesey 
Quarter Sessions from 1877 to 1890. Besides 
numerous magazine articles, Sir Edmund wrote 
several books, of which the best-known are ‘‘ The 
Shannon’s Brigade in India,” ‘‘ The Last Four Days 
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of the Eurydice,” ‘‘ Four Years of Protest in the 
Transvaal,” and ‘‘ War with Crime.” He joined 
the Royal Society of Arts in 1900. 


FREDERICK CLAYTON, M.D., M.A.—Intimation 
has been received of the decease, on April 2nd, of Dr. 
Frederick Clayton, who became a life member of the 
Society in 1871. Dr. Clayton, the son of John 
Clayton of Bradford and Otley, Yorkshire, was born 
in 1837. His father having become interested in the 
industries of Ireland, chiefly silk and woollen manu- 
facturing, Dr. Clayton took up his residence in that 
country and, instead of following a professional career, 
embarked in commercial enterprises with his brother, 
John Clayton. In 1860 he and his brother started the 
Athlone Woollen Mills, together with the late Dr. 
Gleeson, of Athlone. In 1866 the partnership 
was, however, dissolved, and Dr. Clayton and his 
brother established the woollen mills at Nave 
and Stackallen, in Ireland, now known by the name 
of E. and J. Clayton and Co., Ltd. In his business, 
Dr. Clayton devoted considerable time to research 
work, one of the results of which was a black dye 
which is a speciality of the firm. 


GENERAL NOTES. 


mr + eee 


INTERNATIONAL EXHIBITION OF FINE ARTS, 
SANTIAGO.—The Chilian Government, wishing to 
celebrate the centenary of the Independence of the 
Republic on September 18th, 1910, have decided to 
open an International Exhibition of Fine Arts at 
Santiago. The exhibition will be held in the new 
Palace of Fine Arts, which will be inaugurated on 
the same date. The work connected with the pre- 
paratory organisation and management of the exbibi- 
tion is entrusted to the Council of Fine Arts, which 
is authorised to issue invitations on behalf of the 
Chilian Government to artists or artistic corpora- 
tions of various countries. Artists will be re- 
quired to send in their works to the delegates 
before June Ist. The Chilian Government will 
make purchases from the works exhibited upon 
the recommendation of the Council, with a view to 
their forming part of the National Gallery of Art, 
and for this purpose the sum of 100,000 francs has 
been granted, to which will be added the entrance 
fees to the exhibition and the festivals held in the 
grounds. The exhibition will close on December 
31st, 1910. Further information may be obtained 
from Don Enrique Cuevas, First Secretary to the 
` Legation, 29, Queen’s-gate-terrace, S.W. 


THE OILFIELDS OF TRINIDAD. — At a recent 
lecture under the auspices of the West India Com- 
mittee, Mr. Beeby Thompson said that the principal 
points which made Trinidad especially attractive as a 


probable field of profitable petroleum enterprise were 


(1) the favourable indications of petroleum extending 
for long distarces where there were unusually extensive 
displays of natural phenomena such as were found 
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associated with important oilfields; (2) the favour- 
able structure which in many cases characterised the 
strata amid which the oil sands were distributed ; (3) 
the satisfactory yields obtained from shallow wells 
drilled at widely-separated localities;. (4) the prox- 
imity of most of the promising oil districts to the 
sea; and (5) its exceptional geographical position 
with regard to the markets of the world. He believed 
it would be a serious error for the authorities of the 
island to impose either an export duty or other form 
of taxation, which would not only discredit the in- 
dustry in the eyes of capitalists, but would retard the 
development of the island’s oil resources, It was 
naturally quite impossible to say what wealth of oil 
and allied minerals lay secreted in Trinidad, but from 
the Pitch Lake alone over 1,500,000 tons of asphalt 
had been mined and exported. There still remained 
probably 9,060,000 tons, which could not be valued at 
less than £9,000,000 as it lay. The majority of the 
oil lands were either Crown lands or lands on which 
the Crown had reserved the mineral rights. Yet it 
was said that there were those who advised the sale 
at a nominal price of our West Indian possessions to 
a foreign Power, possessions which might at an early 
date establish just that link in the Empire’s resources 
the lack of which alone caused the Admiralty to delay 
the extensive adoption of liquid fuel for war purposes. 
With ample oil supplies in the East at Burma, in the 
West at Trinidad, and on the fringe of Europe in 
Egypt, the question of a fuel supply in time of war 
was solved. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 

May 25.—‘* Persia, and the Regeneration of 
Islam.” By BERNARD TEMPLE. 

June 1.—‘‘ The Restoration and Discoveries at 
the Guildhall, London.” By SYDNEY PERKS, 
F.R.I.B.A., F.S.A. (The paper will be fully illus- 
trated with lantern slides.) 


INDIAN SECTION. 


Thursday afternoon, at 4.30 o’clock :— 

May 26.—‘‘ The People of Burma.” By Sir 
RICHARD TEMPLE, Bart., C.LE. FIELD-MARSHAL 
SIR GEORGE S. WHITE, V.C., G.C.B., O.M., 
G.C.S.I., G.C.M.G., G.C.I.E., G.C.V.O., will 
preside. (The paper will be fully illustrated with 
lantern slides.) 


CoORRECTION.—In the last sentence of the second 
paragraph of ‘‘ Empire Notes,” on p. 611 of the 
Journal of the 6th inst., which reads as follows : — 
* He (Sir George Reid] drew attention to the fact. 
that while Germany took 11s. worth of British manu- 
factures per head of population, and the United 
States 8s. worth, Australia took 57s. worth, or, in all, 
about 23 million steling per annum ”’—for the words, 
‘¢ 57s.’’, the words “ £5’ should be substituted. 
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NOTICES. 


NEXT WEEK. 


= WEDNESDAY, May 25th, 8 p.m. (Ordinary 
Meeting.) BERNARD TEMPLE, ‘ Persia, and 
the Regeneration of Islam.”’ 


THURSDAY, MAY 26th, 4.30p.m. (Indian 
Section.) SIR RICHARD CARNAC TEMPLE, 
Bart., -C.I.E., ‘The People of Burma.” 
Field-Marshal SIR GEORGE S. WHITE, V.C., 
G.C.B., O.M., G.C.S.I., G.C.M.G., G.C.LE., 
‘G.C.V.Q., will preside. 


(The paper will be fully illustrated with 


dantern slides.) 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 

‘On Tuesday afternoon, May 3rd; SIR 
‘Westry B. PERCEVAL, K.C.M.G., Chair- 
man of the Colonial Section Committee, in the 
-chair. 


`The paper read was — 


‘COMMERCIAL EXPANSION WITHIN 
THE EMPIRE. 
By P. J. HANNON. 
.(Late Director of Agricultural Co-operation, Cape Colony.) 
During the course of the past ten years an 
ever-increasing measure of thought has been 
-concentrated upon our Imperial problems and 
ithe nature and tendencies of the relationships 
which subsist between the United Kingdom 
and its world-embracing network of over-sea 
dominions. This energetic awakening of in- 
iterest in what are undoubtedly vital con- 


siderations in the material progress and 
social advancement of the British race, 
whether in the motherland or her ‘‘ daughter ’’ 
States, has had its beginnings in the display of 
enthusiastic loyalty of our self-governing 
colonies, and the patriotic self-sacrifice of 
their individual citizens, which were mani- 
fested during the South African War. The 
abounding affection of the man of British 
blood for the “old flag,” under what skies 
soever he found his home, presented a new 
feature and suggested a new conception of 
that self-contained Imperialism which, pre- 
vious to those terrible days of national crisis, 
was, as a symbol of inter-State policy, but too 
frequently misunderstood. This newer Im- 
perialism is entirely dissociated from the 
Party political systems of the United Kingdom, 
and, properly appreciated and rightly under- 
stood, must necessarily always be removed 
from Party conflict. The subjects which come 
within the purview of Imperial policy are, 
naturally, of large number and of great variety 
in their relations to Great Britain and to the 
over-sea Dominions themselves; but not the 
least interesting, both in itself and as involving 
in some degree almost all the others, is the 
maintenance and expansion of Imperial trade. 

I propose, therefore, through your courtesy, 
to submit some notes upon the growth of 
Imperial trade as we find it at the present 
time, and some suggestions as to the direc- 
tions in which and the means whereby that 
trade may be fostered and enlarged; and in 
so doing I have given to this short paper the 
title, ‘‘Commercial Expansion within the 
Empire.’’ 

It is, perhaps, hardly necessary at the outset 
to refer to the rapid and complete abandon- 
ment of what was known as the ‘ Colonial 
system ” in the methods of colonization pur- 
sued over a century ago under the dictates of 
the ‘‘ mercantile theory,” when the aim of 
statesmen was to make colonial trade a new 
source of revenue whenever the opportunity pre- 
sented itself; but it may be emphasised as an 
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economic truism of our own day that no mother 
country has now the right to hamper or restrict 
the trade of a colony for her own benefit or for 
any purpose whatever. The vast commercial 
progress which has been achieved by our great 
British colonies has been in the main due to 
the generous measure of autonomy conceded 
to them by England in all matters concerning 
their trade and industry, even in the very early 
stages of their political evolution. 

The most striking, as it is indeed the most 
valuable, characteristic of British colonisation 
is the unmistakably English qualities which 
attach themselves to colonial administration, 
and which have manifestly been moulded by 
the English spirit which everywhere domi- 
nates colonial life. It is interesting also, 
from the commercial point of view, to observe 
how little the ultimate constitution of our 
Dominions was influenced by the manner in 
which any part of their territory has been 
originally acquired. It has apparently made 
little difference whether emigration was in the 
first instance purely voluntary, or whether it 
was systematically promoted for the extension 
of commerce and the relief of our population, 
whether acquired by conquest or granted by 
charter to great companies or individuals; the 
earlier conditions rapidly disappeared, and an 
approximation to British models, with English 
methods, and an ideal inspired by English 


feeling, has become alike common to all white . 


communities under the Crown. The circum- 
stances which determined the peculiar develop- 
ment and permanent constitutions of our 
colonies were, of course, the physical condi- 
tion of their territory, that is to say, their soil 
and climate ; but it is, nevertheless, I think, a 
great tribute to the national genius and un- 
flagging enterprise of our people that our great 
colonies, in their fullest sense, have all arisen, 
because our colonies looked upon their habita- 
tions as permanent homes, where they could 
raise families in the surroundings of an ampie 
standard of comfort, and where their patriotism 
came to regard their interests as bound up 
with the community of which they formed a 
part. The British emigrant regarded self- 
government as his birthright, and under this 
inspiration has founded our new “ sister 
nations” with a polity essentially his own, 
. and dictated by his own conditions of life and 
progress, without in any sense weakening the 
bond which unites him to the home centre 
whence he sprang. It is as important, I think, 
to bear this governing principle in British 
colonisation in mind in the discussion of com- 
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mercial questions as in any other phase of our 
Imperial relationship. 

From the commercial standpoint, the British 
Empire is by far the greatest political creation 
which the world has ever seen. The twelve 
million square miles cover little less than one- 
fourth of the land surface of the globe, while 
its four hundred odd millions of persons are 
more than one-fourth of the entire population 
of the world. The greater part of it lies within: 
the temperate zones, and practically equal 
areas are on opposite sides of the equator. 
The extent in the Eastern hemisphere is to 
that in the Western as 56: 29; but, owing to- 
the position of Australia, it may be said to be 
constantly one-half in the light and one-half 
in the shade. It is, therefore, ever in the 
enjoyment of ‘‘time and season,” with every 
variety of soil and every phase of climatic 
change, embracing or in contact with the 
highest mountains, the greatest lakes, and the- 
most important rivers of the earth. ‘There is. 
almost infinite opportunity for the play of re-- 
productive energy, applicable in every region: 
to inestimably valuable geological formations,. 
and to aboundingly fertile soils. Within the 
Empire are produced two-thirds of the world’s 
gold output annually, more than one-sixth of 
its aggregate crop of wheat, and about one- 
third of its coal. It is the veriest platitude to- 
reiterate that every human want of every 
human being within the Empire can be satis-. 
fied from the resources of the Empire itself. 

The inherent quality of self-contained Im- 
perial existence is, I venture to submit, the- 
central, living, almost aggressive fact, with: 
which all policies and Governments in Great: 
Britain must perforce be inspired if in the- 
future the primary objects of high and re-. 
sponsible administration are to be attained. 
If, once and fully, the significance of this fact. 
be impressed upon the mind of the people of 
Great Britain the acceptance of a constructive - 
Imperial policy, based upon economic con- 
siderations, would be little longer allowed to- 
remain in the obscure regions of academic con- 
troversy or the unhappy environment of Party 
polemics. 

The statistics relating to the growth of 
British commerce during the past century 
are not on the whole satisfactory. It is im- 
possible to present comparable figures previous- 
to 1854, on account of the change which was 
introduced in that year in the methods of 
recording the values of United Kingdom im- 
ports; and, moreover, the classification of” 
imports and exports by categories, which at- 
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present obtains in the various official Reports 
of the Board of Trade, does not operate further 
back than the year 1884. From the figures of 
these Blue-books the following Tables, setting 


forth the expansion of the import and export 
trade of the United Kingdom to foreign 
countries and British Possessions have been 
compiled :— 


TABLE I.—Imports. 


Statement setting forth the Value of the Imports of Merchandise into the United Kingdom from Foreign 
Countries and British Possessions in 1854; with the annual average of each subsequent Quinquennial 
Period till 1905; and for the several years 1905-8; showing also the Penecutaes of Total Imports 
from Foreign Countries and British Possessions. 


Years Total value for Years, Value of Value of Percent. | Per cent. 
and and Foreign for Years, British fossessions, | British 
Li @unguesaal Periods. Gaincucnt carp acd T “Parade: HOretg Re Ooo 
£ £ £ Per cent. | Per cent. 
1854 152,389,000 118,240,000 34,149,000 77°6 22°4 
1855-9 169,539,000 129,363,c00 40,176,000 76°3 23:7 
1860-4 235,521,000 167,651,000 67,870,000 71°2 28°8 
1865-9 286,340,000 217,702,000 68,638,000 76°0 24°0 
1870-4 346,067,000 270,003,000 76,064,000 780 22°0 
1875-9 375,056,000 292,018,000 83,C38,0c0 77°9 22'I 
1580-4 | 407,637,000 312,040,000 95,597,000 >05 | 23°5 
1885-9 | 379,066,000 292,813,000 86,853,000 772 | 229 
1890-4 | 418,592,000 322,722,000 95,870,000 774 22°9 
1895-9 453,022,000 355,074,000 97,948,000 78°4 | 216 
1900-4 533,419,000 422,233,000 111,186,000 792 - 20'8 
1905 565,020,000 437,151,000 127,869,000 a7 22°7 
1906 607,988,000 465,802,000 142,186,000 76°6 23°4 
1907 | 645,807,000 488,670,000 157,137,000 75°6 . 24°4 
1908 | 592,953,000 463,125,000 129,828,000 78°1 21°9 


TABLE II.—Exports. 


Statement showing the Value of the Exports of United Kingdom Merchandise to Foreign Countries and 
British Possessions in the year 1854, with the Annual Average of each subsequent Quinquennial Period 
till 1905, and for the several years, 1905-8; showing also the Proportions to Foreign Countries and 
British Possessions. 


Years | Total Value for Years Value of Foreign _, Value of Percent Per PD 
or ae oa era "| British 
Ode Ouinquennial Periods. | Quinquennial Periods. Quinquennial Periods. Foreign. | Possessions. 
854; 97,185,000 63,333,000 33,852,000 65-2 34°8 
1855-9. 116,120,000 79,445,000 36,675,0Cc0 68°4 31°6 
1860-4 138,407,000 92,327,000 46,080,000 66-7 33°3 
1865-9 181,087,000 131,151,000 49,936,000 72°4 27°6 
1870-4 234,727,000 174,281,000 60,446,000 74°2 25°8 
1875-9 201,476,000 134,853,000 66,623,000 66°9 33°1 
1880-4 | 234,275,000 153,515,000 80,760,000 65°5 34°5 
1885-9 226,245,000 146,934,000 79,311,000 64°9 351 
1890-4 234,449,000 155,805,000 78,644,000 66°5 33'5 
1895-9 | 237;830,000 156,631,000 81,199,000 i 659 34°1 
Igco-4 | 282,760,000 177,417,000 105,343,000 62°7 37°3 
1905 | 324,385,000 211,910,000 112,475,000 65°3 34°7 
1906 | 367,029,000 246,508,000 120,521,000 67°2 © 328 
1907 |  426,035,0C0 - 288,698,000 137,336,000 67°7 _ 32°3 
1908 | 377,103,000 251,349,000 125,754,000 | 66°6 


© (334 | 
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During the period covered by these Tables 
the growth of British trade, both in foreign 
countries and over-sea Dominions, has been 
proceeding on a gigantic scale; but it is 
curious to observe that the proportions of 
the dealings which took place as between 
the United Kingdom with foreign countries 
and with our own Possessions have undergone 
relatively very little change. In 1854, foreign 
and colonial imports were, respectively, 77°6 
per cent. and 22°4 per cent. of the aggre- 
gate ; in 1908, the corresponding percentages 
were 78°1 and 21°9. During the whole period 
the imports from British Possessions only once 
reached one-fourth of the total, and they have, 
generally speaking, occupied the position of 
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This relatively stationary condition of our 
commercial expansion in our over-sea Domi- 
nions as compared with foreign countries is 
made still more apparent when the whole 
volume of inter-Imperial trade is taken into 
account. From the Table which follows, and 
which embraces. the period of fifteen years 
prior to 1909, it is shown that the inter- 
Imperial trade was as nearly as possible one- 
third of the foreign trade, remaining, as it did, 
during the whole of these years at one-fourth 
of the entire business turn-over of the Empire. 

On the inferences which may be drawn from 
the figures in the foregoing Tables I desire to 
make no further observation than to emphasise 
the anomaly, or what may be described as a 


TABLE III.—INTER-IMPERIAL TRADE, 
Statement showing the Total Value of the Foreign and Inter-Imperial Trade of the British Empire during 
each year 1894-1908. 


é Total Percentage 

Year. note E OFeiE 3 a alae eo ee Je; age z penal 
& é 

1894 664,699,000 226,668,000 74°6 25°4 
1895 699,749,000 232,084,000 75°1 24°9 
1896 745»434,000 239,644,000 75°7 24°3 
1897 762,127,000 250,232,000 75°3 24.7 
1898 803,618,000 262,955,000 75°3 24°7 
1899 824,476,000 279,312,000 747 25°3 
1900 888,806,000 286, 108,000 756 24°4 
1901 875,769,000 297,249,000 747 25°3 
1902 883,497,000 | 310,305,000 74°0 26°0 
1903 937,437,000 | 336,156,000 73°6 20:4 
1904 954,276,000 349,859,000 73°2 26:8 
1905 1,010,629,000 355,632,000 74°0 26:0 
1906 1,128,209,000 397,280,000 74°0 . 26°0 
1907 I,235,321,000 431,621,000 74°1 25°9 
1908 I,120,815,000 377,213,000 74°8 25:2 


supplying about nine-fortieths of the total re- 
quirements of the United Kingdom. Again, 
it is somewhat singular that the apparent 
purchasing power of the Colonies has, with re- 
_ ference to foreign countries, undergone propor- 


tionally little change during 55 years. They pro- — 


vided the United Kingdom products with more 
than one-third of their markets ın 1854, and in 
1908 the position was relatively rather worse, 
the exports to British Possessions being exactly 
one-third of the total output of United 
Kingdom produce. In general terms it may 
be said that the proportions of the gross trade 
of the United Kingdom with foreign countries 
and British Possessions have undergone very 
slight modification since the Crimean War. 


strange incident of our Imperial development, 


‘that during sixty years of extraordinary com- 
‘mercial vigour the Empire has been dependent 


upon the remaining communities of the world 
for three-fourths of its whole trade turn-over. 
It is, I submit, worthy of the serious thought 
of British statesmen whether the reproductive 
energies of the trade and industry of all the 
peoples which make up our Imperial heritage 
are to remain, or, in sober fact, can remain, 
dependent upon foreign communities for two- 
thirds of their markets and three-fourths of the 
requirements which make for the well-being of 
their lives. In these days of immense railway 
construction in all our Dominions and with 
accelerated ocean transport, and in face of the 
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constantly increasing productive capacity of 
the Dominions themselves, it is somewhat 
singular, to say the least, that our inter- 
Imperial trade should continue to maintain a 
sort of fixed relationship to the whole of our 
commercial enterprise in the modern world. I 
cannot help feeling that a steady and regular 
increase in the trading between the various 
members of the Imperial family would indicate 
a much healthier status of Imperial stability. 
It must be observed, however, that the per- 
centages indicating the relative positions of 
British export trade in foreign countries and 
British Possessions are distinctly favourable 
to the self-governing colonies and the other 
British Possessions, excluding British India. 
In the export of manufactured and partly 
manufactured articles from 1890 to 1902 the 
proportions may be made more clear thus :— 


1890 1896 1902 
Per cent. Per cent. Per cent. 
Foreign se .. ee « 65 « 63 .. 58 
- India Ti Mee. hows. sas CRAY ae A ee G 
Self-governing Colonies 16 .. 18 .. 23 | 
Other British Possessions 5 .. 5 .. 6 


It will be seen that the decline in foreign 
customers was exactly counterbalanced by the 
improvement in the self-governing colonies, 
while other British Possessions balanced the 
falling off in India. 

It may be of interest here to summarise 
some of the main influences at work during 
the past half century in modifying the natural 
tendencies of British trade development, and, 
consequently, affecting its expansion within 
the Empire as a whole. In 1861, when the 
tariff of the United Kingdom was completely 
on a Free Trade basis, and succeeding the 
adjustment of the so-called ‘‘ Cobden Treaty’? 
with France, our exports of manufactured and 
` partially manufactured goods decreased by 
412,000,000 sterling. There was rapid re- 
covery, no doubt, and the zenith of 
prosperity was reached in 1872, when the 
export of manufactures of British pro- 
duce reached the vast sum of £233,000,000. 
Then came the demonetisation of silver in 
Germany and the Latin Union, followed by the 
fall in silver, the Russo-Turkish war, and the 
Indian famine. These events, with others, 
brought our export of manufactures down to 
£,170,000,000 in 1879, the lowest point touched 
for a period of ten years. There was again a 
striking recovery, which was accompanied by 
the introduction of the German tariff at a Pro- 
tectionist level, and an increase in the tariffs 
of Canada and Victoria. The new French 
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into existence in 
1882, accompanied by the Franco- Italian 
commercial treaty and a general increase 
in Austro-Hungarian duties. The German 
tariff was further increased in 1885, and 
then we experienced the acute trade de- 
pression which set in in 1886. In this year 
the total export of British manufactured pro- 
ducts was £ 13,000,000 less than in 1871, and 
only reached in 1890 the position it had 
achieved in the previous record year, 1872. 
Thus, during a period of seventeen years, the 
growth of British productive enterprise had 
been enormously retarded, and the sale of 
manufactured goods, which has been always 
the key to England’s commercial vitality, only 
recovered at the close of this interval the place 
it occupied at the beginning. As a matter of 
fact, if the average increase of the seventeen 
years succeeding 1872 maintained the same 
rate as the seventeen years which preceded it, 
the output of manufactured goods should have 
been, in 1890, in round figures, £340,000,000. 
A quite naturalcriticism suggests itself here that 
there are obvious limits to national production 
apart altogether from the presence of external 
agencies, but I think I may fairly urge that 
with the still vast unexploited opportunities 
under. our own flag: for colonisation, and the 
profitable employment of energy, brains and 
capital, many generations will pass away 
before the law of diminishing returns makes 
its influence felt when applied to the Empire 
as a great commonwealth of federated nations. 

But the unsatisfactory conditions affecting 
British commercial advancement to which I 
have alluded became intensified in the years 
which succeeded 1890. The establishment of 
the McKinley Tariff and the passing of the 
McKinley Administrative Act in the United 
States; the increase of 20 per cent. in the 
Russian tariff; the Central European com- 
mercial treaties; the new French Customs 
Tariff, increasing as it did duties to a con- 
siderable extent ; the increase in Spanish and 
Portuguese duties, and the Franco-Russian 
treaty ; all these followed in quick succession. 
I make no allusion whatever to the contro- 
versial issues involved as to the means whereby 
any evil resulting to British commerce from 
the changes of policy which foreign countries 
thought it desirable to make might be counter- 
acted. I merely express the fact that those 
changes of commercial policy abroad were 
coincident with the beginnings of a serious 
decline in the export of British manufactured 
articles. From 1890 to 1894 our annual sales 
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of manufactured goods fell by more than forty- 
five millions, the actual exports of 1894 being 
only slightly in excess of their values in 1870. 
Thus, at the close of a quarter of a century, 
during which profound development took 
place in the whole commercial situation of 
nations, Great Britain remained almost exactly 
where it stood at the beginning. 

From 1894 onward there has been consider- 
able improvement in the export of British 
domestic products, but it is, I think, somewhat 
disconcerting to observe that the entire export 
of these articles in Ig08 only showed an advance 
of 25 per cent. on the returns for 1873, z.e., an 
increase of one-fourth in 35 years. I venture 
to insert a comparison between the export 
trade of the United Kingdom and its three 
great competing industrial nations from 1895 
to 1908, with the object of illustrating the 
serious nature of the competition with which 
Great Britain is confronted in maintaining its 
supremacy in both foreign and Imperial 
markets. 


TABLE IV.—ExporT OF MANUFACTURED AND 
PARTIALLY MANUFACTURED GOODS (DOMESTIC 
PRODUCE). 


1895. 1908. Increase 
4 £ per cent. 
United Kingdom 192,050,000 ... 286,388,000 ... 43°7 
France  wsccscseseee 76,368,000 ... 118,501,000 ... 55°2 
Germany............ 107,159,000 ... 213,112,000 ... 99 
United States ... 42,700,000 .., 156,300,000 ... 265 


In 1895 the United Kingdom exported 46 
per cent. of the whole output of manufactured 
goods of the four countries; in 1908 our posi- 
tion in the same export trade was represented 
by 37 per cent. I make no comment on the 
figures themselves further than to submit that 
they are a justification for a well-considered, 
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dispassionate review of our economic position 
with reference to inter-Imperial trade, with a 
view to combat effectively the vigour of foreign 
competition. 

In the memorandum published by the Board 
of Trade, in 1903, dealing with British and 
Foreign Trade and Industry (Cd. 1761-1903), 
the value of foreign merchandise imported 
into the self-governing Colonies, is given 
as £47,000,000 in the year 1900. An 
examination of the most recent figures, how- 
ever, shows that this total has been very 
largely increased. From the “Statistical 
Abstract of the British Empire,’’ just pub- 
lished (Cd. 5094-1910), the Foreign Trade of 
British India and the other principal parts of 
the Empire, as it stood in the years igo3 and 
1908, is shown in Table V. 

These figures show that-the import of manu- 
factured articles into the principal parts of the 
British Empire exceeds £52,500,000; of mer- 
chandise, £110,000,000; and thatthe increases 
respectively have been, since 1903, 410,349,000 
and £24,463,000. The exact proportion of 
these imports which is not producible in the 
United Kingdom, or other parts of the Empire, 
or that is of a kind with which Imperial pro- 
duction cannot compete, is very difficult to 
ascertain, but taking the proportions adopted 
on page 381 of the Blue-book referred to 
(Cd. 1761-1903) the amount of both classes of 


. articles would be 443,000,000 sterling, leaving 


a net import of £67,000,000 worth of goods of 
a kind which the Empire can produce, and 
against which, so far as manual skill and in- 
dustrial organisation are concerned, Imperial 
products ough? successfully to compete. To 
this, again, must be added something on 
account of foreign goods imported indirectly 


TABLE V.—FoOREIGN IMPORTS INTO THE PRINCIPAL PARTS OF THE BRITISH EMPIRE 
(United Kingdom excluded). 


1903 


Name. 
A. Manufac- 


| B. Total 
tured Articles. Tna 


Merchandise. 


British India .. .. .. gob con 14, Ee 
Australia.. .. e 6,040,000 12,974,000 
New Zealand.. .. 1,479,000 2,141,000 
Canada .. .. oe 17,988,000 34,326,000 
Newfoundland 234,000 659,000 
South Africa .. 5,200,000 14,500,000 
Principal Crown Colonies| 3,561,000 13,746,000 


eS EE ee a 


em 


1908 ae 
tas | Increase 
A. Manufac- | B. Total i B. 
tured Articles. | Merchandise. . 
p £ M. £1,000. 41,000. 
12,625,000 | 23,512,000 3,903 8,931 
8,834,000 | 13,471,000 2,794 | 497 
1,723,000 2,690,000 244 ` 549 
21,024,000 | 43,888,000 3,036 9,562 
320,000 870,000 86 211 
4,146,000 7,348,000 | (decrease) : (decrease) 
3,847,000 18,459,000 286 4,713 
| 52,519,000 | 110,238,000 10,349 24,463 
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through the United Kingdom, so that, it may 
‘be reasonable to assume, not less than 
470,000,000 worth of foreign goods are at 
present purchased by British India and our 
‘Other Dominions which could be produced 
‘within the Empire. 

Turning to the Export of British Possessions 
(other than the United Kingdom) to foreign 
‘countries, the total of all merchandise in 1908 
was in round figures 124,000,000 sterling, 
‘showing an increase of, roughly, 420,000,000 
-on the year 1905. Of this amount of increase 
‘Canada accounted for £8,000,000; Australia, 
47,250,000; and British India, £3,500,000 ; 
ithe remaining Possessions having very small in- 
‘creases, with the exception of New Zealand, 
in which there was a decrease, and South 
Africa, Barbados, and Trinidad, which were 
jpractically unchanged. These figures may be 
subject to some modification in consideration 
of indirect exports through Great Britain, but 
they are set out here as they appear in the 
“< Statistical Abstract, 1894-1908.” 

Whatever opinions may be held by politi- 
cians and economists on the existing position 
of British trade and the commercial develop- 
‘ment of our over-sea Dominions, the plain 
‘man of business cannot help an uneasy feeling 
that there is a deplorable lack of homogeneity 
in our imperial policy, or rather, want of policy, 
in dealing with the whole economic problem of 
Empire. The figures which I have embodied 
in this paper are eloquent, I think, of an un- 
fortunate /azssez fazre attitude towards the 
openings for an immeasurable expansion of 
trade within our own territory, and of a con- 
tinuity of dependence upon foreign sources of 
‘supply and foreign markets. The constantly 
growing diversion of business from the citizen 
-of the Empire to the ‘‘ stranger without the 
gates’’ which is being accelerated with the 
andustrial growth of the newer nations of 
Greater Britain, the view of some eminent 
-economists notwithstanding, cannot, I con- 
<ceive, be regarded as ultimately advantageous 
to Great Britain, the Colonies, or the Empire 
asa whole. We are called upon to contem- 
-plate two propositions which at once suggest 
„an appalling want of equilibrium in our whole 
industrial system: (@) We buy vast quantities 
-of foreign food and raw material which can 
-almost in their entirety be provided from Im- 
yperial sources ; and (4) Our colonies are year 
‘after year buying increasing quantities of 
manufactured goods, the production of which 
is wholly within reach of Imperial industrial 
«effort, : 
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The principal determining factor in the 
efficacy of foreign competition for our Empire 
trade as against Great Britain is the ability 
of foreign manufacturers to undersell us, 
because of their greater production of any 
given article. With a more or less steady 
outlet at their own doors they are able to carry 
effective competition, by the reduction of rela- 
tive costs of manufacture in turning out large 
quantities, into any part of our dominions. 
Another consideration affecting Empire trade 
is the cost of transport. With subsidies and 
other concessions to ocean carriers, foreign 
nations daily gain further foothold and 
strengthen their connection in our colonies 
and possessions. The through booking of 
goods, including land and sea journeys, has 
been of immense service to foreigners in ex- 
tending their trade, and their example might 
be profitably imitated by British carrying com- 
panies and the railway departments of our 
various dominions. The value of this incentive 
to trade may be seen in the measure in which 
the export of maize from South Africa has 
been enlarged during the past few years in 
consequence of the arrangement of through 
rates between the South African Railway 
Administrations and the Union Castle Steam- 
ship Company. 

The most attractive feature of closer Im- 
perial relationship is its inevitably beneficial 
effects upon our national food supply. This 
subject has been debated in great detail at 
the sittings of the Colonial Conference in 1907, 
and one can confidently commend a study of 
the proceedings of this historic gathering to 
all who desire to examine the fullest expression 
of the point of view of the Colonies. (Minutes, 
Cd. 3523—1907.) In 1894 the wheat produced 
in Australia was only 28 million bushels, while 
in 1908 it had reached 63 million bushels, and 
the latest information we have is to the effect 
that in a season or two the crop may be esti- 
mated at 100 million bushels. In the same 
period New Zealand has increased its wheat 
crop three-fold, while the newer Canadian 
Provinces enlarged their production of ‘‘strong 
full floured ’’ wheats at a rate truly astounding. 
Manitoba has improved her crop from 17 million 
bushels to 50 million bushels since 1904; 
Saskatchewan from 11 million to 50 million 
since 1901; and Alberta from 1 million to 
7 million bushels since 1903. In 1908 Ontario 
grew 21 million bushels; and it is widely 
known that about one hundred thousand 
square miles of the finest wheat land in the 
world is still awaiting exploitation in the 
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Dominion. The Dominion of Canada pro- 
duces, moreover, about 200 million bushels 
of oats, and its maize crop approaches 
30 million bushels. And the most de- 
lightful reflection is that progress is abroad 
with a vitality and energy which do infinite 
credit to the best traditions of British enter- 
prise. The full reward of all these activities 
would, however, be more rapidly and per- 
manently realised if, in the words of Lord 
Milner, in his address to the Board of Trade 
at Montreal in November, 1908, the feeling 
were universal throughout our over-sea Domin- 
ions, that, ‘‘ other things being equal, or very 
nearly equal, the people of any State in the 
Empire should obtain what they need to obtain 
outside their own borders, from other portions 
of the Empire rather than from foreign coun- 
tries ; that wherever they reasonably can, they 
should give their custom to their own kith and 
kin rather than to foreigners.’’ What has 
been said of food may equally be applied to 
raw materials, the already rapid production or 
which is only restricted from the want of a 
fuller understanding ofits immense significance 
in the economy of Empire. 

_ The commercial expansion which has taken 
place in all our possessions is well known, but 
it may be of interest to point out that while the 
average annual trade of the United Kingdom 
per inhabitant was for the years 1905-8, £20 
4s. 7d., the corresponding figures for the Aus- 
tralian Commonwealth and New Zealand were, 
respectively, in 1907, £29 19s. 10d. and £39 
16s. 6d. - 

If one were not concerned more about the 
attitude to be adopted towards the future than 
the mere facts of our commercial history, al- 
most an indefinite array of statistics might be 
prepared in testimony of the industrial vitality 
of all parts of the over-sea dominions. It 
seems to many people in this country and to 
everyone who has been in the Colonies that a 
policy of co-ordination and reciprocal help is 
necessary if all the scattered energies of all 
the Imperial units are to render the greatest 
possible service to the whole group. The 
history of the movement which led to a definite 
demand for an Imperial policy embodying a 
scheme of commercial expansion is in itself 
interesting, and may be briefly given in out- 
line. At the Conference of Colonial Premiers 
in 1887 Mr. Jan Hofmeyr, who represented 
Cape Colony, made a proposal for an addition 
of a small percentage to every tariff in the 
Empire, the proceeds derived to be devoted to 
defence and to trade and commercial develop- 
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ment. He reiterated this proposal at the 
Conference at Ottawa in 1894, and urged that: 
for the stability of the Empire something in 
the nature of a customs alliance should be 
created. The feeling at both the Conferences 
of 1887 and 1894 seemed to be in favour of 
some movement of the character indicated 
being pushed forward, but nothing was formu- 
lated till the further Conference in 1897. A 
proposal for reciprocity was then put upom 
record, and at the next Conference in 1902 2. 
resolution embodying the principles of am 
Imperial policy as affecting trade was formally 
adopted. This resolution was re-affirmed by 
the Colonial Premiers in 1907, and there the: 
matter remains so far as regards any definite: 
action on the part of Great Britain or the 
Colonies. 

Commercial expansion within the Empire: 
has been, however, fostered by the deliberate- 
legislative action of all the self-governing: 
Colonies, and with the most beneficent all-. 
round results. It is admitted om all sides that 
the preference conceded by the Colonies has. 
been of far-reaching advantage to British. 
trade. In Canada, preferential treatment: 
coming into effect in 1897 helped largely 
to counteract the results of hostile tariffs. 
elsewhere. Preference accorded by South. 
Africa and New Zealand in 1903 has much. 
strengthened British influence in the markets. 
of both countries. It is too soon yet to esti- 
mate the advantages of the Australian tariff. 
concessions, in favour of Great Britain, which 
came into force in 1908, but there can be no- 
doubt that it will react favourably upon British: 
export. 

Inter-colonial preferential arrangements 
exist between all the self-governing Colonies, 
subject to certain modifications affecting 
particular articles, and have influenced, and 
will continue in greater -measure still more to. 
influence in the future the growth of trade- 
between various parts of the Empire. The- 
immediate benefit to British industry of the: 
measures of preference voluntarily provided by- 
the Colonies, and the undoubted stimulus: 
which inter-Colonial preference has imparted 
to inter-Imperial trade, justify the claim of 
those who maintain that the time has come 
for the consideration of our commercial prob- 
lems from the Imperial point of view. . 

I am quite conscious of the difficulties which 
arise when the inclusion of British India in 
any scheme of Imperial policy for the extension 
of trade is suggested, and I do not-propose 
to enter upon any irritating topic in this dis~ 
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course, but I may be permitted to call attention 
to one somewhat disturbing element in the 
future of our commercial relations with this 
important part of the Empire. The great rise 
in gold prices cannot help having a powerful 
effect in the stimulation of Oriental competition 
with the respective currencies of Eastern and 
Western peoples remaining as at present. 
One sees this subject rarely referred to, but I 
think it is bound to make itself felt in Euro- 
pean and, more especially, British economics 
in the not very remote future. A statement by 
Mr. J. J. Hill, the well-known railway magnate 
and financier, has recently come under my 
notice, and is worthy, I think, of quotation in 


connection with our Eastern trade problem :— © 


‘It appears certain that as long as the workers of 
the Orient are content to accept silver at par for 
their Jow wage, while their merchants and manu- 
facturers sell abroad for gold and turn it into silver at 
current rates of exchange, not only must our exports 
to the Orient tend to decrease rather than increase, 
but it will presently become a question whether the 

markets of the rest. of the world can be saved from 
a competition under exchange conditions we are 
powerless to control.’’ 


I venture, with all deference, to submit, in 
view of what has been said, that it is the duty 
of every subject of His Majesty to use his or 
her best efforts in the development of the 
commerce of our country, and the colonies and 
dependencies within the Empire itself, and that 
the patronage of Empire products wherever 
and whenever possible is distinctly an act of 
the highest practical patriotism. This dis- 
charge of duty on the part of the private 
citizen must be supported by a policy of closer 
union on the part of all the States and peoples 
. under the Crown, embodying at once pre- 
ferential trade, transit facilities, and minimum 
rates for transport. One cannot conceive our 
great family of States being otherwise than 
one harmonious whole, but a closer business 
partnership would, I am fain to think, tend 
more and more to enhance the welfare of the 
individual partners and consolidate the interests 
of the vast and complex body politic in which 
they all shall, with growing happiness, con- 
tinue to live and move and have their being. 


DISCUSSION. 


The CHAIRMAN (Sir Westby Perceval), in open- 
ing the discussion, complimented the author on his 
valuable contribution to the subject of Imperial trade, 
one of the most useful parts of the paper, in his 
opinion, being the interesting Tables that had been 
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given. There could be no more important subject 
than the expansion of British trade; and althouglr 
those present might differ as to the means to be’ 
taken to secure it, they all freely admitted its- 
necessity if this country was to hold its own 
among the nations of the earth. The author bad 
been wise to devote himself more to the task of 
marshalling his facts and figures than applying him- 
self to the remedies. The difficulty that surrounded 
the subject was that so many people did not really 
know what they wanted. In the ordinary problems 
of life, he always thought the first stage to arrive at 
was to find out exactly what it is we want, and the 
same principle applied in business and political! 
problems. One of the reasons why people so often 
differed regarding the question of Imperial trade, 
was a want of knowledge of the conditions, and 
a certain haziness of thought with regard to the possi- 
bilities which underlay the development of this vast 
Empire. The discussion would possibly be somewhat 
restricted, because party politics were anathema to the 
Society. A very good example had been set by the 
reader of the paper, and if subsequent speakers. 
followed him they would not stray from the right 
path. He believed that what they were all striving 
for was the consolidation of the Empire, not only as. 
a fighting force but as a trading force; that the one- 
desire was to expand trade, and to conserve it as far 
as possible for the benefit of those who created it. 
Nobody could quarrel with this statement, and. 
it was only when policies began to be formulated 
that the difficulties which admittedly existed in 
such a very large question began-to be acute. He 
thought it was a great misfortune that the question 
of the expansion of the trade of the Empire had 
become one of party politics, because it was one 
which should have been altogether left outside of that 
arena, as it became a very difficult task to get 
people to look at a thing dispassionately when 
party feeling was introduced. One of the great 
difficulties in the way of consideration of Jmperial 
subjects was the parochial character of the different 
Parliamentary assemblies. He was afraid that poli- 
ticians the world over were to a great extent oppor- 
tunists, who thought very much of their own skins, and . 
naturally turned. their attention more to local interests . 
than to those which were wider afield. Of the whole - 
of the Parliamentary assemblies, he thought the one 
which sat at Westminster was, perhaps, the most 
parochial of all. An impartial observer of the pro-. 
ceedings at Westminster, during the last two or three 
years, would have to admit that there was very 
little business done but the devising of means for 
robbing Peter to pay Paul. That was, no doubt, very 
interesting to Peter, and, perhaps, very necessary to- 
Paul, but it was a little disappointing to see the first. 
Parliamentary Assembly of the Empire devoting 
almost its whole time to'a subject which was of | 
purely local interest, to the exclusion of Impesial 
topics of far-reaching importance. Those who were 
Imperialists first and party politicians second should,. 
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he thought, do all they could to emphasise the 
necessity for some sort of representative body which 
might claim to represent the Empire as a whole. 
That was a very large and difficult subject, but he 
"felt sure if such a body could be constituted it would 
:g0 very far towards solving many of the problems 
which now appeared so difficult of solution. One 
‘simple illustration was the matter of immigration. 
Everybody, both on this side of the world and 
‘the other, recognised the importance of settling 
British people on British soil, but years had 
gone by, and the best bone and sinew of the 
mation had been allowed to go to other parts 
of the world instead of being directed to the 
British Dominions. A very little co-ordination and 
‘co-operation between the Governments, for instance, 
of Canada, Australasia, and South Africa and the 
Home Government could surely have devised a busi- 
ness arrangement, under which the people of this 
country would have remained British subjects and 
consumers of British products, and yet nothing is 
done because it is nobody’s special business to do it. 
Whatever good the Imperial Conferences which had 
taken place had done (and there was no doubt 
they had done a great deal of good), better work 
still would have resulted were it not for a lack of 


continuity of effort, which necessarily attaches to the 


work of a body which meets at long intervals. 
What was required, and what he hoped would exist 
before many years had gone by, was some sort 
of Imperial Council which would have for its own 
especial work the advancement of Imperial, as opposed 
to local, questions. 


Mr, RICHARD JEBB, after endorsing the remarks 
made by the Chairman with regard to the value of 
the up-to-date tabulated statements given by the 
author, thought that one of the difficulties in con- 
sidering the question was the vagueness which 
appeared to be felt on the matter by a great 
many of those who discussed it. It was only 
quite lately that the idea of Imperial union, in a 
general way, had become no longer a matter on 
which party politicians were divided. All the people 
of this country were now Imperialists, and he thought 
that could be claimed as quite a recent development, 
‘because, up to two or three ago, opinion in the 
‘country was divided on the question of the merits of 
Imperial union as a national. policy. Since the pre- 
sent Government summoned the Naval Conference 
last year, and definite arrangements were entered 
anto with the Colonies for naval defence, there had 
-been an absolutely unanimous feeling in the country 
that an Imperial Union must exist, if only for naval 
-defence, and they had gone a long way towards 
taking the question out of the sphere of party 
politics. The question to be considered was whether 
that Union could be brought about if they refused to 
-organise the commercial interests of the Empire at 
rthe same time as its common Imperial interests for 
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defence. Personally, he did not believe that a united 
Empire, as an organic unity, which had the faculty 
of perpetuating itself, and defending itself, could 
be created except on a basis of economic organisation. 
If it was desired to organise men, either into a small 
city, state, or a world-wide Empire, it was absolutely 
necessary to organise their common, economic inter- 
ests. Organisation for defence involved some kind 
of organisation for conducting a foreign policy on 
behalf of the Empire as a whole. It was impossible 
to have a union for defence unless the interests of 
different parts of the Empire, in commercial affairs, 
were more or less identical. He thought the failure of 
Imperial trade to acquire larger proportions than 
foreign trade, was a factor which had complicated 
the question of maintaining a common foreign policy 
and acommon defensive policy. For instance, in re- 
ference to the treaty Canada made, three or four 
years ago, with Japan, under which Canada gave 
Japan concessions regarding immigration, in return 
for obtaining commercial concessions, if Canada had 
been able to obtain the trade which she required 
within the Empire, such a Treaty would have been 
unnecessary, but not being able to find trade within 
the Empire, she endeavoured to obtain it in foreign 
lands, with the result that complications ensued. 
That was an illustration of how the foreign policy 
and the commercial interests of the Empire 
interacted. A similar example was the dispute 
which occurred, about the same time, between 
Newfoundland and the United States, and, at 
the present time, another example of the same 
kind was occurring in the West Indies, which 
would become very much more important in the 
future, owing to the opening of the Panama 
Canal. It was of the utmost importance to the 
British Empire that British interests in that part 
of the world should be consolidated and strength- 
ened, and it was generally admitted that the 
Imperial position in the West Indies would be 
stronger if those islands could be brought into some 
kind of union. At present the administration of 
each island was quite separate, but some kind of 
union which could be easily created upon a com- 
mercial basis would be of advantage to the Empire 
and the West Indies. An opportunity had been 
afforded recently of creating such a Union, a pro- 
position having been put forward by Canada for an 
arrangement for reciprocal trade under which the 
West Indian Islands should be combined, Canada 
preferring to deal with a single administration rather 
than with half-a-dozen. The proposal, however, 
had failed, owing to the circumstance that the chief 
of the West Indian Islands, Jamaica, was much 
more largely dependent upon foreign trade than 
upon Imperial trade. If Jamaica had only been 
able to sell the greater part of her produce in 
the markets of the Empire, this obstacle would 
not have been put in the way, as it had been, 
of the union of the West Indian Colonies for 
political purposes. — 
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Mr. H. Woops said that one point which 
chad surprised him in the figures given in the paper 
was that the relation between Imperial and foreign 
trade ever since 1854 had hardly altered at all. He 
‘was under the impression that in the last ten or 
‘fifteen years this country had done rather better 
than that. He suggested, however, that the 
figures were not unnatural when it was remembered 
‘that throughout that period the Legislature in 
this country had adopted one single attitude 
towards the Colonies. In the last 200 years he 
thought it might be said that three periods had 
occurred in which a different attitude had been 
-adopted towards the Colonies, and we were now 
at the outset of the third period. The first was 
‘the old Colonial system, which looked to England 
as the centre of the Empire to which every- 
thing must be sacrificed, the Colonies simply being 
places for exploitation. That system ultimately dis- 
appeared, and the country swung over to what 
-appeared to be quite as bad a mistake, namely, the 
‘idea that it was better to let the large Colonies go 
their own way in every particular. At that time 
“this country went too far in the direction of letting 
the Empire loose, and it was now face to face 
with the great difficulty of going back on those 
mistakes, and rebuilding and relinking things it 
-once gave up. It was most curious, in reading the 
‘memoirs of the nineteenth century, to notice how the 
most acute men of all political views were absolutely 
-convinced that the dissolution of the Empire was 
merely a matter of time. ‘That second period, how- 
-ever, had passed, but the country was still face to face 
with its results, and it seemed to him it was not making 
anything like adequate progress in that direction. At 
the present moment everyone was in quite a different 
frame of mind from the men of 1860 up to 1880. In 
home affairs, as in Imperial affairs, they believed in 
-co-operation in the work of the State to a vastly 
greater degree than the politicians of the nineteenth 
century. The danger, however, was that people 
-could not see that what was good inside the country 
in the way of co-ordination was also good if it could 
be brought about in various parts of the Empire. 
That was the basis of the new attitude from which 
«everybody approached Imperial questions. The 
author had referred to the question of extensive 
or intensive industries, and the law of diminishing 
returns. There must come a time in the develop- 
ment of every country when the whole: surface of it 
had been gone over, when the best pieces had been 
spicked out and worked at a profit, and it was 
necessary to go back and work the less profitable 
‘forms of industry. That time must certainly come 
‘in this country, and it was, therefore, vastly in its 
-interests to link itself up with those countries possess- 
‘ing new, great, natural resources like the Colonies. 
The industrial future of this country must depend 
-very largely on the Dominions across the seas, because 
‘they contained everything, if this country only chose 
‘to develop them. 
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Mr. R. A. LESLIE MOORE thought it was essential 
immigration between the United Kingdom and the that 
Colonies should be encouraged, but, unfortunately, 
Canada had lately shown its unwillingness to co- 
operate in such a scheme by the very drastic re- 
strictions it had placed upon the immigration of 
people into Canada. He hoped the Canadian 
Government would think a long time before carry- 
ing its suggested new regulations into force. The 
author had stated that the proportionate amount of 
manufactured goods that was now sent from the 
United Kingdom into India had diminished from 
13 to 14 per cent. in the last twenty years. He sug- 
gested there were three reasons why that was the 
case. The first was the development of Indian manu- 
factures, which competed in medium counts of cotton 
yarn and the cloths woven from those counts with 
those of Lancashire; secondly, the Merchandise 
Marks Act, which showed the purchaser throughout 
the different parts of the Empire where cheap articles 
came from; and, thirdly, a march had been stolen 
upon British manufacturers by foreign manufacturers, 
especially the Germans, by a closer attention to Indian 
requirements. He contended that the 3} per cent. 
Excise Duty put on cotton manufactures in India was 
responsible for a great deal of the unrest which now 
prevailed there, because the natives felt they were 
being exploited in the interests of Lancashire, and 
a movement had, therefore, been started which called 
upon all true Indians to buy native products only. 
If the 34 per cent. duty was taken off native and 
Lancashire goods, but allowed to remain on German 
and other foreign merchandise, he believed the 
British Indian and Lancashire manufacturer would 
be benefited, and a great cause of the unrest which 
now existed would be removed. 


Mr. C. REGINALD ENOCK thought that trade was 
only one of the conditions which should tend towards 
Imperial consolidation, which was the underlying 
purpose of the paper. The British Empire was 
capable of supporting all its people, but, unfor- 
tunately, it did not. Statistics showed that a 
large portion of the people of England laboured 
under very great insufficiency, something like half 
of the 45,000,000 of the population of the 
country being near the poverty line, while 12,000,000 
positively suffered from starvation. With an Empire 
full of such magnificent resources it was time to 
endeavour to alter that state of things. But there 
must be some road to Imperial consolidation beyond 
that which lay over the shop counter. He main- 
tained that the time had arrived for a systematic 
and scientific organisation and development of 
the resources of the Empire for the use of the 
people. Not only must politicians and business men 
take part in the work, but also geographers and 
engineers. Unfortunately, an arbitrary barrier had 
suddenly been raised by the Canadian authorities 
against immigrants, which was likely to inflict great 
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hardships upon this country, and it was also the 
introduction of a mischievous principle. It was time 
that an Imperial Council was inaugurated for the 
purpose of defining the rights of England and of the 
Colonies in an Imperial and permanent sense, both 
as regarded emigration and the possession of the 
Imperial lands, which were being squandered. 


Mr. ALEXANDER SIEMENS emphasised the argu- 
ment that whatever the Colonies did they should not 
be judged too harshly, and that the establishment of 
an Imperial Council would do a great deal towards 
clearing up many of the misunderstandings which 
existed between the Mother Country and the 
Colonies. 


The CHAIRMAN proposed a vote of thanks to Mr. 
Hannon for his paper. 


Sir STEYNING EDGERLEY, K.C.V.O., C.LE., in 
seconding the motion, said that the author had 
referred to the appreciation of gold or depreciation 


of silver as a somewhat disturbing element which 


was present in the case of India. He wished 
to mention that recently the Viceroy’s Council 
passed a Bill imposing a duty of 15 per 


cent. on . silver. An interesting discussion took 
place in Council, one of the speakers being a 
prominent citizen of Bombay, who was afraid the 
duty would affect the trade of the Bombay cotton 
mills with the further East, and a very able 
reply was given to that speaker’s arguments on 
behalf of the Government of India. Those who 
were interested in that particular part of the paper 
would perhaps like their attention directed to the 
debate. 


The resolution was carried unanimously; and Mr. 
P. J. HANNON having briefly replied, the meeting 
terminated. 


A NEW COMPOSITION FOR TREATING 


ROADS IN GERMANY. 


The construction and maintenance of streets and 
roads is a matter of great public interest in Germany. 
From every standpoint—military, agricultural, com- 
mercial, hygienic, economic—the question of good 
roads is deemed of the utmost importance. Every 
encouragement is given to those experimenting along 
these lines, and many improvements originating in 
Germany have been adopted in other parts of the 
world. One of the matters now receiving the special 
attention of German scientists, highway authorities, 
and engineers is the treatment of streets and roads for 
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the purpose of obviating dust and mud. While the 
modern paving of streets and the more solid con- 
struction of roads resulting from the use of macadam 
and other hard materials have largely eliminated the 
mud and the constant congestion of traffic in periods. 
succeeding heavy rainfalls, the dust has still remained 
to plague the traveller and to menace the public 
health by the absorption and distribution of bacteria. 
Various combinations of oil and salt have been used 
in Germany to sprinkle the streets and roads, but as- 
the effect was only transitory, this method was not 
considered a solution of the problems of maintaining 
hard, clean, and sanitary highways. According to 
the American Consul at Erfurt, experiments have- 
also been made with coal tar, and some of these pre- 
parations applied to the surface of roads have kept the 
dust settled for longer periods of time than by former- 
methods. Although recognised as an improve- 
ment, the expense connected with the employment 
of these preparations has stood as an objection to 
their general use, and experiments were continued 
for the purpose of producing a more ideal and 
cheaper composition for treating roads. One of 
the results of these recent experiments is the pre- 
paration of a substance, ‘‘ apokonin,” which has been. 
pronounced by some technical observers as the best 
and most lasting road covering yet brought out. The 
merits of this process were discussed at the recent 
Convention of Scientists and Physicians held in 
Salzburg. The process is secret, but it. is known 
that coal-tar oils are the main ingredients. The- 
heavy, penetrating qualities of the oils give great 
binding power to the composition. This, together 
with the pressure applied, produces a formation, iron-- 
like in its consistency, making the surface of the 
road, it is claimed, so smooth and hard that snow 
Another important 
advantage ascribed to ‘‘apokonin’’ is the sanitary 
nature of the material. It is claimed that the creosote. 
present in the coal-tars, together with the high tem- 
perature of the composition when applied, combine- 
to destroy all the bacteria in the dirt, thus preventing 
the spread of disease from particles that may be- 
ground and blown off the surface. 


WHEAT AREAS. 


In his report to the Secretary of the Board of 
Agriculture and Fisheries (Cd. 4989) Mr. R. H. 
Rew refers to the wheat areas of the world, 
and the changes in wheat area and population in the 
countries mainly classed as producers or consumers. 
The wheat area of the world cannot now, Mr. Rew 
assumes—to some extent his figures are necessarily 
hypothetical, since it isnot every country that provides 
accurate agricultural returns (Turkey publishes none)> 
—fall far short of 240,000,000 acres. Of this vast. 
area it would seem. about 45,000,000 acres have been- 
added within the past fifteen years. . In almost every~ 
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European country there has been increase in the 
wheat area—in. European Russia it has risen from 
28°9 million acres in 1878 to 45°6 in 1908. But in 
Great Britain also, where, in the thirty years, it has 
fallen from 3°4 million acres, to 1°7, there has been a 
very serious decline. In Australasia, the increase has 
been from 2'6 to 5'6, in Canada from 2'4 to 6'6, 
but in India, comparing 1893 with 1900, there has 
been a decrease from 35°7 to 25°5. Since 1901 
the wheat area of Caucasia has increased by nearly 
three million acres, and of Siberia by nearly 14 
million acres, but-the most remarkable increase of all 
is that of Argentina, where in 1883 the wheat area 
was only 0°6 million acres. In 1908 it had grown 
15°O million acres. 

Turning to population, that of Argentina has in- 
creased in nothing like the same proportion as its 
wheat area, since in 1878 it was two millions and 
a-half, and in 1908 six millions and a-half. In the 
United States the population has grown faster than 
the wheat area. In 1875 the wheat area of the 
United States was about 32°1 million acres; in 
1908 it had grown to 47°6 million acres, or not 
quite 50 per cent., whereas the population had grown 
from 52,000,000 to 87,200,000, or nearly 60 per cent. 
Population and wheat area have pretty well kept pace 
with each other in Russia. 


ESPARTO. 


The receipts at all ports of the United Kingdom 
during the past year show an increase of 4,500 tons 
over those of 1908, and testify to the sustained appre- 
ciation of this commodity as a. paper-making material. 
The proportion of total imports taken by Scotland 
has gone slightly down—from 67 to 64 per cent.—as 
compared with the previous year, but the quantity, 
127,104 tons, still marks that country as the largest 
consumer. Spanish has apparently not held its 
ground in the Northern estimation, the imports 
having diminished by 3,000 tons to 35,753, but the 
receipts of African—Algerian 66,527, Tunisian 20,153, 
Tripoli 4,671—show a slight increase over 1908. 
Entries at the north-eastern English ports under- 
went a great and, to receivers, a sometimes in- 
convenient enlargement, mostly in the first seven 
months, of 10,000 tons. The total quantity im- 
ported was 32,182 tons of the African varieties— 
no Spanish finding its way to the Durham mills. 
Shipments to Lancashire have fallen from 24,892 to 
20,535, but those to London and the West of 
England have increased by 2,000 tons to 17,680. 
Any analysis of the imports of the past year would 
be incomplete without reference to the remarkable 
expansion in the shipments from Tunis, mainly 
through the port of Susa. The development of the 
trade opened up by the new line of railway has been 
rapid, and the supplies obtainable from the district 
render the falling off in Tripoli of no importance. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


647 


It may even, before long, prove a formidable rival to 
Algerian in point of quantity. The supply of sea 
transport during the past year has never been a cause 
of anxiety to esparto shippers—steam tonnage has 
always been available in sufficient abundance for all 
chartering requirements, and the fluctuations of the 
freight market have been comparatively slight. The 
trend of market values during the past twelve months 
has been downward, and the turn of prices, except 
for short periods of firmness, has been altogether in 
favour of buyers. The year opened with a continu- 
ance of the weakness which had characterised the 
closing months of 1908, and the heavy import of 
January rather accentuated it. The demand was 
entirely for distant dates of fulfilment, and before the 
half-year there were scarcely any openings for earlier 
periods than twelve months ahead. A record import 
in July brought renewed requests for postponement 
of subsequent contract shipments, while all demand 
for new business died down till about the middle of 
September, quotations in the interim being little 
more than nominal. In the last quarter of the year 
enquiry revived, and some important transactions 
were carried through for 1910-11 fulflment.—Pajer 
Makers’ Monthly Journal. 


HOME INDUSTRIES. 


Another Railway Agreement.—Three months ago 
the chairman of the London and South-Western 
Railway made a speech, in which he said that he had 
been having friendly interviews with the chairman of 
the Great Western upon the matter of a working 
agreement, ‘‘ to do away with wasteful competition 
and enable them to work as allies instead of as rivals.” 
It will be generally admitted that if a working agree- 
ment between two great railway companies is ever 
desirable it can be justified in the case of the two 
companies that serve the West of England. To a 
large extent they serve the same districts, and in the 
case of traffic to Plymouth there is much competition 
and duplication of services. The agreement fore- 
shadowed by Sir Charles Scotter in February is now 
an accomplished fact, and it can hardly be open to 
question that it will benefit the shareholders of both 
lines, which own the largest mileage of any system in 
the country. In recent years the Great Western has 
shown considerable expansion in gross earnings with- 
out being able to add much to net revenue. ‘This is 
largely due to the expenditure of much capital upon 
new projects which for the moment are unproductive ; 
for example, the development of the Fishguard route 
to Ireland, During the last four years the dividends 
paid by the Great Western have not varied more than 
per cent., from 52 in 1903, and 53 in 1904, to 54 
in 1909. It has been much the same with the 
London and South-Western ordinary dividend, which 
has receded. from 6 per cent., in 1903, to 52 in. 
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The Railway Outlook.—Some months ago reasons 
were given in these Notes for the opinion that 
purchases of railway stocks at the then quotations 
would be likely to prove advantageous, since it was 
extremely probable that the near future would see 
substantial expansion in net earnings. This forecast 
is being verified. For the first eighteen weeks of the 
current half-year, the gross receipts of the twenty- 
seven principal English, Irish, and Welsh railways 
have increased four per cent., and for the first fourteen 
weeks of the Scottish half-year the receipts have 
expanded 4°8 per cent. The larger portion of the 
expansion is due to increase in the goods traffic, but 
passenger earnings show an increase of 3% per cent. 
The most striking expansion of trade, as evidenced by 
the railway returns, is ‘shown in the Midlands. On 
the other hand, the Welsh railway earnings have been 
periodically affected by the difficulties arising out of 
the Eight Hours Act in the South Wales collieries. 
But the loss of Wales has been Scotland’s gain, the 
Scottish railways serving the manufacturing districts 
getting much of the trade lost by Wales, but earnings 
should be keeping pace with expansion of gross 
receipts, for though the companies are paying a little 
more for their coal than they did last year, and 
the arbitration awards have added somewhat to 
the cost of labour, the more skilful and prudent 
management of traffic means large savings, and 
though with the improved outlook there may be 
more liberal expenditure for the maintenance and 
improvement of the roadway, stations, and equip- 
ment during the current half-year, it may be 
expected that the desire to show better net results 
will prevent much unnecessary or avoidable out- 
lay in this direction. Assuming an increase of about 
4 per cent. in the expenses of the nineteen English 
railways, and it will hardly be more, it may reason- 
ably be expected that the gain in net receipts will 
be over half a million sterling in the current half- 
year. That would mean an improvement upon the 
average dividend for the current half-year of about 
three-eighths of 1 per cent., that is to say from 3$ per 
cent. to 34 per cent. It would seem, at any rate, 
safe to predict an improvement of 4 per cent. 


The Wheat Trade.—The expectations of a few 
months ago that wheat would remain at a very re- 
manerative price for the farmer during the whole of 
1910, have been quickly falsified. On May Ist the 
average price was 33s. per quarter, as against 
42s. 5d. at the same date of 1909, and the tendency 
of prices is still downwards. The situation has been 
largely affected by the enormous shipments from 
Russia, which, between August Ist, 1909, and 
April 7th, 1910, amounted to no less than 22,325,000 
quarters, as against 7,490,000 quarters for the cor- 
responding period of last year. The latest informa- 
tion from Russia points to there being still a large 
amount of wheat to come forward from the interior, 
and that shipments will be large right through 
the present season. With the exception of Argentina 
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—whose exports from August to April show a de- 
crease of from 10,203,000 quarters to 6,227,000 
quarters— and the United States—whose exports have 
fallen from 16,145,000 quarters to 13,305,000 quarters 
—shipments show an improvement upon last year, 
the Indian shipments having increased from 547,000 
quarters to 2,224,000 quarters, and the Australian 
from 3,568,000 to 3,955,000 quarters, the total ship- 
ments—thanks to. Russia—having increased from 
43,020,000 quarters in 1908-9 to 51,155,000 quarters 
in 1909-10. The world’s visible supply of wheat on 
May I amounted to 15,995,000 quarters, against 
14,150,000 quarters in 1909, and 14,920,000 quarters 
in 1908, and the reports as to the new crop prospects 
are very favourable from all parts of the world with 
the exception of France, where the cold and wet 
weather have been prejudicial. Given normal con- 
ditions during the remainder of the season, the 
world’s wheat harvest, this year, bids fair to be 
an abundant one, and prices may be expected to 
remain low. . 


The Cotton Crop.—The alarmist reports as to the 
effect of bad weather upon the cotton plant in the 
United States are believed to have been greatly 
exaggerated—frost in April need not be a very serious 
matter. Even admitting that the cultivation has 
been retarded by the cold spell, it is premature to 
assume that there has been irreparable damage. 
There is still time to replant the damaged areas and 
to realise a good harvest, -for the reports about the 
scarcity of seed are not confirmed. In this connec- 
tion Mr. J. A. Patten writes: ʻ“ It is true that with 
favourable weather conditions and plentiful replanting, 
the cotton crop might turn out to be a good one, but 
I should not think that the outlook is propitious as yet, 
although I do not wish to be analarmist. A stunted 
calf does not usually grow into a full-grown cow.”’ 
President Finlay, of the Southern Railway, a road 
that traverses most of the cotton-growing country, 
says: ‘¢ The reports indicate that the damage, on the 
whole, has not been as great as some of the first 
reports seem to indicate. Cotton has suffered, and 
corn has been damaged in a belt embracing, in a 
general way, the northern two-thirds of the States of 
Mississippi, Alabama, and Georgia. For the South 
the cold was not severe enough to do great damage, 
and further north corn and cotton were not generaliy 
far enough advanced to be seriously injured. There is 
still ample time to replant both cotton and corn, and 
if this is done extensively the final yield may not be 
greatly reduced.’ However that may be, there 
cannot be much doubt that Lancashire will have to 
reckon with a short cotton crop, though not so 
distressingly short, it may be hoped, as the alarmists 
would have it believed. 


The Patent Laws.—It is to be feared that the 
attempt to bring about greater uniformity in the 
patent laws of the Empire is not likely to be suc- 
cessful, at any rate in the near future. It will be 
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remembered that one of the subjects discussed by the 


last Imperial Conference was the law in regard to 
trade marks and patents throughout the Empire, and 
a resolution was passed requesting the Imperial 
Government to bring about such uniformity.as might 
be practicable after consultation with the dominions 
overseas. It was subsequently suggested that a 
subsidiary conference on the subject should be held in 
London, and the Governments of all the dominions 
were invited to send representatives. It was hoped 
that by this means definite conclusions would be 
arrived at more speedily than by means of the usual 
official methods. Unfortunately, Canada has inti- 
mated that she will not take any part in the pro- 
ceedings, on the ground that the conditions in the 
various parts of the Empire differ so widely that no 
practical advantages could be expected from further 
discussion. After this intimation it is not likely 
that the matter will be pursued at present. The 
difficulties in the way of real uniformity are obviously 
great. 


Flax- Spinning.—The International Union of Flax- 
Spinners, recently formed, are about to meet at 
Belfast, when they will consider the arrangement 
for the compilation of international statistics in 
matters concerning this industry. Delegates from 
all the countries represented by the Union, are ex- 
pected to be present. The Austrian and Belgian 
Unions are in favour of a thorough periodical census 
of spindles and production, as is now taken in the 
cotton trade, and the French and German Unions 
also favour this suggestion. The Belgian spinners 
further propose standard conditions of delivery for 
raw flax, and the French Union suggest that an 
International conditioning-house should be estab- 
lished. Another subject to be discussed, will be the 
best means of encouraging the cultivation of flax, 
and the possibility of flax - growing in South Chili 
will be dealt with. It is not expected that the 
question of fixing standard prices, or regulating out- 
put, will be dealt with, as the Union is hardly 
sufficiently organised as yet to settle these matters. 


Automatic Sprinklers.—The tariff fire insurance 
companies have recently intimated that they are pre- 
pared to make a substantial allowance upon sawmills 
in premises fitted with automatic sprinklers. The 
allowance varies from 174 to 40 per cent. of the 
premium in accordance with the nature of the 
sprinkler installation. It is a little surprising that 
no allowance for sprinklers has beer made before 
in wood - working factories, seeing that sprinkler 
protection should be peculiarly effective in these 
buildings, and the stock is not liable to serious 
damages by water. Perhaps the explanation is 
to be found in the fact that many of these 
buildings have no artificial heat, or are open, in great 
part, to the atmosphere, so that frost would be likely to 
cause breakage of pipes and sprinkler heads in winter 
time. This difficulty might be overcome by erecting 
the sprinkler installation on the alternate wet and 
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dry pipe system, in which, by means of an arrange- 
ment of valves, the pipes inside buildings liable to- 
frost are filled with air instead of water during the 
winter months, and are supplied automatically with. 
water in the event of a sprinkler-head being fused. 


OBITUARY. 


STANISLAO CANNIZARRO, For.. 
S. Cannizarro, the well- 
known [Italian chemist, died at Rome on the roth. 
inst. He was born at Palermo in 1826, and educated 
at the Normal School and University of his native- 
Having devoted himself to the study of* 
physiological chemistry he was, in 1845, appointed 
assistant to Rafaelle Piria, then Professor of Chemistry’ 
at Pisa. Two years later he returned to Sicily and 
took part in the revolutionary outbreak in 1848. He- 
served as an officer of artillery with the insurgents, 
and on their defeat he fled to France, finally making 
his way to Paris. Here he obtained a bench in 
Chevreul’s laboratory, and working with F. S. Cloéz,. 
discovered the compound cyanamide, in 1851. In 
this year he was appointed Professor of Physical: 
Chemistry at the National College of Alessandria, 
in Piedmont, and during his tenure of this office he- 
prepared benzyl alcohol by treating oil of bitter 
almonds with alcoholic potash—a reaction now: 
known by his name. In 1855 he became Professor: 
of Chemistry at Genoa, and in 1861 he went to- 
Palermo in the same capacity. In 1871 he was- 
appointed Professor of Chemistry and Director of the: 
Chemical Institute at Rome, while at the same time, 
in view of his scientific distinction, he was elected to - 
the Senate, of which he became Vice-President. 

‘In the history of chemical philosophy,” says : 
The Times, ‘his name will be remembered for the 
part he took in placing the atomic theory on a firm. 
and secure basis. In the middle of last century 
there was great uncertainty as to the criteria for- 
determining the atomic weights of the elements, 
and this was reflected in the confusion which sur-- 
rounded the formulze used by different chemists to - 
express the composition of compounds. In his. 
‘Sunto di un Corso di Filosofia Chimica,’ which. 
was published in 1858, and ranks as one of the- 
classics of chemical literature, Cannizarro pointed 
out that the incongruities disappeared and order: 
was introduced if the distinction between atoms. 
and molecules were properly observed, and he- 
showed how it was possible to ascertain the atomic 
weights and their relations to the molecular weights - 
by the aid of the specific heats of the elements, and 
of the hypothesis put forward by his countryman, . 
Avogadro, nearly half a century before, that under 
equal conditions of temperature and pressure, gases 
contain equal numbers of molecules. This achievement 
won for him, in 1891; the Copley Medal of the 
Royal Society, of which he was chosen a foreign . 
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“member in 1889; and a still earlier English recog- 
nition of the value of his work, was his selection, in 
1862, as a foreign member of the Chemical Society, 
before which, ten years later, he delivered the 

- Faraday lecture.” 

Professor Cannizarro was elected an Honorary 
:Corresponding Member of the Royal Society of Arts 
vin 1896. 


GENERAL NOTES. 


A FIBRE EXHIBITION IN JAVA.—A Congress and 
‘Exhibition in connection with the cultivation and 
“preparation of fibres, will be held at Sourabaya in 
i911, from the 3rd to the 8th July. The object of 
‘the congress is to further the cultivation in the 
tropics, to advise on the culture, to discuss points 
-in dispute, to attain uniformity in the produc- 
tion and product, and find out as to the value 
of cultivating on a large scale. Cotton and coker- 
-nut will not be discussed and ramie only lightly. 
Sisal hemp, Manila hemp, kapok, jute and its substi- 
tutes, and pine-apple fibre will be the chief subjects 
- of discussion. The exhibition will include all kinds 
- of fibres,. collections of plants from which fibres are 
;;prepared alive or dried, and machinery for decorti- 
tating, drying, packing, or preparing in any way for 
the market. Diplomas will be awarded for each 
» section. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
‘Wednesday evenings, at 8 o’clock :— 
May 25.—‘ Persia, and the Regeneration of 
l Islam.” By BERNARD TEMPLE. 
June 1.—‘‘ The Restoration and Discoveries at 
“the Guildhall, London.” By SYDNEY PERKS, 
F.R.I.B.A., F.S.A. Dr. PHILIP NORMAN, F.S.A., 
«will preside. (The paper will be fully illustrated with 
„lantern slides.) 


INDIAN SECTION. 

Thursday afternoon, at 4.30 o’clock :— 

May 26.—‘‘ The People of Burma.” By Sir 
* RICHARD TEMPLE, Bart., C.I.E. FIrLD-MARSHAL 
z SIR GEORGE S. WHITE, V.C., G.C.B., O.M., 
~G.C.S.1., G.C.M.G., G.C.I.E., G.C.V.O., will 
_ preside. (The paper will be fully illustrated with 
lantern slides.) 


MEETINGS FOR THE ENSUING WEEK. 


.-Monpay, May 23...Royal Institution, Albemarle-street, W., 
5 p.m. General Monthly Meeting. 
Geographical, Burlington-gardens, W. . 3pm. Anni- 
versary Meeting. k i 
British Architects, 9, Conduit-street; W.,-8 p.m. 
-Victoria Institute, 1, Adelphi-terrace-house, W.C., 


Eugenics.” 


44 p.m. Rev. Prof. A. Caldecote, ie Pann and 
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Tugspay, May 24...Royal Institution, Albemarle-street, W., 


3 p.m: Professor A. E. H. Love, “ Earth 
Tides.” (Lecture I.). 

Statistical (at the HOUSE oF THE Roya SOCIETY 
or Arts, John-street, Adelphi, W.C.), 5 p.m. 
Mr. G: H. Wood, ‘‘Statistics of Wages in the 
Nineteenth Century, Part XV. The Cotton In- 
dustry Section. Changes in the Average Wage of 
all Employed, with ‘some Account of the Forces 
Operating to Accelerate or Retard the Progress of 
the Industry.” 

Photographic,. 35, Russell-zsquare, W. com 8 p.m. 
Mr. A. H. Dunning, “The Every-day Life of a 
Savage.” 

Colonial, Whitehall Rooms, Whitehall- place, S. W., 
4p.m. Mr. J. Astley Cooper, “ Recent Develop- 
ments in West Africa.”’ , 


Wepnespay, May 25..ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 8 p.m. Mr. B. 
Temple, *“ Persia, and the Regeneration of Islam.” 

Meteorological, 70, Victoria-street, S.W., 43 p.m. 
1. Mr. William C. Nash, “Daily Rainfall at the 
Royal Observatory, Greenwich, 1841-1903.” 2. 
Mr. L. C. W. Bonacina, * Low Temperature 
Periods during the Winters 1908-9 and 1909-10.” 
3. Mr. Richard Corless, ‘‘ The Rate of Rainfall at 
Kew in 1908.”’ 


Tuurspay, May 26...Royal, Burlington-house, W., 44 p.m. 


(Croonian Lecture.) Prof. G. Klebs, ‘“ Altera- 
tions of the Development and Forms of Plants asa 
Result of Environment.” 

Antiquaries, Burlington-house, W., 83 p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. W. Rosenhain, “The Constitution and 
Internal Structure of Alloys.” (Lecture I.) l 

Electrical Engineers (at the House or tHE ROYAL 
Sociz1y oF Arts, Jobn-street, Adelphi, W.C.), 8 
p.m. Annual Meeting. 

Geographical, Burlington-gardens, W., 5 p.m. Mr. 
E. Huntington, ‘‘ The Burial of Olympia: a Study 
in Climate and History.’’ 


Fripay, May 27...Royal Institution, Albemarle-street, W. 


3p.m, Dr. D. H. Scott, ‘‘ The World of Plants 
before the Appearance of Flowers.’ (Lecture II.). 
9 p.m., Captain R. F. Scott, “The Forthcoming 
Antarctic Expedition.” 

North-East Coast Institute of Engineers ad Ship- 
builders, Newcastle-on-Tyne. 44 p.m., Inaugura- 
tion of New Rooms at Bolbeck-hall. 6} p.m., Mr. 
J. W. Sandeman, “ Project for a Ship Canal 
between the Tyne and Solway Firth.” 

Physical, Imperial College of Science, South Kens- 
ington, S.W., 5 p.m. 1.. Dr. W.-H. Eccles, “ An 
Oscillation Detector Actuated Solely by Tempera- 
ture Variation of Resistance.” 2. Mr. A. Eagle, 
“Exhibition of a Resonance Transformer.” 3. 
Dr. S. W. J. Smith, “The Limitations of the 
Weston Cell as a Standard of Electromotive 
Force.”’ 

Mechanical Engineers, Storey’s-gate, Westminster. 
S.W.,8p.m. 1. Discussion on Mr. Shipley N. Bray- 
shaw’'s paper, “‘ A Research on the Hardening of 
Carbon and Low -Tungsten Tool-Steels.’”’ 2. 
Messrs. B. Blount, W. G. Kirkaldy, and Captain. 
H. Riall, “ Comparison of the Tensile, Impact- 
Tensile, and Kepeated-Bending Methods of Test- 
ing Steel.” 


SATURDAY, May 28...Educational Handwork Association, 


(at the House oF THE ROYAL Society oF ARTS, | 

John street, Adelphi, W.C.), 3 p.m. Mr. H. 

Holman, “The Future of Handwork.” 
Royal Institution, Albemarle-street, W., 3 pm. 

Frofessor W. Raleigh, ‘ Johnson’s Lives of the 
_ Poets.” 
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NOTICES. 


NEXT WEEK. 


WEDNESDAY, JUNE ist, 8 p.m. (Ordinary 
Meeting.) SYDNEY PERKS, F.R.I.B.A., 
F.S.A., “The Restoration and Discoveries 
at the Guildhall, London.” Dr. PHILIP 
NORMAN, F.S.A., will preside. (The paper 
will be fully illustrated with lantern slides.) 


d 


THE HON. THEODORE ROOSEVELT. 


At their meeting on May oth the Council 
elected the Hon. Theodore Roosevelt, ex- 
President of the United States of America, a 
Life Member of the Society, under the terms 
of By-law 61. Mr. Roosevelt has intimated 
his acceptance of the membership. 


INDIAN SECTION. 


On Thursday afternoon, May 26th, Lt.-Col. 
SIR RICHARD TEMPLE, Bart., C.I.E., read 
a paper on ‘‘The People of Burma.” SIR 
GEORGE S. WHITE, V.C., G.C.B., O.M., 
G.C.S.I., G.C.M.G., G.C.LE., G.C.V.O., 
presided. 

The paper and discussion will be published 
ina subsequent number of the Journal. 


CONVERSAZIONE. 


In consequence of the lamented death of 
His Majesty King Edward VII., the Council, 
at their meeting on Monday, the gth inst., 
decided to abandon the holding of the 
Society’s Annual Conversazione (announced 
fur the 22nd prox. at the National History 
Museum). The Council feel sure that their 
decision will be in consonance with the wishes 
of the members. | 


PROCEEDINGS OF THE SOCIETY. 


TWENTIETH ORDINARY MEETING: 


Wednesday, May 25, 1910; PROFESSOR 
EDWARD G. BROWNE, F.B.A. (Sir Thomas 
Adams Professor of Arabic in the University of 
Cambridge), in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Barnes, Alfred, Box 556, Pretoria, Transvaal, South 
Africa. 

Cresswell, Samuel, Viewfield, Viewfield-road, West- 
hill, Wandsworth, S.W. 

Duncanson, Professor Henry Bruce, State Normah 
School, Peru, Nebraska, U.S.A. 

Fields, John D., 531, New York Block, Seattle, 
Washington, U.S.A. 

Hayne, Arthur, 17, Cornwall-gardens, S.W. 

Heinicke, Fedor, Calle Victoria 618, Buenos Aires, 
Argentine Republic, South America. 

Heming, George B., Danes Cot, Hornsey-lane, N., 
and 28, Conduit-street, W. 

Kroto, George, M.I.Mech.E., Mem.Am.Soc.M.E., 
88, Bishopsgate-street Within, E.C. 

Maclean, James Borrowman, Arsenal de Sao Thiago, 
Funchal, Madeira. 

Moore, Thomas Bather, Rosedale, West Strahan, 
Tasmania. 

Nevile, G. O., Calle Rincon 67, Monte Video, 
Uruguay, South America. 

Partridge, Allen Roby, 510, 
Denver, Colorado, U.S.A. 

Pickett, Dr. Thomas Edward, Maysville, Kentucky, 
U.S.A. 

Rayaningar, Rama, M.A., Kalahasti, North Arcot, 
Madras, India. 

Schomburg, Charles William, London Cosmopolitan 
Mining Company, Limited, Trivandrum, Travan- 
core, India. 

Wright, Frederick W., J.P., 67, Metcalf-street, St. 
Thomas, Ontario, Canada. 


The following candidates were balloted for 


Quincy - building, 


_and duly elected members of the Society :— 


Arnold, Douglass L., 856, Fullerton-avenue, Chicago, 
Illinois, U.S.A. 
Osgood, Frank H., Seattle, Washington, U.S.A. 
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The paper read was— 


PERSIA AND THE REGENERATION OF 
ISLAM. 


By BERNARD TEMPLE. 


A Society which seeks, among other worthy 
objects, ‘‘to increase the trade of the realm 
by extending the sphere of British commerce,”’ 
may be presumed to have practical concern 
with the possibilities of economic progress in 
backward countries. But it is on a higher 
ground—though that is not a low ground— 
that I venture to submit to this learned Society 
certain of the results of my long travels in the 
East. This Society is an outcome, and its 
multifarious work is an expression, of an order 
of civilisation hitherto attained only by ad- 
vanced Western nations ; and it is my present 
‘purpose to show that some Eastern nations 
have lately, under circumstances of romantic 
interest, become possessed of a powerful 
impulse to ascend to the same superior plane. 

Not every acorn grows into an oak. This 
is true of other things besides botany. It is 
true of religious movements. Therefore the 
world has generally been heedless of small 
beginnings. Sometimes the world has had 
cause to regret its inattention. Europe, at the 
present time, is not showing itself regardful of 
the rise of the new religious movement, called 
‘‘Bahaism,’’ in Persia. Asia is by no means 
unmindful of the phenomenon. Is Europe wise 
in its indifference ? 


Let us reflect, fora moment, upon the be- 


ginning of Islam. When the Prophet took to 
preaching in the wilds of Arabia, to semi- 
barbarous tribes of idolatrous nomads, Con- 
stantinople was the capital of Christendom. 
Muhammad himself had to flee for his life from 
his own kith and kin at Mecca. Yet in less 
than a hundred years the Saracenic Empire 
extended from Lisbon in Portugal to Karachi 
in India; and to-day the Christian cathedral 
of St. Sophia is a Muhammadan mosque. 
Europe’s unconcern regarding Bahaism in 
Persia, and beyond, has not even the excuse 
that the beginning is small. Already the 
number of Bahais in the world is stated to 
exceed two million, though the founder of the 
Faith was still preaching when Mr. Gladstone 
was preparing to hurl his last thunderbolts 
at the House of Lords. Not less than one- 
fifth of the population of Persia is estimated to 
“have embraced Bahaism. Nor are adherents 
recruited solely from the Shiah sect of Islam. 
Sunni Muhammadans in large numbers have 
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been and are being converted. In European’ 
Turkey, and more notably in Asiatic Turkey, 
votaries and propagandists of the new move- 
ments are increasing yearly. I conversed with 
some of these in Baghdad, and found them 
zealous and sanguine. In Egypt, it appears, 
Bahais are becoming numerous. Morocco, 
Algeria, Tunis and Tripoli, I am told, are not 
being left unvisited. The northern provinces of 
India provide a large potential harvest-field, 
where there are already many sowers, and I 
have met Bahais in Bombay, Karachi, Quetta, 
Peshawar, Rawalpindi, Lahore, Delhi and 
Lucknow—all proselytes from Islam. Outside 
the Moslem world Bahai missionaries, quietly 
purposeful and steadfast, are carrying the 
teachings of the ‘‘ Kitab-ul-Aqdas’”’ (the Most 
Holy Book) into many unsuspected regions. 
Converts have been won among the Sikhs of 
Amritsar and the Brahmans of Benares, in 
which cities I have met a few of them in 
friendly converse; among the Buddhists of 
Ceylon, Burma and Siam; and among the 
Taoists of China and the Shintoists of Japan. 
Japan, indeed, is said to be proving particu- 
larly responsive to the call. Many Persian 
Jews in Tehran have become Bahais, and I 
have been privileged to attend some of their 
secret or semi-secret assemblies. These Jewish 
Bahais tell me that in Hamadan, in Persia, one 
of the oldest Jewish settlerents in the world, 
where the reputed tombs of Esther and 
Mordecai are shown, at least a third of the 
Jewish community has openly or secretly gone 
over to the new movement. No Christian mis- 
sionary to the Jews in any part of the world 
can boast a triumph equal tothis. The Par- 
sees of Bombay, who have preserved their 
religious and racial integrity for centuries by 
dint of an impenetrable aloofness, are now, for 
the first time in their history, beginning to show 
signs of doubting themselves since Bahai 
influences reached them, and many Parsees 
have actually become Bahais, while others (I 
have been told by one of their number) are 
held back only by social restraints. A more 
intellectual form of Bahai proselytism has 
expanded into Europe, and has been fruitful in 
Russia, Germany, France, and England. 1 
found a large community of Bahais flourishing 
in Baku. The number of Bahais in London 
is appreciable: smaller circles exist in Man- 
chester, Liverpool, Edinburgh, and Glasgow. 
The United States of America promise to 
become a great Western stronghold of 
Bahaism, and many Americans have been at 
the pains of mastering the Persian language 
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with the sole object of studying the Bahai 
scriptures and commentaries in the original. 
I have had the privilege of many long and 
earnest talks with one of these American con- 
verts—a gentleman of culture and scholarship— 
in his charming Persian home in Tehran, who, 
though enjoying large private means, is de- 
voting laborious and even drudging years to 
the cause, with that calm, settled enthusiasm 
which Bahai teachers commonly show. An 
American lady has composed a Bahai hymn 
in good literary Persian, which was shown to 
me by a Persian Bahai when I was in Isfahan. 
‘Canada also is beginning to give friendly ear 
to the new teaching, especially the cities of 
Montreal, Quebec, and Toronto. Before going 
further, perhaps I ought to state that I am not 
a Bahai. 


SIGNIFICANCE OF BAHAISM. 


What then is Bahaism? There are still 
people in Europe who confuse Bahaism with 
Babism. That is not an unnatural mistake. 
The Bab was the first and the lesser of two 
teachers, and his followers called themselves 
Babis, until the second and greater teacher, 
Baha (or Baha Ullah) appeared, who super- 
seded the Bab, as the Bab himself had fore- 
told. The relation between the two teachers 
is campared by Bahais with that between 
John the Baptist and Jesus—the former pre- 
pared the way for the latter. To call the 
-Bahais ‘‘ Babis” is, therefore, like calling 
Christians ‘‘ Baptists.” Babis, properly so- 
called—that is, followers of the Bab, who have 
not become followers of Baha Ullah—number 
no more perhaps than a few. hundred. Prac- 
tically they are an extinct sect. 

Bahaism, then, is not Babism. What is it ? 
-I shall not refer inquirers to Bahai literature, 
which is now copious and—thanks to the 
splendid industry of that eminent Orientalist, 
Professor E. G. Browne—accessible. As an 
Asiatic traveller I have learnt that a wide 
.difference may divide the theory of a religion 
from its practice. For my own part, I have 
not been content to examine Bahaism in the 
recondite pages of the ‘‘ Kitab-ul-Aqdas,”’ but 
have investigated it in the minds of men who 
profess and preach its tenets, especially in its 
native home. Learned European writers on 
the subject have not always appeared to show 
an adequate appreciation of this distinction 
between dead doctrines and living impulses. 
Thus, even the most careful of the shorter 
summaries of Bahai teaching, which appears 
ain the French encyclopedia of Larousse, seems 
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to overlook the true mission of Persia’s new 
prophet. According to this undoubtedly well- 
informed authority :— 

Baha Ullah has known how to transform Babism 
into a universal religion, which is presented as the 
fulfilment and completion of all the ancient faiths. 
The Jews await the Messiah, the Christians the 
return of Christ, the Muslims the Mahdi, the Bud- 
dhists the Fifth Buddha, the Zoroastrians Shah 
Bahram, the Hindoos the re-incarnation of Krishna, 
and the Atheists—a better social organisation. Baha 
Ullah represents all these, and thus destroys the 
rivalries and the enmities of the different religions ; 
reconciles them in their primitive purity, and frees 
them from the corruption of dogmas and rites. For 
Bahaism has no clergy, no religious ceremonial, no 
public prayers; its only dogma is belief in God and 
in His Manifestations (Zoroaster, Moses, Jesus, &c., 
Baha Ullah), Ritual holds no place in the religion, 
which must be expressed in all the actions of life and 
accomplished in neighbourly love. Monogamy is 
universally recommended. A universal language, and 
the creation of tribunals between nations, are to 
suppress wars, 

Bahaism is thus made out to be a sort of 
spiritual Volapuk or Esperanto —a world 
religion. This is the truth. Every Bahai 
would endorse it. The Bahai scriptures would 
confirm it. But I venture to hold that it is 
not the whole truth. I would even suggest 
that it obscures what, for practical purposes, is 
a greater truth. The fact is that Bahaism, in 
its essential character, as I understand it, is 
not a religion, but a religious movement. If 
it were a religion its chance of diffusion would 
probably be small. Like Theosophy, it might 
captivate here and there a few intellectual or 
romantic souls, become a fashion in salons of 
philosophical unrest, and sink softly into 
oblivion. Thirteen hundred years have elapsed 
since the youngest of the world’s great reli- 
gions was born, and humanity seems to have 
crystallised into two main classes: one, too 
warmly attached to the old creeds to be turned 
away from them; the other, too coldly in- 
different to be stirred by any new creed. 
Bahaism appears as the complement of reli- 
gion. It is, in very brief, the Protestantism 
It comes to inaugurate the Re- 
formation in Asia. Its spirit is anti-papal, 
anti-episcopal, anti-clerical. The Bab was 
the John Huss of Persia; Baha Ullah was 
the Martin Luther. Therein, to my mind, 
lies the force, the promise, I may say the 
historical momentousness, of Bahaism. 

Small minds run lightly to extravagances of 
eulogy and of denunciation. Let it appear 
that a noble and venerable institution has out- 
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lived its uses, and there are men who will 
overwhelm it with vituperation. Of this sort, 
as a rule, is the anti-clerical fury. There may 
naturally come a time in the development of a 
great religion when its priests, who are its 
teachers, cease to be a help and even become 
a drag. Itis confessedly so with teachers in 
other domains of knowledge. The graduate 
who goes forth from his university to do 
intellectual prodigies in thé world might, if 
compelled to remain for life under collegiate 
tutelage, degenerate into a pedant. But to 
say that a religion on arriving at spiritual 
maturity may be justified, in certain circum- 
stances, in freeing itself from ecclesiastical 
bonds is not to sanction vilification of all sacer- 
dotal institutions. Probably no religion has 
been, or could be, reared through the perils of 
unpopular infancy, and the difficulties of 
juvenescence, except by priests. It is only 
when priestly power outstays its office, or over- 
‘steps it, or corrupts it, that it incurs just blame. 
History, unfortunately, provides many examples 
of clerical abuse: but history also glows with 
the renown of priestly works which have con- 
tributed to the uplifting of mankind. 

Islam, like other religions, owes its growth 
and its greatness in large measure to its 
priests. Unhappily, it also owes to them its 
decay and its downfall. This is no irresponsi- 
ble pronouncement ; it is the verdict of those 
who have, perhaps, the best right to be the 
jud ges—representative Muhammadans. I have 
moved about the Moslem world for fourteen 
years, and everywhere in my travels—in India, 
in Persia, and in Arabia—earnest Muhamma- 
dans (not Bahais) have urged upon me the 
same strong conviction. This is far from 


implying that the whole of Islam has become 


_conscious of its degradation and of the cause. 
Enlightment is, as yet, limited almost entirely 
to the inconsiderable literate classes, and the 
uninstructed millions still preserve much of the 
old superstitious veneration. for Mujtahids, 
Mullahs, Syeds, Dervishes, Pirs, Imamzadehs, 
and other adorable people. But the new anti- 
clerical idea is surely spreading, and it seems 
to be the special mission of Bahaism to propa- 
gate it to the ends of the Moslem universe. 
Some of the most learned Persian Bahais to 
whom I have submitted this view of Bahaism 
at Tehran conferences have acknowledged its 
justness, and have objected only tu the impli- 
cation that the energies of the new teaching 
are limited to the regeneration of [slam. This 
limitation is not of my making. I am the last 
to presume to set a bound of my own imagining 
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to the potentialities of any human movement- 
It is a limitation of present-day fact. You 
have only to consider that the Muhammadan 
converts to Bahaism number more than two 
million, and the non-Muhammadan converts. 
only a few thousand, to perceive the strength 
of the statement. The Bahai dream of a 
world-wide propaganda is doubtless a proper, 
and may even be a reasonable, object of 
aspiration and endeavour. My concern here- 
is with what is actually being accomplished. 


HISTORICAL COMPARISONS BETWEEN 
EUROPE AND ASIA. 


If the Reformation in Christendom be 
brought into view for comparison—so far as- 
comparison can go—with this new Reforma- 
tion in Islam, some remarkable parallels will 
appear. In earliest days, several centuries 
before the Reformation dawned in Europe, 
Christianity divided itself into two great 
Churches, the Greek and the Roman, which 
never again commingled, and to this day dwell 
apart, the one ruled by its Patriarchs, the 
other by its Popes. Islam similarly, in its ` 
young years. split up into two great Churches, 
the Sunni and the Shiah, which never after- 
wards recombined, and still remain mutually 
antagonistic, the one under its Caliphs, the 
other under its Imams or their successors. In 
both cases priestly zealotry widened the gulf 
One of the cherished aims. 
of Bahaism is to bring Sunnis and Shiahs. 
together again in a reformed faith of love. 

Priestly pretensions to- temporal power, in 
Christendom as in Islam, brought Church and 
State into frequent conflict, and generally it 
was the people, distracted between their civik 


‘duties and their religious fears, who suffered 


most.. Bahaism seeks to reconcile the spiritual; 
and temporal authorities in Islam by showing 
that each is a necessary adjunct of the other : 
the Church performs the religious functions of 
the State ; the State discharges the civil obliga- 
tions of the Church. | 

Abuse of priestly power, in Christendom as: 
in Islam, provoked from time to time sporadic. 
outbreaks of what may be called premature 
Protestantism, and in both religions these 
revolts were extirpated by fire and slaughter. 
The massacre by Pope Innocent III. of the 
heretical Albigenses in Languedoc, whose 
offending was that they anticipated Luther by 
three centuries, could be matched by more 
than one agonising tale from the history of 
early Islam. : 

When we get down to later times, the 
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parallelism grows closer. From the twelfth 
century a change appeared in the universal 
acceptance by the Christian nations of the 
orthodox faith of Rome. In that age there 
broke upon the Church a flood of heresy which 
no persecution was able thoroughly to stem till 
it finally overspread half the surface of Europe. 
Men openly began to think for themselves in 
religious matters, to reject particular teachings 
of the Papacy, and to protest against the 
despotism of the clergy. The Waldenses in 
Lombardy, Germany, Flanders, Spain, France, 
and England, set up the Bible as their sole rule 
of faith, and renounced entirely the arbitrary 
usages and traditions of ecclesiasticism. Like 
the Albigenses, they suffered, but the fire of 
rebellion was now too big to be extinguished, 
though for a time it could no more than 
smoulder. John Huss in Bohemia, following 
the teachings of Wycliffe in England, set him- 
self to restore the purity and simplicity of scrip- 
tural Christianity, acd was excommunicated 
by the Pope. When, under a safe conduct, he 
went to the Council of Constance to defend his 
opinions before the clergy ofall the nations, he 
was seized, ordered to recant, and, refusing, 
burnt to death. Similarly, in the twelfth 
century of the Muhammadan era a change 
appeared in the universal: acceptance by the 
Moslem nations of the Orthodoxy of Mecca 
and of Kerbela. Similarly, there broke npon 
the Mussulman Church a flood of heresy 
which no persecution was able thoroughly 
to stem. Similarly. the Bab, defying the 
fanaticism of the Shiah hierarchy, shook by 
his fiery eloquence the supports of what may 
be called the Papacy of Islam, in seeking to 
restore the simplicity of Quranic Muham- 
madanism; and in like manner was excom- 
municated. Thereafter, beguiled by perfidious 
pledges of safety, he delivered himself into the 
hands of his enemies, believing that he would 
be permitted to, justify his opinions in open 
controversy, and, as no threat could move him 
during his imprisonment to retract, he was 
executed. | | 
John Huss and the Bab, each in his turn, 
were but the voices crying in the wilderness. 
It was not until the sixteenth century that the 
wave of popular feeling against absolutism in 
the Roman Church broke all bounds. Erasmus 
started a school of Free-thought. Free-thought 
has to-day become widely prevalent among the 
intellectual classes ih Persia, and was, indeed, 
one of the first phenomena to kindle the pro- 
phetic fire of Baha Ullah. The Christian 
populaces in Europe were influenced by the 
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diffusion of satirical epigrams and allegories, 
directed against the heads of the Church and 
against the monks. Last summer, when I was 
in Isfahan, the bazaar was excited by the 
secret circulation of a lampoon representing 
Agha Nejefi (one of the most powerful Mujta- 
hids in the Shiah clergy and the supreme 
religious head in Central Persia) standing 
crestfallen before the Throne of Judgement, 
while Allah poured scorn and wrath upon him. 
Anti-clerical pamphleteering of this sort is 
now common in many Persian cities, though 
it is still timid and furtive. Christian protests 
in 1508 were particularly loud against the use 
of the Latin tongue in the services of the 
Church. The religious reformers in Persia 
are now beginning to make a corresponding 
grievance of the use of Arabic in the mosques. 
But it was Martin Luther who gave co- 
herence, energy and permanence to the 
scattered forces of Christian Protestantism. 
And—so far as the movement yet extends—it 
is Baha Ullah who has wrought the same 
wonder for Muhammadan Protestantism. 
Martin Luther began the campaign by assert- 
ing the rights of human reason. The same 
was the first plank in Baha Ullah’s spiritual 
platform. Indeed Bahaism deliberately uses 
the weapon against itself by insisting that its 
own teaching shall be subjected by every 
individual to his private judgment. Luther’s 
first collision with the Pope arose out of the 
sale of ‘‘indulgences.’’ The theory of indul- 
gences in the Roman Catholic system, it will 
be remembered, was that many saints and 
pious men had done more good works and 
borne more suffering than was required for the 
remission of their sins: the surplus consti- 
tuted a treasure for the Church, which the 
Pope was authorised to distribute in exchange 
for pious gifts. In the minds of the ignorant 
an indulgence became equal to a licence for 
sin. One of the most pernicious religious 
abuses in Persia arises from the pretensions of 
some of the priests to sell to the people 
places in Heaven; indeed there are priests 
who go the incredible length of issuing 
tickets or passes for Paradise in the manner 
of the booking-office of a theatre. I know of 
one case, in the city of Qum, where such a 
ticket was declared transferable. Baha Ullah 
attacked this scandal fiercely, and thereby 
threw down the gauntlet. Luther next pro- 
ceeded to assail the authority of the Pope and 
the doctrines of the Roman Catholic Church ina 
succession of printed pamphlets and sermons, 
which all Europe showed itself eager to read. 
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Baha Ullah wrote the ‘‘ Kitab-ul-Aqdas,’’ the 
“ Kitab-ul-Igan,’’ and the ‘‘ Kitab-ul-Ahd,”’ 
besides numerous letters or ‘‘tablets,’’ all of 


which are now being steadily disseminated - 


through Asia. When Pope Leo X. resorted 
to excommunication, Luther retorted by burn- 
ing the Papal decree in public. Baha Ullah, 
in similar circumstances, not less scornfully 
derided his excommunicators. Gradually in 
‘Europe nobles and princes, as well as some 
priests, began to support the Lutheran cause, 
until its suppression by violence ceased to be 
even thinkable. The followers of Baha Ullah 
already include members of the ruling family 
in Persia—Viziers, Parliamentary Deputies, 
Governors of Provinces, and several priests or 
Mullahs ; and although persecution in Persia 
has not ceased, it is now obliged for the most 
part to resort to quieter and subtler methods. 
One of my most influential Bahai friends was, 
before his conversion, an eminent Mujtahid or 
Muhammadan prelate. Pope Adrian VI., in 
alarm, called to his aid the rulers of Austria, 
France and Germany, and a last fierce cam- 
paign against heresy was thus set going. The 
son and apostle of Baha Ullah, Abbas Effendi, 
has told how the Ulema (religious doctors) 
constrained the Persian Government to take 
active measures against the Reformer and to 
order the pillage and massacre of his followers. 
Luther translated the Bible into German, and 
thereby dealt ecclesiastical authority one of its 
heaviest blows. Baha Ullah has directed that 
the Bible, the Quran, and his own scriptures 
are to be translated into every language in the 
world. Luther, himself a monk, assailed the 
principle of monasticism by marrying a nun. 
Baha Ullah adjures the priests of all religions 
to renounce celibacy and to preach by their 
example, mingling in the life of the people. 
This personal parallelism might be carried 
further, but its significance must now be suffi- 
ciently apparent. History to-day is opening a 
new page in Asia. 

But the Reformation in Europe, as all know, 
was not a mere revolt against Rome. The 
essence of the movement is the vindication of 
the principle, independent of time, place, or 
circumstance, that man is, in his very nature, 
destined to be free. From the religious free- 
dom won by the anti-clerical upheaval of the 
sixteenth century came, in a large measure, 
the political rights now enjoyed by the greatest 
and most enlightened peoples in the world. 
Indeed, the outstanding civic fact of the last 
three centuries is the firm establishment almost 
throughout the Western world of constitutional 
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forms of government, with parliamentary con- 
trol over law, justice, and finance. Can any- 
one suppose it to be a mere coincidence that 
in Persia and Turkey the beginnings of reli- 
gious reformation, as represented by Bahaism, 
have been followed by the first steps in political 
reformation, and that the wafting of Bahai 


‘ideas to Egypt, India, Arabia, Morocco, and 


Algeria is being accompanied by new forms of 
Oriental unrest? Or can anyone believe that 
the influence of this regenerative spirit will 
carry no further than that? Let us cast but 
one more glance at the Reformation in Europe 
and reflect upon its larger consequences. The 
religious and political changes that it inaugu- : 
rated were not its end: they were but the 
means to a more splendidreformation. ‘‘ Rich 
indeed,’’ says one of the soberest of our his- 
torians, ‘‘ has been the harvest of that great 
period. The spirit of inquiry, once set free, 
has changed and blessed the whole world. To 
this we owe in modern literature some of the 
noblest creations of the human intellect. To 
this are due the discoveries of science, which 
have made life longer, easier, brighter. Hence 
have come in every land the triumphs of truth 
and genius over prejudice and power. This it 
is which has created the greatest of modern 
republics, and has filled the colonial world 
with flourishing, self-governing peoples; has 
revealed the secrets of Central Africa and 
the isles of the great Pacific; has dimi- 
nished distance by steam, and destroyed it by 
electricity ; has struck off the fetters of the 
slave, and, last and besf, has made the nations 
know each other, and in that knowledge has 
prepared, and is preparing, for the reign of 
universal peace.” A Reformation on European 
soil and a Reformation on Asiatic ‘soil will not 
necessarily produce identical harvests. But 
before anyone attempts to make light of the 
potentialities of an awakened Islam, let him 
recall the splendid proofs of power which early 
Muhammadanism gave to the world ere priestly 
abuse corrupted and debased it. ‘‘ The Arab 
Conquerors,’’ we read, ‘‘ at first unlettered foes 
of art and science, soon began to make a pro- 
gress in culture as rapid as had been that 
oftheir arms. They acquired, and were zealous 
in promoting elsewhere, the civilisation of the 
Greek and Oriental world which they had 
subdued in Egypt, Asia Minor, and Persia. 
Great cities were built, commerce and manu- 
factures flourished, and Schools arose in all 
parts of the Saracenic Empire. The result of 
the efforts made was that the Saracens played 
a great and honourable part in the intellectual 
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history of the Middle Ages. Their quickness 
and their poetic sensibility were conspicuous 
in science and in literature in the darker times 
of Europe, and their services were especially 
valuable in connection with medical science 
and philosophy.” So writes a calm and dis- 
passionate Cambridge historian. When re- 
generated Islam recovers its lost inheritance in 
the domain of civilisation and culture, who 
shall set bounds to its further achievements ? 


ORIGIN OF BAHMAISM. 


It may be useful here to set forth briefly some 
account of the origin and rise of Bahaism and 
of the general nature of its teachings, as 
viewed from the Bahai standpoint. I am 
indebted to Mr. Sidney Sprague, a distin- 
guished American Bahai, whom I had the 
good fortune to meet in Persia, for the follow- 
ing summary of leading events :— 


In the year 1844, there appeared in Persia a 
youth, Mirza Ali Muhammad by name, who called 
himself the Bab, that is the “Door” or “ Gate,” 
through which men could arrive at the knowledge of 
Truth. The significance of this title in a Muhamma- 
dan country may be appreciated when it is recalled 
that, according to Mubammadan belief, the door of 
knowledge was closed twelve centuries ago, when the 
Mubammadan Messiah, or Mahdi, disappeared from 
amongst men, and will not be re-opened till the 
Messiah come again. Tke Bab began his mission as 
a “ Door,” by opening the people’s minds to the real 
truths of their own religion. Like all great prophets, 
he did not come to destroy, but to fulfil. He did not 
tell his Muhammadan hearers that they had been de- 
luded all these years by a false prophet, but he did, 
however, rate them soundly—as Jesus did the Scribes 
— for their hypocrisy, and for their distortion of true 
religion. He also explained to them the true mean- 
ing of their prophecies and traditions that a Mahgi 
should come; foretelling the advent of Baha Ullab. 
The words of the Bab were naturally greeted with 
derision by the Muhammadan ‘ Pharisees,” and the 
Bab had to endure insult and persecution, culminat- 
ing in his imprisonment and death. He was shot, by 
order of the Persian Government, in a public square 
in Tabriz. 

The life of the young reformer was not sacrificed 
in vain. During his lifetime, great numbers of earnest 

‘men and women had allied themselves to his cause, 
and had been diligent in spreading his. teachings 
throughout Persia, so that soon the movement grew to 
such an extent that the Persian Government and the 
‘Mullahs, or priests, became alarmed, seeing in it a 
serious menace to the supremacy of Islam, and be- 
lieving that it must have some political as well as re- 
ligious meaning. Orders were given to plunder and 
persecute the followers of the Bab, and during those 
dak years many thousands gave up their lives, or en- 
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dured the greatest tortures for their Faith. Here we 
find a record of heroic devotion, bravery, and selt- 
sacrifice, which, as Professor E. G. Browne says, may 
perhaps be paralleled in history, but cannot be 
surpassed, 

The Bab had left behind him a beautiful hope as 
alegacy to his followers, namely, that ‘ He whom God 
shall manifest ’’ should arrive and complete what he 
(the Bab) had only imperfectly begun. For several 
years after the death of the Bab, which occurred in 
1850, the movement seemed in a precarious condition. 
It had a bad reputation with the Persian Govern- 
ment, it was looked down upon with contempt by 
nearly all the Persians of wealth and position, its 
followers could only meet together secretly, and no 
one dared to breathe the hated name of Babi; indeed, 
it seemed for a time as though the Mullahs had 
succeeded in crushing out the young Faith entirely. 
There was. the greatest need for the coming of the 
‘* Promised One,” to save the movement from extinc- 
tion, and to restore the zeal and courage of the per- 
secuted Babis. They were not to be disappointed in 
their hope, for, during the early sixties, there arose 
one whose. grand personality, wonderful powers of 
utterance, and inspired writings, proclaimed him to 
be the ‘‘ Manifestation’? for which the Babis were 
waiting; and when, indeed, Baba Ullah publicly 
declared that he was the ‘‘ Promised One,” whose 
coming the Bab had foretold, the great majority of 
the Babis hailed him with joy as their Lord and 
Redeemer, 

Baha Ullah was born in 1817, and came of a 
wealthy and noble family. As a young man, he 
became a follower of the Bab, though he had never 
seen him. His prominence as a teacher of the new 
Faith led to his imprisonment in Tehran. For some 
time he was kept in chains, until finally his wealth 
was confiscated, and he was exiled to the city of 
Baghdad, by arrangement with the Sultan of Turkey. 
While there, he continued to teach the people, and 
his influence over them became very great. During 
two years he withdrew himself to the mountains, near 
Baghdad, and lived apart from men, passing his time 
in prayerand meditation. On his return, he publicly 
proclaimed his mission, which was that of establish- 
ing peace and religious unity in the world. He 
called to men of every race and creed to assist 
him in establishing the Kingdom of God and 
the brotherhood of man upon the earth. The 
Muhammadan Mullahs of Baghdad soon became. 
alarmed at having a man of such influence and 
power in their midst, and petitioned the Ottoman 
Government to remove him. Baha Ullah was 
accordingly summoned to Constantinople, and thence 
banished to Adrianople. In Adrianople Baha Ullah 
wrote those famous letters (sent later from Acre) to 
the Kings of Europe and to the Pope, calling on 
them to abandon their thoughts of warfare and to 
assist in establishing unity. The letters also con- 
tained prophetical utterances which were afterwards 
fulfilled. One such utterance, following upon a 
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slight put upon Baha Ullah’s mission, foretold the 
‘downfall of Napoleon III. at a time when this 
adventurer, after the famous coup a’ étét, held-absolute 
power as Emperor of the French. Another such 
utterance, following upon a gracious letter sent by 
Queen Victoria to Baha Ullah, foretold for Her 
Majesty a phenomenally long and prosperous reign, 
at atime when the monarchy in England could still 
be said to be under the remains of a cloud. After a 
few weeks spent in Adrianople, Baha Ullah was 
_ again banished to a still more inaccessible spot, the 
little fortress town of Acre, or Akka, on the coast of 
Syiia. Here, with his little band of followers, Baha 
Ullah passed some of the most terrible years of the 
exile, for Acre could only be described as pestilential, 
and it seems probable that Baha Ullah was sent there 
in the hope that fever would soon quietly rid the 
world of him. Baha Ullah spent most of his time 
while in Acre in teaching the new faith to those few 
tollowers who could hold communication with him, 
in writing his instructions and admonitions to the 
world, in sending epistles, or ‘‘ Tablets,” to followers 
in different parts, and in writing a book, known as 
the Book of Laws, In 1892, after forty years of exile 
and imprisonment, Baha Ullah’s earthly ministry 
came to an end. He left word to his disciples that 
~~ after his departure they should look to his eldest son, 
Abbas Effendi, as their leader and teacher—the one 
on whose shoulders his mantle should fall, the 
exponent and promulgator of his teachings to the 
world. . | 

Since 1892 Abbas Effendi, who thereafter as- 
sumed the title of Abdul Baha (the Servant of God), 
` has been the leader of the Bahai movement, and under 
his guidance it has grown and expanded until its 
influence has become felt in all quarters of the globe. 
A striking example of this was witnessed by me when 
I visited Acre in 1906, and met men there from India, 
Burma, Persia, Arabia, Egypt, Turkey, Russia, 
France, England and America, all assembled to listen 
to the teaching of the Master (the name by which 
Abdul Baha is universally called). These men, belong 
ing to various races, creeds and sects, were gathered 
round one table, breaking bread together, and greet- 
ing each other as brothers. Can such a scene be 
paralleled in any other spot on earth? 


TEACHINGS OF BAHAISM. 


I am further indebted to Mr. Sidney Sprague 
for the following summary of the principal 
teachings of Bahaism. It seems to me pre- 
ferable to give an authoritative Bahai exposi- 
tion like this, rather than an exposition of my 
own :— 3 E 

The Bahai movement claims to be the Divine 
instrument for bringing religious unity into the 
world. The long roll of its martyrs, the wonderful 
lives of its founders, its regenerating influence in 
Persia, the fact that people of nearly every race, 
creed and sect have been attracted to it, and finally 
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its progress in the Western world, all these things 
compel at least interest. The young Persian Bab 
gave to his followers certain forms and dac- 
trines, and some rules drawn up in a book known 
as the ‘“‘ Bayan’’; but at the same time he con- 
tinually proclaimed that he was but the herald of 
one greater who should come after him, and he 
told his disciples to be in constant expectation of 
‘¢ Him whom God shall manifest.” The Bab, indeed, 
inaugurated a great reform, but bis movement 
remained more or less Persian and Muhammadan, 
and one feels that it never could have become uni- 
versal. It remained for Baha Ullah, who came after 
the Bab, to give to the movement its truly broad, 


catholic and universal spirit. In the“ Book of Laws,” 


Baha Ullah tells his followers that the sword must for 
ever be put away : in its place the “ Word” must arise. 
He proclaims universal peace, and calls upon the 
nations to settle their differences by a board of arbi- 
tration. He pleads. for a broad spirit of friendship 
and tolerance, to be shown to all the peoples of the 
earth: ‘‘ Ye are all the fruits of one tree,” as he ex- 
presses it. He enjoins his followers to seek for a 
universal language. He says: “This is the means of 


union, if ye knew it, and the greatest source of con- 


cord and civilisation, did ye recognise it.’’ He tells 
parents that they must educate their children, boy and 
girl alike, giving them the best instruction they can 
afford, and the poor must be educated by a board of 
councillors to be elected in each city, for he considers 
that until ignorance be uprooted there can be no true 
progress. All must learn and practise some craft, 
trade, or profession, which, if practised conscientiously 
and diligently, will be considered as the highest act 
of worship. There are no priests connected with this 
religion, and those who teach this Faith should not 
recelve any pay, but support themselves by other 
means. The acquisition of the arts and sciences is 
recommended. Marriage is advised, and celibacy 
and asceticism are condemned. Baha Ullah 
wishes his religion to be one of joy and glad- 
ness. He strongly condemns gambling, the use 
of opium, intemperance, and other vices, and 
he lays down some interesting hygienic laws. A 
law is given advocating kindness to animals, and 
beasts of burden are not to be ill-treated or over- 
loaded. Both the Bab and Baha Ullah preached 
the emancipation of women. Under this teaching, 
woman assumes her rightful position as the equal of 
man. In the following words, Baha Ullah tells 
his followers how the new religion should be taught 
to the world: ‘‘ Beware lest ye make the Word of 
God the cause of opposition and stumbling, or 
the source of- hatred among you. If ye have a 
word or an essence which another. have not, say it 
to him with the tongue of love and kindness, If 
it be accepted and impressed, the end is attained ; 
if not, leave him to himself, and pray for him, but 
do not molest him.” It will thus be seen that the 
message of the Bahai movement is one of peace to 
the world, and that the Bahais consider this ‘‘ Mani- 
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festation ” as but another outpouring of divine truth 
upon the earth; that Bahais are lovers of the Light 
` from whatever -horizon it may- appear, looking on 
the different “ Prophets, ” or founders of religion, as 
so many different lamps through which this Light 
shone forth, and by which all the world has been 
illumined ; therefore Bahaism considers all religions 
to be divine, and possessing the essence of Truth 
which has since become obscured by the super- 
stitions and ceremonial practices added by man. In 


other words, the teaching of the Bahai Faith is that 


the Logos, or Word, spoken of in the first chapter 
of St. John, has manifested itself on this earth, in 
past ages, at various times and to various peoples ; 
ahose in whom this Word has been fully manifested 
and perfected, are men known as the *‘ Prophets ” 

i: Manifestations of God,” and through them we Ree 
the voice of God speaking to humanity. The dis- 
tinctive claim of the Bahai F aith is that the eternal 
Word has manifested itself in our day, more power- 
fully than ever before, in the person of Baha Ullah. 
-Besides the writings already mentioned, Baha Ullah, 
‘while in prison, composed several books dealing 
‘with metaphysical, philosophical and social pro- 
blems. These books were written in Persian and 
Arabic, and but three or four of them have been 
translated into Western tongues. Some of the best 
translations are in French, namely, ‘‘ Le Livre de la 
‘Certitude ”?” (Kitab-ul-Iqan), “ Les Paroles Cachées 
‘en Persan’’ and ‘‘ Les Préceptes de Bahaisme”’ trans- 
lated by M. Hippolyte Dreyfus, and published by 
Ernest Leroux, Paris. The most important work of 
Baha Ullah, the ‘‘ Kitab-ul-Aqdas ’’ (Most Holy 
Book), has not yet been fully translated. 


_ Mr. Sidney Sprague’s description of Bahaism 
is characterised by calmness and simplicity. 
For greater picturesqueness of exposition one 
must turn from the Westerner to the Easterner. 
A Persian Bahai of high authority, formerly a 
Muhammadan doctor of divinity, favoured me 
with the following graphic explanation of his 
new creed :— 

There is only one God. There is only one 

Truth. God is infinite. Truth is infinite. Man, 
being finite, cannot know God ; cannot know Truth. 
Man knows something of God; something of Truth. 
This is because there has been a finite Manifestation 


of God; a finite Revelation of Truth. ..The*Mani- 


festation of God is one. The Revelation of Truth is 
one. Moses was the Manifestation; so was Jesus, 
so was Muhammad, so was Baha Ullah.‘ All 
these are one. The Pentateuch was the Revela- 
tion, so was the Gospel, so was the Quran, 
so was the Kitab-ul-Aqdas. All these are 
one. Is this hard to -understand? Consider the 
sun. The sun in the heaven is above my reach. 
Here in my hand is a mirror which contains the sun. 
‘To my senses there is no difference, except in degree, 
between the sun in the heaven and the sun in the 
mirror. Both suns give out light and beat and 
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energy. Yet they are not two suns. Nor has the 
sun come down from its place in the heaven in order 
to go into the mirror. To-day I smash this mirror. 
To-morrow I procure another mirror, and find the 
sun in that too.. The second mirror is not the same 
as the first mirror. The sun in it is the same sun. 
Moses and Muhammad are not the same man. The 
Manifestation in them is the same Manifestation. It 
may be objected that the light that Moses shed and 
the light that Muhammad shed seem different. True. 
In mirrors of differently coloured glass the sun pre- 
sents differently coloured appearances. But what is 
Colour is incomplete light. The seven 
prismatic rays, when all are present, give complete 
light. The seven prophetical dispensations,* when 
all are present, give complete Truth. It is the mission 
of Bahaism to bring about such a combination. Will 
it be contended that some or any of the Prophets 
gave forth no light, not even coloured light? Con- 
sider this: Was there ever a prophet who did not 
denounce perjury, theft, adultery and murder; who 
did not enjoin charity, morality, dutifulness and rever- 
ence? That is why Bahaism contemns no religion, 
and reverences all religions. At the worst, even it 
the glass of some religions be smoked, it admits a 
certain quantity oflight. There are some eyes, weak 
and watery, which cannot bear light at all unless it 
come through smoked glass. 


ESOTERIC PHILOSOPHY OF BAHAISM. 


I Rave never met two men, I have never read 
two books, whose accounts of Bahai teaching 
wholly agree. It would not be difficult for me 


=- to present to you many different concepts of 


Bahaism, gathered in my travel, each resting 
on seeming authority. This is, perhaps, only 
natural in the case of a religious movement 
which, setting out to emancipate the intellect, 
turns each individual mind loose in a new 
world of vivid thought to reason out its own 
faith by its own strength. The following half- 
mystical, half-transcendental, play of ideas 


- proceeds from a school of: esoteric Bahaism 


in Persia, whose existence appears to. be un- 
known to Europe :— 


- Bahaism. teaches that man, in his cakat spiritual 
weakness, has to support himself by props. These 
- They are indispensable 
aids to man’s spiritual growth. Without them man 
would faint and collapse. They put him upon his 
feet, they enable him to walk, they give him strength, 
confidence, courage, and hope.. But still they are 
props, and as props they are to be used only to the 
end that they may ultimately be dispensed with. 
Man’s spiritual progress, in fact, consists in learning 
to discard these props one by one, as a young 


* According to one version—Noah, Abraham, Moses, 
David, Jesus, Muhammad, and Baha Ullah. According to 
another version—Moses, Zoroaster, Confucius, Buddha, 
Jesus, Muhammad, Baha Ullah. 
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swimmer learns to discard floats, and to rely.more 
and more on his own God-given powers. The 


rationale of the process is explained by Bahaism as 
follows :— 


When man, after passing successively through the 
mental stages of brutalism, heathenism, and pan- 
theism, arrives at last at the conception of one om- 
niscient and omnipotent God, he cannot easily bear 
the greatness of the thought. He is appalled:by the 
majesty of the Deity. He is paralysed by his own 
insignificance. He dare not approach his terrible 
Maker, though there is need to pray for bounty, for 
love, and for light. To his help comes the first prop 
—an intermediary—the Priest. The Priest, by sepa- 
ration from the common people, by detachment from 
carnal engrossments, by purification of body and 
sanctification of mind, may venture on behalf of sinful 
humanity to kneel in supplication before God’s great 
judgment-seat. Is this idea of priestly intercession 
wrong ? asked Bahaism. Is it an evil thing that man 
should begin the spiritual ascent by confessing his 
own littleness and God’s greatness? By no means. 
But what is a priest ? A: good and holy man. Espe- 
cially he is a man. Cannot then all men hope to 
become good and to make themselves holy? When 
man realises (as he is destined to realise) that he and 
the priest are not two different orders of being; but 
two manifestations of the same order of being, the 
mission of the priest will be accomplished, and 
humanity will become a race of priests. Therefore, 
says the Logos, through the mouth of Baha Ullah, 
as recorded in ‘‘ Hidden Words ” :— 

“ O Son of Spirit. I have ordained for thee, from 
the Tree of Splendour, the holiest fruits. ‘Why hast 
thou laid them aside and been contented with those 
that are inferior? Return, therefore, to that which 
is best for thee in the Highest Horizon. 

“O Son of Man. Let thy satisfaction be in Me, 
and not in those who are inferior to Me, and seek not 
help from any beside Me, for none save Me will ever 
satisfy thee. 

“O Son of Spirit. My right to thee is great 
and cannot be denied. My bounty to thee is over- 
flowing and cannot be witheld. My love for thee is 
existing and cannot be repulsed. My light to thee is 
apparent and cannot be obscured.” 

When man’s first spiritual need has thus been satis- 
fied, and the prop discarded, a second spiritual need 
asserts itself, the need for a Lawgiver. God, it is felt, 
has a will ; that will expresses itself in laws; those laws 
are to be heard and obeyed. But just as man in bis first 
self-abasement dare not speak to God except through 
the mouth of a priest, so man dare not at first listen 
to God except through the ears of a lawgiver. This 
is the meaning of the book of Exodus which records 
(XX. 19) that the Children of Israel said to Moses at 
the foot of Mount Sinai, ‘‘ Speak thou with us and 
we will hear; but let not God speak with us, lest we 
die.” But what, asks Bahaism, is a lawgiver? A 
man, A man who has fitted himself to receive the 
Word of God. Cannot all men so fit themselves ? 
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If not, what is the meaning of. that strangely re— 
iterated verse in the New Testament, ‘“‘ He that hath: 
ears to hear let him hear” ? And what is the meaning: 
of the Old Testament Psalm, ‘‘ Who shall ascend into- 
the hill of the Lord, or who shall stand in His holy 

place ? He who hath clean hands and a pure heart ? ” 

Can only Moses ever hope to ascend the spiritual’ 

Sinai : ? Can only Moses ever hope to have clean. 

hands and a pure heart ? Bahaism remarks that when 

God first called to the child Samuel (I. Samuel IIT. 4). 
the undiscerning boy ran to Eli and said, ‘‘ Here I am, 

fur thou didst call me.’? . Thus does man continually 

turn away his ear from his God to hislawgiver. But Eli: 
answered, ‘‘I called thee not. It shall be if He call: 
thee that thou shalt say, Speak, Lord, for Thy 
servant heareth.” Thus is the second prop discarded.. 
Therefore, says the Bahai ‘‘ Logos ” in that same book. 
called ‘‘ Hidden Words ’’:— 


‘O Son of Spirit. The best of all to Me is. 
justice. Cast it not aside if thou desirest Me, and: 
neglect it not, that thou mayest ‘be faithful to Me, 
for by it thou wilt be strengthened and see all things. 
with thine own eyes, and not with the eyes of men,. 
and.know them by thine own knowledge and not by 
the knowledge of any in the world. Meditate this—. 
how thou shouldst be. > 

“O Son of Man. The Light has shone upon: 
thee from the Horizon of the Mount, and the- 
Spirit of Holiness has breathed in the Sinai of thy 
heart. Therefore cleanse thyself from obstacles and: 
imaginations, and enter into this Mansion, that thou. 
mayest be fitted for the everlasting life and prepared 
to meet me, where no death, no trouble and no. 
calamity can befall thee.” 


Man’s third spiritual need is for a Prophet.. The: 
law of God being given, there is wanting in man the- 
spirit to honour and. obey it; and a prophet arises- 
whose divine illumination, fervour, eloquence and: 
passion stir the slumbering hearts of the people. But 
what, asks Bahaism again, is a prophet? . What 
where Isaiah, Jeremiah, Daniel and Ezekiel? What 
was the writer of the Book of Revelation ? They were 
men, And has not God made all men of the same- 
clay and breathed into them the same spirit? When 
jealous disciples complained to Moses that some‘quite- 
ordinary people in the Israelite camp were presuming 
to play the prophet, the great Hebrew leader ex- 
claimed, “ Would to God ye were all prophets.’”’ 
And so goes the third prop- Therefore says the 
Logos in “ Hidden Words” : 


“O Son of Existence. My Lamp thou art, and: 
My Light is in thee; be enlightened by It, and seek. 
not any beside Me, for I have created thee rich, and: 
bestowed My grace abundantly upon thee. 

“O Son of Existence. By the hands, of power 
I made thee and by the fingers of strength I created: 
thee and deposited in thee the Essence of My Light ;. 
therefore depend upon It and not upon anything else, 
for My action is perfect and My command has effect. 
Doubt not this and have no uncertainty therein.. 
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“ O- Son of Man. 
that thou. mayest be fitted to meet B and become 
a mirror of My beauty.” 

‘Man's fourth spiritual. need i is for a | Saviour. Man 
cannot view his own wickedness without dreading a 
catastrophic penalty, which, he believes, not himself 
but only a specially- appointed, redgemer. can avert. 
Oppressed by the vision of the wrath to come, man 
feels that he must throw himself into the arms ofa 
Saviour. Bahaism hesitates to disturb man’s belief 
in this awful subject. + The fear of the Lord,” says 
the Old Testament, ‘‘is the beginning of wien” 
The beginning, yes,.but not the end. What isa 
a Saviour? asks Bahaism. A man, born of woman. 
A man with power to save men. The true 
function of a Saviour is thus to save by example, 
to save by pointing the way of salvation; in other 
words, to demonstrate on the spiritual plane what 
all the world accepts on the physical plane—tbat 
God helps only those who help themselves. A 
Saviour is a lighthouse, not a lifeboat. Away then 
with this fourth prop. Therefore says the Bahai 
book of ‘‘ Hidden Words ”’: 

“O Son of Perception. My Fort thou art, here: 
fore enter therein that thou mayest be saved. - 

“O Son of Man. Thou art My possession, and 
My possession will never be destroyed. Why art 
thou afraid of thy destruction? Thou art My light, 
and My light will never be extinguished. Why 
dreadest thou extinction ? 
and My splendour will never be veiled. Thou art 
My, garment, and My garment will never be worn 
out. Therefore dwell in thy love to Me, that thou 
mayest find Me in the Highest Horizon.” 

Man’s fifth spiritual need is for a Sacrifice. 
Whether the underlying idea be propitiation or ex- 
piation, there must be, it is thought, a great atone- 
ment, to be consummated in the sacrifice of life. 
Bahaism approaches this subject, as it approaches 
the preceding subjects, with reverence. But who, 
asks Bahaism, is the victim of the sacrifice ? A man 
of flesh and blood. The essence of the doctrine is 
not affected (for the present purpose) by the assertion 
or the denial of the divinity of the being who is sacri- 
ficed, because in either case it is from a being walking 
this earth of ours in the outward form of a man that 
the sacrifice is demanded. Shall man, in the long 
course of his spiritual evolution, rise to the height 
of striving to embody in his own life the grand 
examples of the Priest, the Lawgiver, the 
Prophet and the Saviour, and then shrink from 
imitating the yet more sublime example of 
the Sacrifice? It is recorded that Jesus said :— 
‘‘Except a man be born again he cannot enter the 
Kingdom of Heaven.” To be born again-one must 
first die, because: birth is essentially the beginning of 
a new life. What is that which must die or be sacri- 
ficed? The old life of sin. There is, says Babaism, 
a still higher view. That which is merely human 
in man must die, in order: that that which is divine 
in man may be.born. This is the supreme sacrifice 
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Cheer thy heart with delight, :¢;which every man must perform, not vicariously, but 


in his own person, ere he can enter into the Kingdom 
of Heaven. And thus the fifth prop is dispensed witb. 
Therefore it-is-writtemin ‘‘ Hidden.Words’”’ :— 

“O Son of Man, Thou desirest gold, and We 
desire thy separation from it. Thou hast realised 
the. iches of thyself therein, but I know that thy. 
riches lie in purifying thyself from it. 

‘“ O.Son of Man. Distribute My possessions among: 
My poor, that in heaven thou mayest. receive, frome 
the boundless treasures of glory and from tbe stores- 
of eternal bliss. But by My Life, the sacrifice of .the- 
spirit is more glorious, couldst thou but see with My: 
eye, | 

“O Son of Man. For everything there is a sign 
The sign of love is patience through My ordeal and 
long-suffering for My sake. 

“O Son of Man. The sincere lover longs for 
suffering as the rebel craves for forgiveness and the- 
sinner prays for mercy. 
_ “& O Son of Existence. Keep my command because’ 
of the love for Me, and deny thyself if thou lovest 
My pleasure. 

“O Son of Spirit. If thou desirest Me, Jove not 
thyself, and if thou seekest My pleasure, regard not 
thine own, that thou mayest die in Me and I live in 
thee ?”’ 

' Man’s sixth spiritual need is for a divine incarna- 
tion. _Man seeks to know God, to see God. Man 
cannot of his own finite power set out to look for the 
infinite God. He must wait patiently and humbly 
till God in his own chosen time be pleased to mani- 
fest Himself. Such a manifestation, accommodating: 
itself to the human limits of sensory perception, 
materialises as an incaination—spirit clothed with 
flesh — Divinity visible by its humanity—-God in man. 
Here, then, for once, a man indeed becomes the 
minor of his Maker. But why only for once? asks- 
Bahaism. According to the book of Genesis alk 
mankind was created in tbe image and after the like- 
ness of God. All mankind is thus, in virtue of its 
divine similitude, something more than ‘‘ human ” : 
it has some elements of the divine. And so the 
greater incarnation appeals to all lesser incarna- 
tions. Or, as the Old Testament marvellously 
puts it—‘*Be ye holy, for I am holy.” In the 
New Testament man is adjured to put off cor- 
ruption and to put on incorruption; to put off 
mortality and to put on immortality. What is cor- 
ruption but change, and what is mortality but 
catastrophic change? How shall a man put off 
changefulness and put on changelessness unless he 
attain to a perfection from which no change can be 
betterment—unless he become divine ? An incarna- 


tion, then, is perfection descended upon and mani- 
‘fested in one man to show how all other men may 


hope -to ascend to and become manifestations of the 
like perfection. The supreme purpose, in brief, is to 
turn man’s reverence upon himself. Hereby departs 
man’s sixth prop. Therefore declares the “ Logos ’* 
in “ Hidden Words ” :— 
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“O Son of Spirit. I created thee sublime, but 

‘thou hast degraded thyself. Therefore ascend to that 
-for which thou wast created. 

“O Son of Spirit. I have created thee rich. 
Why dost thou make thyself poor? I made thee 
"mighty. Why dost thou degrade thyself? From 
ethe Essence of Knowledge I manifested thee. Why 
seekest thou another beside Me? From the clay of 
love I kneaded thee. Why searchest thou for an- 
-Oother? Turn thy sight unto thyself that thou mayest 
-find Me standing within thee, powerful, mighty and 
-Supreme. 

‘*Q' Son of the Throne. Thy hearing is My 
hearing; hear thou with it. Thy sight is My sight ; 
see thou with it, that thou mayest testify to Me in 
thy inmost soul, a supreme holiness, and that I may 
“testify to thee, in Myself a high position. 

“O Son of Existence. Thy heart is My home; 
purify it for My descent. Thy spirit is My outlook ; 
prepare it for My-Manifestation.’’ 

Man’s seventh and last spiritual need -is for a 
theaven. The flesh has its dwelling-place of pain: 
where shall the spirit abide in bliss? It will have 
been understood from the present exposition that the 
predominant theme of Bahai theology is that man 
bas to be taught to look within for that which he has 
all along been seeking without. Why should it not 
be so with man’s need for a Heaven ? asks Bahaism. 
In the scientific world it was not until educationalists 
realised that the art of education is to draw out, not 
‘to put in, that the curricula of the schools were 
rationalised. Spiritual education, properly understood , 
-is also a drawing out of that which is within. This 
_ vis the meaning of that wonderful declaration in the New 
Testament: ‘‘ The Kingdom of Heaven is within you.” 
Surrender, then the seventh and last Prop. And 
therefore it is written in ‘‘ Hidden Words ” : 

“O Son of Existence. Thy Paradise is My love, 
and thy heaven is My nearness. Therefore enter 
-thou and tarry not. This is what was ordained for 
‘thee in Our highest kingdom and supreme majesty. 

“O Son of Spirit. The first utterance is—Possess 
.a good, a pure and enlightened heart, that thou 
‘mayest possess a continual, eternal and immortal 
kingdom.” 


FUTURE OF ISLAM. 


Time will not permit me on this occasion to 
‘enter-any further into a philosophical study of 
the teachings of Bahaism. It will be suffici- 
ently apparent, I think, that there has arisen 
‘in-Islam, thanks to the freshness: and fineness 
of Persian thought, a regenerative influence of 
.almost incalculable energy. It only remains 
for me, in conclusion, to notice, very briefly, 
.the argument of those who think that Islam, in 
falling from its proud estate, has fallen like 
Lucifer, never to rise again. The argument, 
as I understand it, is based upon the following 
-assumptions : that Islam has lain dormant too 
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long; that Islamic ‘countries are stranded 
centuties behind the times; that the very 


inertness of the Muhammadan world in an 


age of strenuous progress proves its senility ; 
that, in fact, Moslem culture stands to-day 
exactly where it stood in. the days of the 
“« Arabian Nights.’’? 1 shall not attempt here 
to controvert any of those assumptions, because 


that would involve me in a comprehensive 


survey of the social, political, and economic 
conditions of 175,000,000 of the human race, 
spreading into three continents. 1 shall con- 


tent myself with pointing out that even if all 


the assumptions be granted in substance, they 


count in favour of Islamic hopes rather than 


against; because they indicate that the 
career of Islam closely conforms with the 
normal in history. Almost every great religion 
has passed through a phase of stagnation. 

Almost always the period of stagnation is one 
thousand years. For just a thousand years 
the infant religion sleeps in the arms of its 
priests. Thereafter-it-is a grown child and 
runs alone. For a thousand years the priests 
nursed Judaism. In 1491 B.C. we have Moses 
declaring—‘‘ This shall be the ‘priest’s due 
from the people, from them that offer a sacri- 
fice, whether it be ox or sheep ; and they shall 
give unto the priest the shoulder, and the two 

cheeks and the maw. The first-fruit also of 
thy corn, of thy winé, and of thine oil, and the 
first of the fleece of thy sheep, shalt thou give 
him. For the Lord thy God hath chosen him 
out of all thy tribes, to stand to minister in the 
name of the Lord, him and his sons for ever.” 
In 397 B.C.—that is, one thousand years later 
—we have the Hebrew prophet Malachi saying 
~-‘* And now, O ye priests, this commandment 
is for you . . . Yeare departed out of the way ; 
ye have caused many to stumble at the law; 
ye have corrupted the covenant of Levi, saith 
the Lord of Hosts. Therefore have I also 
made you contemptible and base before all the 
people, according as ye have not kept My ways, 
but have been partial in the law.” Fora 
thousand years the priests nursed Brahmanism. 
According to authorities, Vedic Brahmanism 
established itself in India about 1600 B.C. In 
550 B.C.—that is, one thousand years later— 
Buddha arose to overthrow Brahmanic ecclesi- 
asticism. For a thousand years the priests 
nursed Hellenic Paganism. The siege of 
Troy, which appears to be about the first 
recorded fact of Greek history, is generally 
supposed to have occurred, if it occurred at all, 
about 1200 B.C. In 146 B.c.—that is, one 
thousand years later—Greece became a 
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Roman province, and so lost the power to` 


work out her own independent destiny. Fora 
thousand years the priests nursed Roman 
Paganism. The half-mythical foundation of 
Rome is supposed to date from 753 B.C. In 
324 A.D.—that is, one thousand years later— 
Christianity was established as the State 
religion in Rome. For a thousand years the 
priests nursed Christianity. In the fourth 
century after Christ priestly authority first 
asserted itself successfully in the Christian 
Church. In the fifteenth century—that is, one 
thousand years later—John Huss started the 
Reformation. With these historical parallels 
in mind, let us now remark that for a thousand 
years the priests nursed Islam. The Saracenic 
Empire, with its powerful hierarchy, dates from 
the eighth century, A.D. The spirit which 
begat Babism and Bahaism began to 
manifest itself in Persia at the close of the 
eighteenth century, that is, one thousand years 
later. Iam far from propounding the ‘‘ one 
thousand years ” formula as a positive argu- 
ment. I am far from trying to read a new 
meaning into the Psalmist’s rhapsody, “A 
thousand years in Thy sight is but as yester- 
day.” I would only say this: the fact that 
Islam has slumbered for a thousand years 
affords no sufficient justification for the belief 
that there can now be no awakening. For my 
‘own part, [ believe that events are shaping in 
Asia which may end in re-constructing the 
whole tabric of present-day internationalism 
and may add a chapter to the world’s history 
as dramatic and as momentous as any that has 
been written. 


DISCUSSION. 


The CHAIRMAN (Professor Browne) said that, while 
entertaining a very great affection and admiration for 
the Babis, he was not prepared to admit either that 
they were to be considered as mere reformers of Islam, 
or that they had exercised any great influence in bring- 
iing about the present national movement in Persia. He 
pointed out that, in a sense, the ideals of the Bahais, 
which aimed at a universal religion and a universal 
language, were in sharp contrast to those of the 
Nationalists, which aimed at the maintenance of the 
integrity of Persia and of the Persian characteristics. 
‘He also dissented from the authors view that 
Bahaism was necessarily tolerant, and he con- 
tended that the Bab had assigned to him- 
-self a more important position than that which 
the Bahais were disposed to ascribe to him. In 
ihis own view it was unfair to say that the Mohamme- 
dans had not contributed to the national movement 
dn Persia, since Sayyid Jemal-ud-Din, the well known 
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protagonist of Pan-Islamism, who was very far from 
being a Bab, was undoubtedly one of those who had 
done most to inaugurate the: national movement. 
Quite apart from the question as to the dispute 
between Subh-i-Ezel and Baha as regards the suc- 
cession, he had never succeeded in obtaining satisfac- 
tory answers to the following questions:—(I) What 
new light does the Bahai doctrine throw upon meta- 
physical or spiritual truth ? (2) In what respect is the 
system of ethics which it advocates superior to Chris- 
tianity ? (3) Can it be maintained that, in the applica- 
tion of those ethics, the Bahais are materially more 
consistent than the Christians or the Moslems? 


M. HIPPOLYTE DREYFUS thought there was 
no contradiction, as the Chairman seemed to imply, 
between the fact that Subh-i-Ezel had been in a 
way appointed by the Bab as his successor, and the 
fact that Jater on Baha Ullah claimed to be a mani- 
festation of God, viz., the one foretold by the Bab 
himself; because the Bab only appointed his successor 
in order to have an organisation ready to wait for 
the one whom God would manifest. Baha Ullah 
was much more advanced than the Bab; his religion 
was a universal one, while the Bab was merely a 
Shiah reformer, and that accounted for the difference 
between them. The influence of the Bahais in the 
revolution could not be denied, a statement he 
was able to make because he was in Tehran 
at the time of tbe revolution, when the Moham- 
medan clergy took refuge in Qum. At that 
time they were quite decided not to return to 
Tehran unless the Shah himself came there and 
apologised and dismissed all the European function- 
aries employed by the Government. It was decidedly 
an anti-foreign movement. The Bahais thought it 
was a pity to have such a big movement degenerating 
into a sectarian and clerical movement, and they 
therefore asked for a constitution and education; and 
that, in fact, was the principle of Bahaism. 


Prof. G. HAGOPIAN said he had the honour of 
making the acquaintance of Jemal-ud-Din, about 1892, 
when he was a refugee from Persia, and was instru- 
mental in enabling him to give a lecture at the 
National Liberal Club on the condition of his country. 
He would be delighted to hear from any travellers in 
Persia whether such a regeneration had yet taken 
place in that country.that it would be possible in the 
future to find the same spirit animating the people of 
the country as was recently evidenced in London by 
the British people when King Edward, the Peace- 
maker, was carried.to his last resting-place—the spirit 
of progress and peace. 


Mr. W. A. Moorg, in reply to the last speaker’s 
question, thought the conduct of the Turkish Govern- 
ment since the establishment of the Constitution in 
Turkey was an absolutely conclusive proof that they 
desired both peace and progress, and although things 
had not gone by any means so far or so well in Persia, 
to deny that the Persian constitutional movement was a 
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progressive movement was a complete denial of fact. 
He was rather astonished at the use made by the 
author all through his paper of the words “ priest ” and 
‘* priesthood,’’ which he did not believe were correct 
words to employ in reference to Islam. He did not 
think there was anything sacerdotal at all in the whole 
of Islam. With regard to the author's ‘glorification 
of the Bahais, personally he supported the Chairman’s 
contention, because during the actual troubles in 
Persia, he happened to be in Tabriz, and the word 
that he always heard was Babi, and that was the 
stick that was used by the reactionists to beat 
the Constitutionalist party. The title of the paper 
seemed to him to be misleading, because if Islam 
was regenerated in the way the author suggested, it 
ceased to be Islam altogether, Bahaism was not 
really a religion at all, but more or less a philosophy. 
It was a product which came from the East, and was 
a kind of universal toleration. When, for instance, 
the author stated that truth was one, he was uttering 
one of the immortal platitudes of the world which 
had been said in every age. It was a great truth 
which was always striking people afresb, but it did 
not make a new religion to say that truth was one. 
The analogy between the sun and the mirror which 
had been referred to hada very distinct Athanasian 
touch about it. It reminded him of the news- 
paper which some years ago ago started a column 
on curios and antiquities, which was written by a 
man who had come absolutely fresh to the subject, 
and who was making discoveries every day that had 
been made before, but the result was that he made 
the subject much more interesting than an expert 
would have done. He could not help thinking that 
some of the philosophic tiuths that were put forward 
as representing Bahaism were in much the same 
category. They were a product of modern mentality, 
a process of thought which was going on all over the 
world. He did not agree with the author that the 
Turkish movement was in any way an outcome of 
such a religion. He thought it was much more true 
to say that the religion itself was a symptom rather 
than acause. Such a movement of thought was taking 
place not only in Islam, but in Japan, and many of 
the Young Turk leaders were distinctly free-thinkers. 
The forward movement towards universal toleration 
and brotherhood took the form of a desire for 
international agreement and universal peace, and 
was a sort of cosmopolitan movement. The 
Chairman had stated that if Persia were left 
alone he believed she would pull through. In 
one sense he was in complete agreement with the 
remark. If Persia could be isolated, and her internal 
struggle took place as between the old and new 
régime, which was practically between evil and good, 
there was not the slightest doubt which would ulti- 
mately win; in fact, if she had been left alone from 
the beginning there would have been no doubt 
which would have won already. But to suppose 
that Persia had been, or was going to be, left 
absolutely to herself, seemed to him utterly to ignore 
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the facts. Persia had to deal with her neighbours,. 
and the question was how she was to get along with 
them, and how they were to be prevented from: 
taking part in the movement. He thought Persia. 
would get tbrough if, in her external affairs, she led 
a quiet life. He was quite sure that in the future she- 
would win‘ only by the process of moderation, for 
which the modern movement in the East had such an 
extraordinary capacity. 


The CHAIRMAN entirely agreed with Mr. Moore’s. 
ciiticism of the use of the word “priest” by 
the author. It was 22 years since he was in Persia, 
and the word Bahais was then hardly ever used at all, 
the term Babis being universally used throughout the - 
country. With regard to tolerance, he was not quite: 
sure whether, if Bahaism succeeded in capturing 
Persia, it would be any more tolerant than Islamism. 
Personally, he was very much disinclined to think that 
there was any considerable number of Babis or Bahais 
among the Turks, because, so far as he knew, the- 
Young Turkish movement was identified with a 
literary movement having its origin entirely in French: 
sources, a large proportion of the Young Turks being 
Free-Thinkers. 


Mr. BERNARD TEMPLE, in reply to the question of 
whether Bahaism was the cause of the awakening 
which was at present visible in Persia and other 
Islamic countries, said that in such big discussions 
it was difficult to say what was the cause and what 
the effect. He did not claim for Bahaism more than 
that it was perhaps the most conspicuous and remark- 
able expression of the awakening which, undoubtedly, 
was taking place in the East, particularly in the- 
Islamic East. So far as he had made a comparison 
between the Mohammedan religion and Bahaism, 
he hoped he had made it clear that he was not a 
Bahai, nor an apologist for the Bahai religion or its- 
teaching; he merely wished, as a traveller, to give 
some of his observations upon the course of the 
movement in Persia and its meaning. Although 
he had in many ways a great admiration for 
Bahaism, he was not prepared to rebut every 
critical remark that could be addressed against it. 
Recent travellers in Persia were agreed that the- 
most progressive elements in that country were 
associated directly or indirectly with the Bahai: 
movement. He quite admitted it was inappropriate 
to use the term “priest” im connection with Islam, 
but the difficulty he experienced in that connection 
was that he made a comparison between religions. 
which had priests and the Islamic religion, which 
maintained religious functionaries for whose office: 
and status there was no equivalent in the English 
language. "When he used the term ‘‘ priests’’ in re- 
lation to Islam he meant that there existed in Persia 
and other parts of the Mohammedan world men who 
claimed to have a monopoly of knowledge regarding 
the religion of Mahomet, and the common people- 
were bound to have recourse to those learned people: 
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‘for that knowledge, which was not obtainable other- 
wise. The Quran was in Arabic, a language 
which even to the Arabs was, in its Quranic 
form, practically unknown; and the Quran and 
the literature encompassing it could only be com- 
municated to the ignorant people by a learned class, 
which was careful to preserve its monopoly of learn- 
ing; and in that sense he spoke of the mullahs as 
priests, not wishing to institute any closer com- 
parison between the mullahs of the East and 
the priests of the West. He was glad it had 
‘been pointed out that the movement in Turkey 
owed, practically, nothing to Bahaism; "What he 
had wished to convey in that connection was 
not that Bahaism had inspired the revolution 
in Turkey, though he was prepared to show it 
had gone a considerable way towards inspiring the 
movement in Persia: he wished to show that there 
was, not in Persia alone, but more or less throughout 
the Islamic world, a real spirit of progress which, so 
far as historical comparisons went, could only be 
likened to the spirit of the Reformation that existed 
in Europe. That spirit had various manifestations, 
one of the most marvellous of which was the 
Bahai movement. Another remarkable manifes- 
tation, if considered separately, was the political 
‘revolution in Persia and in Turkey, which had had 
the extraordinary effect of sweeping away the old- 
fashioned absolutism, the relict of centuries, and 
‘substituting in its place that for which people had 
‘een striving in the West for countless years, viz., 
-constitutional government with Parliamentary insti- 
tutions. How much of the inspiration that had given 
rise to those great political movements wasdue to some 
particular source or man was a moot question. His 
great object on the present occasion was to show from 
‘the point of view of a recent traveller how very effec- 
dive those various eruptive forces were, and how inti- 
mately one must be connected with the other. The 
wemark which had been made that Persia could best 
make progress under the new régime by getting along 
well with her neighbours, raised an enormous question. 
While that advice sounded ideal, he was sorry to have 
to say that his feeling was, after twelve months’ resi- 
-dence in Persia, that it was almost as difficult for 
-a country like Persia to get on well, at any rate with 
one of its neighbours, under present circumstances, 
as for a lamb to get on with a wolf. 


On the motion of the CHAIRMAN, a vote of 
thanks was accorded to Mr. Temple for his paper, 
-and the meeting terminated. 


SIR ELDON GORST’S REPORT ON 
EGYPT AND THE SOUDAN IN 1909. 
I. 


It is a great advantage to be presented with a 
-complete annual report of the progress achieved in 
Egypt and the Soudan so soon after the period to 
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which it relates. Sir Eldon Gorst’s interesting narra- 
tion is framed very much after the model of the Indian 
Administration Reports, with this important differ- 
ence, that the latter are seldom available until long 
after the expiry of the year under review. Hence the 
Indian reports, through their belated appearance, lose 
much of their significance and interest. 

The present report is dated 26th March last, 


and its very first comments deal with the 
assassination of the late Prime Minister, about 
a month previously, so it may be con- 


sidered quite up-to-date, and in this and other 
respects it may serve as an example which many other 
British official reports in various parts of the world 
would do well to emulate. On the subject of the 
murder Mr. Roosevelt has recently spoken strongly 
and fearlessly : Sir Eldon Gorst’s remarks are couched 
in much the same vein. He says of the assassin that 
he was ‘tone of those miserable creatures of feeble 
intellect and disordered ideas, who are unconscious 
dupes of the greater criminals, who preach violent 
methods which they themselves are afraid to carry 
into effect.” Of the victim, Boutros Ghali Pasha, 
who first entered the Ministry in 1893 as Minister of 
Finance, Sir Eldon remarks that ‘‘his death is an 
irreparable loss to Egypt, and that it will be long 
before the Khedive and his country find a more 
devoted, single-minded, and capable servant.” 

During 1909 the Press Law, which had been 
revised in the early part of the year, was applied with 
great, perhaps too great, moderation. Two papers 
were warned and one was suppressed, the latter 
having been already suspended under the ordinary 
law by the native tribunals, and its editor sentenced 
to twelve months’ imprisonment. Another editor 
was sentenced to three months’ imprisonment for 
passing scurrilous libels on the late Boutros Pasha 
and another high native official. These warnings, 
however, have not been enough to prevent the 
extreme Nationalist journals from attacking the 
authorities with virulence and contempt, and unless 
this attitude is definitely abandoned it will become 
necessary, so Sir Eldon significantly remarks, to 
apply the Press Law with greater severity than here- 
tofore. 

The cotton crop, in spite of a good Nile and favour- 
able weather, has been much below the average of 
recent years. High prices have to some extent com- 
pensated for the falling off of the yield, but, never- 
theless, the result comes as a great disappointment 
to those who had hoped for some improvement of 
the financial position since the crisis of 1907. The 
Agricultural Bank returns prove again that the 
smaller cultivators have been hit by the financial 
depression. A further proof that the crisis has not 
yet passed away is supplied by the falling off of the 
imports in the trade returns, though this was partly 
due to a fall in prices of many chief articles of con- 
sumption; and lastly, it is noticeable that the revenue 
has suffered, especially under those heads which de- 
pend directly on the available resources of the public, 
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viz., import duties and railway receipts. All these 
factors show that patience is necessary before the 
country can be said to have regained its former 
prosperity. 

In the domain of economic exploitation, interest 
has been excited by the discovery of petroleum at a 
spot on the margin of the Red Sea, about 160 miles 
south of Suez. At a depth of 1,290 feet a flow of 
oil under high pressure was obtained, and the well 
was successfully capped. A second flow of oil was 
met with close by in September, 1909, and that well 
has been also capped. The analyses of the oil have 
given good results, and other companies are now 
actively prospecting in the neighbourhood. 

The long and laborious negotiations which took 
place last year between the Egyptian Government 
and the Suez Canal for the extension of the conces- 
sion to the latter resulted in an arrangement for a 
prolongation of the concession for 40 years from 1968, 
and for the profits during the further period to be 
equally divided between the Government and the 
company. The question was not one on which the 
Government were compelled to consult the General 
Assembly, according to the terms of the organic law, 
but, on the advice of Sir E. Gorst, the Assembly 
were convoked to consider it, with, however, negative 
and unfavourable results as far as the approval of that 
body was concerned. 

As regards legislation where foreigners are con- 
cerned no progress can be recorded, though several 
important proposals towards this end are under the 
consideration of the Powers. It is quite a labour of 
Hercules, so Sir Eldon remarks, to get the assent of 
hfteen Powers to any alteration in the Mixed Codes, 
and until some change can be effected, foreigners 
resident or having interests in Egypt must continue 
to bear with resignation the imperfections and de- 
ficiencies of the Jaw. - l , 

Good work has been done by the Legislative 
Council during the past year but further progress has 
to be made before it proves as useful as it should. 
The members occasionally fail to take a broad view 
of matters under discussion and to discriminate be- 
tween what is important and what are matters of 
detail. Another shortcoming is the constant opposi- 
tion to grants for the Soudan. The Council seems 
unable to appreciate what a small price Egypt is 
paying for the entire control of the waters of the 
Upper Nile, which are vital to its prosperity, or to 
understand that the only way of ultimately relieving 
the budget of the annual grant in aid for the Soudan 
is by supplying funds for the material development 
which will enable that country to become self-sup- 
porting. Another regrettable point is that the 
weaker members are often led astray by the more 
turbulent spirits, the chief pre-occupation of all being 
to avoid being abused in the native Press for want of 
patriotism, which is the invariable result of any 
support, however mild or platonic, being given to 
Government proposals. . 

(Zo be continued.) 
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THE UNITED PROVINCES EXHIBITION,. 
ALLAHABAD. 


During the half-century which has elapsed since- 
the last Provincial Exhibition took place at Alla- 
habad, the commercial and industrial importance ot 
Agra and Oudh has been steadily increasing, and it 
has now been decided to hold another exhibition next: 
winter, from December Ist, 1910, to February 28th, 
I91I. These dates bave been fixed so as to include- 
the great bathing festival or Magh Mela, which draws. 
large crowds of people from all parts of India. 

The site of the exhibition is an open plain on the 
banks of the Jumna, between Allahabad Fort and! 
the city. To the north of the enclosure will be laid’ 
out camps for European and Indian visitors, The- 
management is under the control of an executive 
committee, which numbers among its members the 
principal leaders of the European, Hindu, and! 
Mohammedan communities, représentatives of the 
Upper India Chamber of Commerce, Government 
officials, and others intimately associated with the 
industrial progress of the provinces. 

The main object of the Exhibition is to encourage 
the arts and industries of the United Provinces by 
displaying their products and methods of production, 
and by introducing from other countries such com-- 
modities and appliances as are required to supplement 
indigenous arts and industries. A special feature 
will be made of running machinery. The Exhibition 
will be divided into eleven courts, dealing with agricul- 
ture ; forestry; textiles ; engineering ; fine and applied 
art ; wood, stone and metal work ; general industries + 
native States; Japanese fine art; education and 
women’s work. A fine polo ground has also been 
provided- within the Exhibition” enclosure where two 
important tournaments will take place, and it is- 
interesting to learn that this ground will also be the 
scene of the first aviation meeting to be held in the 
East. Further particulars may be obtained by in- 
tending exhibitors from the Secretary of the Exhi- 
bition, Alahabad, India, or by intending visitors- 
from Messrs. Thomas Cook and Sons, Ludgate-- 
circus, London, E.C. 


THE STUDY OF FOREIGN LANGUAGES. 
IN GERMAN SCHOOLS. 


Throughout Germany, the systematic training ot 
the youth in foreign languages has made rapid pro~ 
gress during recent years. The effort has been 
especially marked in the great industrial and commer- 
cial centres. In Chemnitz, for example, it is re- 
garded as absolutely necessary that a young man 
entering the counting-house of a factory, a bank, or 
a large commercial house, should be familiar with one- 
or, better, two foreign languages. Ample provision 
is made for such instruction in the higher schools. 
Excellent facilities are afforded in the business- 
colleges. Courses are organised under the auspices- 
ot mercantile associations, which enable clerks to- 
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master another language, at a modicum of expense, 
while there are in every city several schools and in- 
stitutes devoted: exclusively to linguistic training, and, 
of course, numerous: private instructors. In Chem- 
nitz, and the adjoining territory, according to the 
United States Consul there, the relations of the 
manufacturing interests, with foreign lands, are so 
extensive, and so predominant that, despite the 
diversified facilities for language instruction, as 
enumerated above, it was decided in 1907 to 
introduce also into the public schools, optional 
classes in French and English. The purpose was 
to give those who so desired, an opportunity 
to gain familiarity with those languages at an early 
age, and to lay good foundations for more advanced 
woik upon entering the higher schools. The results 
of the past two years show that this new feature in 
the public instruction of Chemnitz met a genuine 
demand. In the year of introduction 715 children 
entered the classes, in the second year the number 
grew to 1,084, and in 1909-it was 1,439. Of this 
latter number 913 were studying English and 526 
French. Noticeable is the fact also that of the pupils 
thus engaged in optional language study, 58 per 
cent. are boys and 42 per cent. girls. These pro- 
portions hold good in both languages. Russian, 
Italian, and Spanish are required to some extent in 
Chemnitz counting-houses. Thus far, however, the 
educational authorities make no provision for instruc- 
tion in any modern languages except French and 
English. Instruction in the other European langu- 
ages is secured in private language schools, or ob- 
tained from independent teachers. To a considerable 
extent this linguistic instruction is imparted by native- 
born French and English teachers, although much of 
the class work is conducted by German masters, who 
have excellent grammatical and literary command of 
the various tongues. The policy pursued in Chemnitz 
finds its counterpart throughout the Empire, and it 
constitutes a powerful factor in the rapid forwaid 
movement of Germany as a power in international 
commerce. 


HOME INDUSTRIES. 


Coal - Dust Explosions. — The terrible mining 
disaster in Cumberland has revived discussion on 
the subject of coal-dust explosions in mines. The 
dust must be raised into a cloud before it will ex- 
plode. In bulk it is not dangerous. A blown-out 
shot will do this, and, under certain conditions, the 
exhaust from air-drills, or other mechanical disturb- 
ance, would be sufficient to bring danger. In any 
case the advance wave preceding the flame of an ex- 
plosion will stir the dust up, Once stirred up it can 
be directly ignited by an ordinary naked light as well 
as by the flame from an explosive. It is possible, 
t00, for the dust to be fired by the momentary rise in 
temperature caused by the passing of an intense 
sound-wave, such as that from a shot. No stone- 
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dust zone would form a barrier against this, but iso- 
lating with stone-dust is recommended. Watering 
seems to be the simplest method, but it is liable in 
some grounds to increase the risks of falls of roofs, 
and these, as the Manchester Guardian recently de- 
monstrated, kill eight times as many as coal-dust and 
gas explosions together. The efficacy of stone-dust 
isolation seems established, provided the conditions 
are right, for it has to be remembered that the ex- 
plosive flame from a coal-dust zone can be projected 
several hundred feet into a stone-dust zone. At 
best isolation only restricts the magnitude of the 
explosion. 


Manganese Steel.—It is announced that Messrs. 
Edgar Allen and Co., of Sheffield, are building an 
extensive steel plant at Chicago that they may be 
better able to meet the American demand for their 
manganese steel. Notwithstanding the high tariff, 
and great natural resources of America, there are 
some classes of steel which are largely imported by 
the United States from the United Kingdom. These- 
are mostly special steels, such as manganese steel | 
tool steels, and cutlery, and most of them come from 
Sheffield. Previous attempts ofthe British exporting 
fiims to run their own works in America have not, as- 
a rule, been satisfactory. 


The Colonial Wool Sales.—Messrs. Helmuth: 
Schwartze and Co. report that 7,000 more bales of 
wool were available at the recent auctions than had 
been expected. No doubt importers were tempted to 
seize the opportunity for realising their Colonial pur- 
chases, including a certain quantity originally intended 
for Boston. The purchases for- the home trade were 
very heavy, and for America very small. The home- 
trade took 94,000 bales, the Continent 54,cc0, and 
the United States only 4,000. At the first two series- 
of auctions this yedr.the United States took only. 
18,000 bales, against 31,000 at the corresponding. 
series of 1909, and at the third series of 1909 they 
took 23,occ bales. Up to date the Ameritans has e- 
bought in London 36,000 bales less than last year.. 
Only 9,000 bales were brought forward from March 
into the recent auctions, but 25,000 are held over for- 
the July series. 


Synthetic Rubber.—Reference was made in these- 
Notes recently to the statement of the chairman of. 
the Bayer Company, at Elberfeld, to the effect that. 
the company had succeeded in producing synthetic: 
rubber, and that it would be. produced under the 
company’s process commercially before long. Various 
patents are being taken out for the manufacture of 
synthetic rubber, and oné has just been granted to a. 
Belgian chemist, from which much is expected. The 
chief feature of the invention is uncerstood to be the- 
fermentation of peat or turf under such conditions. 
that it is converted, in part, into a gelatinous 
hydro-carbon mass. The peat, which should 
not contain more than 15 per cent. of mois-- 
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twe, is placed on the floor of a fermenting 
chamber, and is first sprayed with about its 
own weight of water. Next, six fluid ounces of 
the ferment, which is present in imperfectly formed 
rubber, and about five gallons of warm water in which 
a pound of sugar has been dissolved, are added for 
each ton of peat. The fermenting chamber is then 
closed, and kept at a comparatively high temperature 
for about three weeks. The sides of the chamber 
being made of zinc, a deoxidising effect is produced 
on the mass. At the end of the period the peat is 
found to be covered with a layer of mouldy material 
and below this is a hydrocarbon mass. This is 
-collected and transferred to a cylinder containing 
water to which certain mineral salts bave been added, 
and in which is suspended the red nitrogenous sub- 
stance extracted from Congo red rubber. This cylinder 
is heated by passing steam through a steam jacket 
‘surrounding it, and is afterwards allowed to cool. 
A substance is fourd floating upon the surface of the 
liquid, which is the artificial rubber. To purify the 
product it is run off through a pipe into a second 
tank containing water, and a small quantity of alcohol 
or methylated spirit. The purified rubber can then 
‘be transferred into earthenware pots, and covered 
with a thin layer of petrol, or the like, which softens 
the rubber, rendering it sufficiently plastic to be easily 
moulded into any required shape. It seems an 
ingenious process, but whether it can be worked 
-commercially is quite another matter, and one upon 
which, at present, no opinion can be formed by out- 
siders. 


The Coal Trade.— Assuming that labour disputes 
-do not interfere with normal conditions, it is difficult 
to see how coal prices can be maintained, for the 
product of coal seems to be largely in excess of the 
requirements. Even in Germany there was a falling 
(ff in the consumption last year, while the potential 
‘output was beyond precedent. This explains the 
enormous increase in the shipments of German coal 
from Rotterdam. Westphalian coal has large 
Mediterranean orcers to execute, yet there are some 
ten million tons of coal in stock at the collieries, and 
the Syndicate storage yards on the Rhine, to say 
nothing of the quantity in Holland. And not only 
is German coal capturing much of the Mediterranean 
trade, itis making headway in France, to the detii- 
ment of British trade. The returns of coal exports 
from the United Kingdom for April show an apparent 
increase, but it must be remembered that Easter fell 
‘in that month last year. There was a decrease of 
over half a million tons in the first four months of 
the year, during which many shipments were made 
to complete engagements entered into for 1909. It 
‘is true that Scotland shows an increase in shipments 
-f 700,coo tons up to date this year, but all this is 
not for foreign account. Yorkshire is doing better 
at the expense of the Tyne, and South Wales, 
notwithstanding .its high prices, is anything but 
Satisfied with the outlook. Our exporters have 
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to face foreign competilion—combines in Germany, 
France, and Belgium—quite beyond anything of the 
kind with which they have had to reckon in the past. 
The days of monopoly are gone, and year by year 
they will find it more and more difficult to hold their 
own. 


Cotton Crop Prospects.—Reports as to the Ameri- 
can cotton crop prospects continue very contradictory, 
but, as was anticipated in these Notes, it is clear that 
the reports as to irreparable damage done by the 
frosts were greatly exaggerated. The calendar belied 
the panicemongers. High prices induced the planters 
to compete for early production, and the frost caught 
a good deal of the plant.: The best time to plant 
cotton in an ordinary season is the beginning of May, 
but the first of June is not too late in the sections 
where most injury was done by the frost. Writing 
from New Orleans on May 1, Messrs. Boyce and Co. 
say that ‘“‘it required but two days to plant the 
entire crop, without running a cultivator over the 
land; with running a cultivator over the land it would 
require four days to replant the entire crop of Ameri- 
can cotton. By soaking the seeds overnight in water, 
and rolling them in dirt, early germination is pro- 
moted, even in dry land, and less seed is required for 
planting. This was largely done. There was no 
real scarcity of seed excepting of a few fancy varieties 
that produce cotton of a quality wholly consumed by 
domestic mills, and even this is doubtful, and was 
certainly exaggerated. The oil mills will have some 
seed to grind up after the present crop starts bloom- 
ing. There was no considerable abandonment of 
acreage; in fact, we doubt that 5,000 acres were 
abandoned in the entire belt, and this small abandon- 
ment was in sections invested by the boll weevil.’’ 
If this is a correct statement of the position the 
American cotton crop of 1910-11 may still be a large 
one. 


Lancashire Exhibits at Brussels. — A corre- 
spondent of the A/anchester Guardian speaks very 
favourably of the Lancashire exhibits at the Brussels 
Exhibition. The collective exhibit of the Fine Cotton 
Spinneis and Doublers’ Association is very effective, 
but it is in the machinery hall that Lancashire has 
the strongest display. . The cotton machinery and the 
machine-tool exhibits, which are the largest yet made 
by England, occupy together about a third of the 
British space in the building, and the latter includes 
very interesting Lancashire machinery. Both Germany 
and France have made great preparations for the 
exhibition, and the British display has surprised 
them. 


Resinite.—The American Consul at Chemnitz has 
informed the United States Bureau of Manufactures 
ofa new substance invented in Germany for replacing 
celluloid, ivory, &c., and it is said that various indus- 
tries in Germany have found a number of applica- 
tions for the new product, to be known as resinite. 
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It is produced in a variety of modifications by the 
‘union of formaldehyde and carbolic acid, in connec- 
‘tion with certain metallic salts. In one form it has 
-the appearance of ordinary resin, but in another form 
-it can be poured as liquid into moulds. After 
-cgagulation it is transparent, with a ruby tint, infu- 
-sible, and unaffected by ordinary chemical reagents. 
It is well adapted for making ornaments, such as hat- 
pin heads, imitation jewellery, &c., and for most 
purposes where enamel, or enamel varnish is em- 
‘ployed. As compared with celluloid, it has the 
great advantage of being non-combustible. 


CORRESPONDENCE. 


A THEORY OF COMETS. 


The nucleus of a comet is a globe o: gas of extreme 
tenuity, probably not more than one hundred 
thousandth of the density of our atmosphere at the 
-earth’s surface. Still, however small the density of 
the nucleus, it must be more dense than the sur- 
‘rounding space. Therefore, it must form a lens, z.e., 
a burning glass which will cause the sun’s rays 
which pass through it to set on fire the cosmic 
‘matter, which is of course chiefly found in its own 
- path, which is curved. 

In thinking of a comet as a lens we should com- 
pare it with a globe of natural crystal of very varying 
density, which contains also a considerable amount of 
‘non-transparent mineral matter. 

The gases of which the nucleus of a comet is com- 
posed will often be of very varying density, and in 
consequence it will produce the numerous distinct 
tails with which some comets seem to be furnished. 

So large a lens as the nucleus of a comet will also 
produce extraordinary phenomena of reflection, as 
well as refraction, such as we see comets do, in fact, 
present to our vision. 

The nucleus of a comet being transparent is of 
necessity quite invisible when passing between the 
earth and the sun. This is the reason why in so 
many instances a comet has been erroneously sup- 
posed, even by skilled observers, to have passed 
‘behind instead of in front of the sun. 

This simple theory seems to explain satisfactorily 
-all the observations, whether spectroscopic or other- 
wise, that have hitherto been recorded respecting 
` comets. EDWIN DuRNING-LAWRENCE. 


NOTES ON BOOKS. 


BRAZIL IN 1910. By J. C. Oakenfull. Published 
by the Author at 21, Clifford Terrace, St. Bor- 
deaux, Devonport. 

In this, the second revised edition of his excellent 
dittle handbook of Brazil, the author has brought the 
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work up to date, furnishing many useful statistical 
details ofa country which offers tempting openings to 
European energy and capital. The book is well illus- 
trated with photographs and maps. The frontispiece 
is a striking picture of the ‘‘ Minas Getaes,” the 
world’s largest and most heavily-armed battleship, 
while three of the maps will be familiar to readers of 
the Yournal, where they appeared to illustrate Mr. 
Hugh Pearson's paper on the diamond fields of 
Brazil. Mr. Oakenfull writes with much enthusiasm 
of the resources of this vast country. In an appendix 
he gives some valuable information as to salaries and 
cost of living in Rio Janeiro, &c. 


METALLOGRAPHY. By Cecil H. Desch, D.Sc., 
Bh.D. London: Longmans, Green and Co. 


According to the author, the use of the word 
‘‘metallography’’ in its old sense of a general de- 
scription of metals, is now obsolete. Nevertheless 
the term metallography in the old sense has a use 
extending over a century and a half to its credit, and 
what Dr. Desch terms the ‘‘ reintroduction’’ of the 
word to designate the microscopic structure of metals 
and alloys, ranks only from 1892; but he tells us 
that since that time the term has received an ex- 
tension of ‘meaning, so that in this work the ex- 
pression, metallography, is used as having relation 
to the internal structute of metals, or mixtures 
of metals, and also to their physical properties 
generally. 

Considering that the book consists of over. 400 
pages, and the wording is almost epigrammatic in 
conciseness, it is by no means surprising to find a 
rich fund of various and detailed information. For 
example, on page 390 there are interesting notes on 
the methods employed by the Chinese and Japanese 
for the production of black or purple patina on the 
surface of metal objects, and on the same page there 
is a short reference to the speculum metal that was 
formerly so much used in the constiuction of reflect- 
ing telescopes; we are also told that it is ‘now 
commonly replaced for that purpose by glass, coated. 
electrolytically with silver or palladium.” This may 
be so, but the well-known method of silvering glass, 
which is due to Liebig, cannot reasonably be called 
electrolytic. On page 110 the production of alloys 
by cementation and analogous processes is touched 
upon, and we are told that iron and copper may be 
coated with zinc by being heated in zinc dust of 200 
deg., a true alloy being formed; but we are not told 
whether the temperature referred to is Fahrenheit or 
Centigrade. . 

The chief and more real value of Dr. Desch’s book 
rests in the remarkably full account of the various 
uses of the microscope, and of the photographic 
camera in combination with the microscope, as means 
of revealing the inner nature of alloys, or of metals 
associated with a non-metal as carbon. It must not, 
however, be supposed that this chief feature of the 
book is confined to details of microscopic or photo- 
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graphic work, the operations of this nature being the 
natural culminations of many lines of work and 
research. Thus the second chapter, which treats of 
“ The Diagram of Thermal Equilibrium,” and. the 
three next following chapters, which treat of special 
cases of the diagram, are mainly an introduction to 
the understanding and interpretation of photomicro- 
graphs. 

A section calculated to be of service to many of 
those whose aims and occupations are outside the 
immediate range of ‘‘ metallography’”’ as defined by 
the author, is the chapter on practical pyrometry. 
Another section of considerable general interest is 
Chapter XVI., which treats of the plastic deforma- 
tion of metals and alloys, the sub- section on 
“ fatigue” being especially valuable, as fatigue and 
the development of slip-bands are so frequently the 
first steps towards break-down. 


Nearly thirty photomicrographs of metal structure 
add value to Dr. Desch’s book. 


GENERAL NOTES. 


THE Hop YIELD.—In the discussion in the House 
of Commons last year upon a proposal to tax foreign 
hops imported into this country, the Chancellor of the 
Exchequer said that if in recent years prices had been 
bad, the hop grower had found compensation in the 
increased yield per acre. And in the Report from the 
Select Committee on the Hop Industry, drawn up in 
1908, this alleged increase in yield is dwelt upon. 

Probably there has been an increase, due partly to 
the fact that the Jand from which the hops have been 
‘s prubbed,”’ bas been, generally speaking, the less 
productive land, and again, and much more, to new 
and intensive methods of cultivation by means of 
trellis, strings, manuring, &c. Precautions, too, are 
now more general against blight, mould, &c., by 
-means of washing and spraying the vines. But an 
examination of the figures, just issued by the Board 
of Agriculture, does not confirm the Chancellor of the 
Exchequer’s theory that shrinkage in the acreage 
under hops has been, for the most part, neutralised by 
increased yields. Averages are exceptionally mis- 
leading in the case of the hop crop, for no agricul- 
tural crop fluctuates so widely in yield, from year to 
year. In 1878, when the largest number of acres 
was under hops, viz., 71,789, the home produce was 
estimated to have exceeded 700,0c0 cwts. ; in 1905, 
when the acreage had been reduced to 48,962, the 
home produce fell little short of 700,000 cwts. In 
that year, the yield was 14°21 cwts. per acre; but in 
1906, it fell to 5°26, the lowest yield since 1890. 
Last season, the yield was 6°59 cwts. per acre, 
whereas in 1904 it was 10°70, and only on five 
previous occasions, during the last twenty - five 
_ years, has the yield per acre been smaller than in 
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weather remains, as it has always been, the chief 
1909. The determining factor in the production 
of hops. 


MEETINGS FOR THE ENSUING WEEK.. 


Monpay, May 30...Royal Institution, Albemarle-street, W..,. 
3 pm. Professor A. E. H. Love, ‘ Earth 
Tides.’”? (Lecture II.). 
Asiatic, 22, Albemarle street, W., 4 p.m. Mers.. 
Herringham, ‘Fifth and Sixth Century Ajanta: 
Wall Paintings.” 


TuEspAY, May 3r...Royal Institution, Albemarle-street, W., 
3pm. Mr. C. J. Holmes, “ Heredity in Tudor: 
and Stuart Portraits.” (Lecture I.). 

Faraday Society, in the Rooms of the Chemical 
Society, Burlington-house, Piccadilly, W., 8 p.m.. 
1. Mr. J. W. Hinchley, “Some Practical Experi- 
ence of the Sherardising Process.” 2. Dr. Ceci 
H. Desch, ‘‘ Note on the Composition of Eutectic 
Mixtures.” 3. Mr. E. B. R. Prideaux, “ Relations. 
between Critical Temperature, Boiling- Point, and’ 
Expansion Coefficient of Phosphorus Penta- 
chloride.” 4. Messrs. Frank E. Weston and 
H. Russell Elis, “Thermic Reactions in 
Vacuo.” Parts I., IL., and III. 5. Demon- 
stration by Messrs. C. V. Biggs and W.. 
Pollard Digby, of:—Apparatus for the Rapid’ 
Determination of the Resistance of Liquids, and’ 
Apparatus for the Determination of Specific - 
Resistance of Oil. 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Mr. Chapman Jones, “ Intensification by Mercuric: 
Chloride and Ferrous-Oxalate, and on the Pro- 
posed Substitute for Ferrous-Oxalate.” 


WEDNESDAY, JUNE 1...ROYAL SOCIETY OF ARTS, 

John-street, Adelphi, W.C., 8 p.m. Mr. Sydney- 
Perks, ‘‘The Restoration and Discoveries at the 
Guildhall, London.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. W. Rosenhain, “The Constitution and: 
Internal Structure of Alloys.” (Lecture II.) 

Royal Archzological Institution, 20, Hanover- 
square, W., 44 p.m. Mr. P. J. Johnston, ‘ Ex- 
cavations at Tortington Priory, Sussex.” 


THURSDAY, JUNE 2...Royal Institution, Albemarle-street, . 
W., 3 pm. Major Ronald Ross, “ Malaria.” 
(Lecture I.) 

Linnean, Burlington-house, W., 8 p.m. 1. Dr.. 
A. B. Rendle and others, ‘‘ The Flora of Gaza-.- 
land.” 2. Mr. H. W. Monckton, * Witch-knots 
in Conifers.” 3. Mr. J. F. Waby, “ Photographs. 
of Lodoicea Seychetlarum, in British Guiana.’’ 


FRIDAY, June 3...Royal Institution, Albemarle-street, W., . 
3p.m, Dr. D. H. Scott, ‘‘ The World of Plants 
before the Appearance of Flowers.’ (Lecture III.). 
9 p.m., Sir Rennell Rodd, ‘‘ Renaissance Monu- 
ments in the Roman Churches, andtheir Authors.” ` 
Society for the Promotion of Roman Studies, 
Lecture Theatre, Burlington-gardens, W., 43 p.m. 
Inaugural Meeting. 


African Society, Trocadero Restaurant, Shaftes- . 
bury-avenue, 7$ p.m. Sir Alfred Sharp, “Recent . 
Progress in Nyasaland.” 

SATURDAY, JUNE 4...Royal Institution, Albemarle-street, . 
W., 3 pm. (Tyndall Lectures.) Prof. J. A. 
Fleming, ‘Electrical Heating and Pyrometry.- 
(Lecture I.). 
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All communications for the Society should be addressed to the Secretary, John-street, Adelphi, W.C. 


NOTICES. 


CONVERSAZIONE. 


In consequence of the lamented death of 
His Majesty King Edward VII., the Council, 
at their meeting on Monday, the oth ult., 
decided to abandon the holding of the 
‘Society’s Annual Conversazione (announced 
fur the 22nd inst. at the National History 
Museum). The Council feel sure that their 
decision will be in consonance with the wishes 
-of the members. 


‘PROCEEDINGS OF THE SOCIETY. 


‘TWENTY-FIRST ORDINARY MEETING. 


Wednesday, June ist, 1910; PHILIP 
NORMAN, LL.D., F.S.A., in the chair. 


The following candidates were proposed for 
-election as members of the Society :— 


-Debrunner, W. E., 47, Bentinck-street, Calcutta, 

India. 

‘Forrester, Robert, P.O. Box 1254, Salt Lake City, 

-= Utah, United States of America. 

Harding, Miss Selina C., A.R.C.A., The Normal 
_ College, Pretoria, Transvaal, South Africa. 
‘Olsson-Seffer, Professor Pebr, Ph.D., See 

133 bis, Mexico City, Mexico. 

‘Ray, Francis Christie, 10, Highcroft-road, Hoe: 
rise, N. 

Reynolds, Arthur Owen Playfcrd, M.B., Ch.B. 
(Edin.), Kasausbi, North-West Rhodesia, South 
Africa, and Bryncam, Cheltenham. 

‘Sicotte, His Honour Judge Louis Wilfrid, Court 
House, Montreal, Canada. 


The following candidates were balloted for 
and duly elected members of the Society :— 
` Bungard, Arthur William, M.R.San.Inst., 88 
Winston-road, Green-lanes, N. 


Grifiths, W. T., Charanpur P. O., near Asansol, 
E.I.R., India. 

Roderick, Ernest Cedric, 60, Park-road, Bedford. 

Rubbee, Khan Bahadur Khondkar Fuzl, Dewan to 
H.H. the Nawab Bahadur of .Murshidabad, Mure 
shidabad, Bengal, India. 


And as Honorary Corresponding Member:— 


Knox, Hon. Philander C., Secretary of State of the 
United States, Washington, D.C., U.S.A. 


The CHAIRMAN, in introducing the reader of the. 
paper, said the Guildhall was known as a busy centre 
of civic life, where the Lord Mayor and the leading 
citizens of London carried out most important work, 
and exercised unbounded hospitality. As a structure, 
it appeared to most people rather modern, and 
of no very great interest, partly because they 
were imbued with the idea that that part of 
the City in which it stood was burnt down in 
1666. Most people.did not realise that not only did 
a considerable portion of the Guildhall remain 
standing, but that various other buildings of con- 
siderable importance were only damaged, and not 
destroyed by the Great Fire. For instance, the hall 
of the Merchant Taylors’ Company, in Threadneedle- 
street, as regards its walls was a medieval building, 
although it had been very much modernised; its 
kitchen appeared to be early Tudor in style, and there 
was a crypt of the fourteenth century. Several City 
churches possessed medizval remains, for instance, 
various parts of the towers and the walling, and there 
was a Norman crypt at St. Mary le Bow. Within his 
own lifetime there existed two most interesting crypts 
in private houses, the first at Gerard’s-hall, and the 
second in the house of Sir John de Pulteney. The 
former was destroyed many years ago, but the latter 
was only swept away in the early nineties. The 
Guildhall had existed on its present site from what 
might be called time immemorial. The present 
surveyor, Mr. Sydney Perks, since his appointment 
had shown very great energy and research; he had 
studied the history of the building and, with his 
architectural knowledge, had discovered very im- 
portant remains which had practically been for- 
gotten. 


The paper read was— 
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THE RESTORATION AND RECENT 
DISCOVERIES AT THE GUILDHALL, 
LONDON. * 


By SYDNEY PERKS, F.R.I.B.A., F.S.A. 


It would be no idle boast to claim that the 
Guildhall is a unique building, for although it 
was formerly the scene of more historical 
events of the greatest importance than it is 
to-day, it is still the centre of great civic 
movements, and its usefulness has increased 
in many ways. It has a wonderful record, 
meetings of citizens to decide even the fate of 
kings, trials of state, treason, and murder, the 
reception of sovereigns and statesmen of note 
from all parts of the world, forming a grand 
roll of fame. It might be said that West- 
minster Hall- has a history to rival it, but 
Westminster has lost even its courts of law, a 
footfall echoes in it, and it lives almost only as 
a monument of the past, whereas the work 
and importance of the Guildhall increase from 
day to day, it throbs with life and is the hub 
ofa city far mightier than it ever was. The 
old order gives place to new, the work and 
usefulness being ever adapted to the moment. 

But it is not the historical or political record 


-of the Guildhall that we are interested in to- . 
night, itis the story of the building. A book . 


by J. E. Price was published in 1886, 
entitled, ‘‘A Descriptive Account of the 
Guildhall of the City of London.’’ With a 
large part of that work I am not concerned, 
but I think Price is incorrect in certain state- 
ments he makes about the building, and I do 
not agree with him that the entire main hall 
was not built at one time. My belief that he 
was wrong has come about gradually. I think 
he jumped at conclusions without proper in- 
vestigation, and he was certainly handicapped 
by not having had the training of an architect, 
as even an elementary knowledge of building 
construction is most useful when tracing the 
history of a building. 

I believe the Guildhall was built at one 
date, and that no portions of former buildings 
were incorporated with the structure. My 
belief is based upon conclusions I draw from 
the writings of Stow and others, from the ex- 
amination of old maps, plans, and views, and 
from the recent exposure of parts of the old 
building in connection with which I have had 
the honour to be associated; I propose placing 
my evidence shortly before you. 

* The illustrations are reproduced by the courtesy of the 


proprietors of the Graphic, to whom grateful acknowledg- 
ment is hereby made.—ED. 
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Little isknown of any Guildhall erected before 
the present building; there was a previous 
structure apparently with a frontage to Alder- 
manbury, and I have heard it suggested that 
the west portion of the crypt was part of that 
Guildhall. This matter I deal with later, but 
it is well to note that the present Guildhall 
was considered a remarkably big building at 
the time it was erected, and the cost crippled 
the finances of the Corporation for severa? 
years. It is about 160 feet long, the west 
front is about 150 feet from Aldermanbury, 
the west portion of the crypt is about 79 feet 
long ; consequently, if the old Guildhall 
buildings extended from Aldermanbury to 
half way along the present building, the length 
was no less than 229 feet, or 69 feet longer 
than the existing building. This is hardly in 
keeping with the record in Fabyan’s 
‘“ Chronicles,” which states, ‘‘In this yere 
(1411) also was ye Guyldehalle of Lodon 
begon to be newe edyfied, and of an olde and 
lytell cotage made into a fayre and goodly 
house as it now apperyth.”’ 

Again there is an interesting reference to 
the new building in the *‘ Calendar of Letter 
Books,” edited by Dr. Sharpe, of the Guild- 
hall. On page 3 of Book I. it states that the 
new work of the Guildhall had ceased; it was 
commenced, as we know, in 1411, and the 
entry is dated 1413; it speaks of the scandal 
and disgrace to the City not to be able to con- 
tinue the work, and to find a remedy; the im- 
portant part is this:—‘‘ The Mayor... . and 
the Aldermen... . in their Common Council 
assembled in the Upper Chamber of this 
Guildhall ;’’ this must refer to the previous 
Guildhall. How could they assemble in the 
present building in 1413, when we know it was 
not completed until about 1422, the year when 
the executors of the celebrated Dick Whitting- 
ton contributed towards ‘‘ the paving of: this 
great Hall twenty pounds, and the next year 
fifteen pounds more to the said pavement with 


‘hard stone of Purbeck; they also glazed some 


windows thereof and of the ‘Mayor’s Court, on 
every which window the arms of Richard 
Wittington are placed.” 

Surely the extract of 1413 seems to imply 
that the Common Council decided, as sensible 
men, to keep the old building up while the 
new one was being erected, and if they did 
that how could the west end of the crypt have 
been part of the previous Guildhall that ‘‘ olde 
and lytell cotage’’ we have already heard of ? 

Again, Stow, who wrote in 1598, states :— 

‘¢ This olde Bery Court or hall continued, and the 
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Courts of the Maior and Aldermen were continually 
holden there, until the new Bery Court or Guildhall 
that now is, was builded and finished ’’ and “I my 
selfe have seene the ruines of the old Court hall in 
Aldermanbury streete, which of late hath beene im- 
ployed as a Carpenters yard etc.”’ 


Maitland, in his book of “The History of 
London,” writes : — 

“The Mayor and Court of Aldermen considering 
the many inconveniences arising from, and great Ob- 
structions given to, the public Business of the City, 
| which daily increased with Inhabitants, occasioned by 
the Want of Room in that despicable Cottage the 
Guildhall in Aldermanbury, set about erecting the 
present Guildhall; which is a spacious Structure, 
well accommodated for the transacting of all publick 
Affairs belonging to the City.”’ 


This extract is certainly in keeping with the 
idea that the old Guildhall had a frontage in 
Aldermanbury, and that the present building 
was erected independent of the old structure. 
The Guildhall appears in several old 
views and maps. .Van den Wyngarde’s 
view of 1543 shows a building without 
louvres or buttresses, and with a battlement ; 
these old views are obviously sketchy, and too 
much reliance must not be placed upon them. 
The same artist’s view, of 1550, is pre- 
served in the Bodleian Library, and Agas’s 
Map in the Guildhall Library, are both illus- 
trated in Price’s book, and consequently, I 
do not reproduce them here. The second 
slide is taken from a print by Whitlock and 
published by Whitlock and Hyde, it is in the 
Bodleian Library and dates from about 1830. 
Norden’s View, of 1600, indicates that the 
parapet to each gable was ornamented with 
crockets, a common feature in the fifteenth cen- 
tury, but not reproduced ‘when the building was 
restored in 1876. Visscher’s View, of 1616, 
also shews crockets and the two /léches. 
A plan made by Overton, in 1666, shows, 
by the clear white spaces, the buildings 
_ destroyed by the great fire, and the line 
of limit is clearly marked. This plan is most 
valuable, as it indicates a building at the east 
end of the great hall. Pricke’s plan of 1666 
is similar to Overton’s map and is of the 
greatest interest. The next slide is from 
Leake’s survey of 1666: the buildings are, un- 
fortunately, not shown, but the ‘‘ Back Passage 
to Guild Hall’’ is marked, and is valuable, as 
it confirms statements made by Stow and 
Maitland which I refer to later. The 
photograph from John Overton’s map of 
1676, also shows the back entrance from 
Basinghall-street, and for the first time we see 
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King-street, which was constructed as an 
approach to the Guildhall in 1666. The 
plan taken from Rocque’s map of 1737-46, 
is more carefully prepared than those of an 
earlier date ; it shows the back entrance to the 
Guildhall, andalsoindicatesthe stepsdown from 
Guildhall-yard to Cut-throat-alley. The next 
plan is from Horwood’s map of 1797. Nearly 
all these illustrations have been photographed 
from the Crace Collection at the British 
Museum ; several of them can also be seen in 
the Guildhall Library. 

The old views of the exterior show that the 
appearance was roughly similar to what it is 
to-day. After the fire, Wren added a storey 
and provided the hall with a flat ceiling, 
and there are many views both of the 
interior and exterior, showing the appearance 
of the building until the present open 
roof was built by Sir Horace Jones in 
1864. He followed, as far as possible, old 
traditions, but in place of two small venti- 
lators, he fixed one large fléche. Although 
this is very effective from a distance, it is 
open to criticism in that it has the effect 
of somewhat dwarfing the appearance of the 
front or the Guildhall-yard. This slide shows 
what the appearance would be without the 
flèche, also the completion of the front eleva- 
tion, which I refer to later. 

The views of the Guildhall, prepared by 
Ralph Agas in the reign of Queen Elizabeth, 
and Hollar in 1647, show the Guildhall had 
two ventilators, dividing the ridge into three 
lengths; these were given by Williain Hariot, 
Mayor, andcost £40. Visscher’s and Norden’s 
views also show these two /Zéches. 

I have prepared plans of the crypt and 
Guildhall above, showing them, as far as I can 
judge, as they were when first built in the early 
part of the fifteenth century. With regard to 
the crypt, the eastern half, by far the most 
elaborate portion, is very little different to-day 


from what it was nearly 500 years ago. Fig. 1 


shows the crypt, which has, quite recently, been 
restored; until then, the walls and vaulting 
were covered with-dirt and grease, the shafts 
supporting the vaulting were quite black, and 
it was only after the removal of the grease and 
dirt that, the colour of the blue Purbeck stone 
shafts could be seen. This eastern crypt was 
more expensively constructed than the western 
portion, it was probably used for certain meet- 
ings, and its importance was emphasised by the 
fine entrance, which is quite as elaborate as 
the fifteenth century porch. Unfortunately, it 
is impossible to take a good photograph’ of 
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this entrance. Until about two years ago it 
was boarded up and completely obscured, the 
upper half by a lavatory, while the lower por- 
tion of the doorway formed the side of a 
dark lumber hole, only accessible through a 
trap door. Now a new staircase gives easy 
access to the crypt, and we can see the fine 
mouldings of the piers, the niches that no 
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but no traces of these steps could be found ; it 
was hoped there might be some lines showing 
where the stones were built against the -outer 
wall of the porch, but none appear. The 
excavations were, however, only made along 
a small portion of the wall, and there may be 
traces along the remaining part. We are 
more fortunate with the indications of the 


FIG. I. 


THE CRYPT, 


doubt held statues, and many other interesting 
details. Massive iron hooks still remain on 
which the heavy doors were hung. The bar 
that held them in position swung back heavily 
when unhooked, for a circular line was worn 
on the stone jamb, and can be seen to-day. 
This doorway was about 7 feet 103 inches 
below the level of the Guildhall yard, and was 
approached by a flight of steps, no doubt of 
stone. Excavations have been made recently, 


access from the crypt door level to the floor of 
the crypt, for the old stone lines may still be 
seen, and the new staircase was kept well 
clear of them. 

The question of the date of the eastern and 
western crypt is of the greatest interest, and, 
as Price states the eastern crypt was the 
crypt of the old chapel, it may be useful to 
criticise the evidence he lays before us. He 
states (see page 110 of his “ History of the 
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Guildhall ”’) that a chapel was built about 1280, 
and used as a chapel until 1429; it was then 
‘discovered it ‘‘ had become too small for the 
requirements of the citizens flocking to hear 
divine worship,’’ and that Henry VI. accord- 
ingly “ granted letters patent to pull down the 
old chapel, but as the crypt beneath the old 
chapel was substawtial, it remained, and is 
the present eastern crypt.” But surely he 
forgets the Guildhall was commenced in 1411, 
paved in 1422, and glazed in 1423, and 
the porch erected, ‘‘last of all,” +in 1425. 


FIG. 2. 


DOORWAY ON NORTH SIDE or EAST PORTION 
OF CRYPT. 


How could the chapel above the crypt have 
existed where the Guildhall is now until 
1429 when the entire Guildhall, on the 
same site, was finished about 1425? When 
Price suggests that this portion of the crypt 
belonged to an early chapel, we cannot 
help thinking it seems unlikely that a little 
cottage, like the previous Guildhall, should 
have so large a chapel, and, further, does it 
not seem strange that if this portion was in- 
<orporated in the Guildhall, in 1411, having an 
area of 5,291 square feet, that the new chapel, 


erected in 1429, should only have an area of. 


4,234 feet, or 1,057 feet less? Let us also face 
the fact that the old chapel ‘‘ had become too 
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small for the requirements of the citizens to 
hear divine worship.” 

There is a theory that this eastern crypt was 
used as a chapel, and a little recess at the 
eastern end may have given rise to that idea. 
A few weeks ago, brickwork that had been 
built across the doorway opposite the main 
entrance was removed, and the steps and 
other details uncovered (see Fig. 2). These 
steps, which were also covered up, probably 
led to some official portion of the building. 

It is often suggested that the cross wall, 
which divides the crypt in two parts, was not 
built at the same time as the vaulting was 
constructed in one of the two halves. This 
has been used as an argument by those who 
have advocated the theory that a part of the 
crypt formerly belonged to a previous building. 

The western half of the crypt is supposed to 
have collapsed during the great fire, and Wren 
is credited with the restoration. This theory 
is no doubt correct. The architect, whoever 
he was, proceeded to rebuild the vaulting 
necessary to support the floor of the hall. 
He did it in the quickest way possible; he 
did not replace the old stone vaulting, but 
simply built a brick wall at each end of the 


' space to be covered, and just inside the old 


stone walls, one being. the cross wall and the 
other the west external wall, and in doing 
so he built up all the old stone responds, &c., 

and they have been hidden from 1666 until a 
few weeks ago. Wren then built a series of 
brick arches, similar to a range of railway 
arches. He filled up the haunches and replaced 
the floor. The workmen filled in with „any 
stone or brick débris handy, and hundreds of 
beautiful Gothic fragments exist to-day, in 
these brick walls. While removing the brick- 
work to uncover the Gothic work shown in 
the illustrations a very large number of the 
fragments have been carefully removed and 
labelled, and are ready for depositing in the 
museum. Of course it was a great pity the 
Gothic work was bricked up, but in a certain 
sense it is to our advantage to-day, now that 
these links with the past have been brought to 
light, for the bricking up process has preserved 
the stone and also the ironwork of the win- 
dows; the work is now exposed after a lapse 
of 240 years, and we see the sharp edges of 
the stone-work, &c., which we could not have 
done had the work been handy for mutilation 
and exposed to the atmosphere. Consequently, 
I think in a certain sense we may be grateful 
to the City authorities of centuries ago for their 
vandalism. 
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When clearing out some of the débris filled 
in just below the paving of the hall, I found a few 
pieces of stone, smooth and well worn on one 
side, tooled and rough the other side. They are 
portions of paving stones, and are Purbeck, 
and no doubt formed part of the paving of the 
hall, paid for in 1422 by the executors of the 
celebrated Dick Whittington, and referred to 
above. 

To return to the cross wall of the crypt. An 
examination of the responds at the angles of 
the western half shows each cap is formed of 
one stone, and beyond the stone the return 


FIG. 3. 


SPRINGER SHOWING THE EXISTENCE OF VAULTING 
OF SAME DATE AS CROSS WALL. 


faces are built so as to bond into the stone- 
work. The square line of the cap stone is fair 
with the face of each wall, clearly showing that 
the cross wall was built when the east portion 
of the crypt was built. Another proof is the 
fact that the wall ribs of the vaulting are quite 
different from the main ribs at the crossing 
between the piers. In the latter case, the face 
of the rib is 24 inches wide, but where it is 
built into the cross wall it is 13 inches wide. 
I think these two facts clearly show that the 
eastern part of the crypt and the cross wall 
were built at the same time. 

The next step is to prove that the cross wall 
was built at the same time as the vaulting in 
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the western half. This was not so easy, be- 
cause Wren’s brick wall hid all the old stone 
work. I had some of this brickwork removed 
at the points where the old stone ribs must have 
joined the cross wall, hoping to find some 
link still existing if the work was carried out 
at one date. In order to do thisa small por- 
tion of the paving of thé great hall had to be 
removed. Afterwards I opened up below and 
found the old springers of the crossand diagonal 
ribs (see Fig. 3); all ofthem are there, built in 
and forming part of the old cross wall, and 
they will not be bricked up again. The dis- 


Fic. 4. 


A RESPOND IN WEST HALL or CRYPT. 


covery of these springers has revealed the 
necessary clue; they are of the greatest im- 
portance, for they prove conclusively that the 
whole crypt of the Guildhall, from end to end, 
was built at one date (see Fig. 4). 

I found one other interesting point when 
opening up at the side of one of the piers in 
the main hall: the floor level was originally 
6 inches lower than the-existing floor; these 


‘6/inches must have been very useful in adding 


to the effect of the bases which are now 
rather squat in appearance. 

In the crypt where the wall is thickened, 
being the wall under the doorway between 
porch and hall, and the fourth way from the 
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west end, there are some springers that puzzled 
Price, and as he covld not understand them 
he assumed they formed part of an earlier 
building. The ribs are similar to the remains 
of other ribs, and the reason they spring from 
the main wall without any respond, as in other 
cases, is because the wall is so much thicker 
here; they are also of necessity wide apart, as 
the line of junction with the wall is at a plane 
in advance of all the other points of springing. 

One very remarkable feature is the vaulting 
in the centre.bay at the eastern end of the east 
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to clear a high door which we see at the 
eastern end to-day, knowing that the difference 
in level would not affect the structure over, as 
the dais would in in any event be higher than 
the body of the hall. The windows in this 
eastern half of the crypt differ in some 
respects from those in the western half, and 
just as the vaulting was more expensive and 
the whole construction of a more orna- 
mental character, so we find the windows in 
the eastern half were glazed, while those in the 
western half were not glazed, but. they had 


FIG, 5. 


FOUNDATIONS OF A FIFTEENTH CENIURY PIER. 


crypt. This is much higher than any other stout stay-bars outside, and the usual rebate for 


portion of the vaulting, and certain opinions are 
given at length in Price’s book; his theory 
was that the floor above was originally higher, 
and that every bay, except the one in question, 
was lowered in order to have the floor of the 
Guildhall about 1 foot g inches lower than 
that of a previous building. Unless the pre- 
vious vaulting had collapsed, it is hard to 
understand why such expense should be 
incurred for so trivial an object. We know it 
was usual in medizval halls to have the dais 
higher than the remainder of the floor, and 
bearing that in mind, the builders may well 
have raised the vaulting in this one instance 


internal shutters. 

With regard to the western half of the crypt, 
from the time of the great fire onwards, this 
portion of the building has not been treated 
with the kindness it had a right to expect. It 
was always evident, from the responds along 
the side wall, that this portion of the crypt was 
vaulted. Price quotes an opinion that ‘‘ of any 
columns to support the centre of the floor we 
were unable to discover a trace.” 

Last December I took up some paving in a 
direct line between two responds, and one-third 
of the way across the crypt I carefully cleared 
away the earth, and just below the surface I 
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found the foundations of a pier that supported 
the vaulting; at once I opened the paving in 
the corresponding positions, and in everycase— 
there are eight in all—I found the foundations I 
wanted (see Fig. 5). The result is we now know 
exactly where the piers existed and the number 
of them ; we can tell from the responds that the 
vaulting ribs spring direct from the shafts with- 
out any caps, as at Fountains Abbey, and 
every detail is at hand to enable the Corpora- 
tion to restore the entire west end of the crypt, 
so that we could see it as in the fifteenth 
century. I also cut away the brickwork at the 
west end and was delighted to. find the two 
responds I wanted in an excellent state of pre- 
servation. 

Another very interesting discovery was a 
three-light window in the west wall of the build- 
ing ; this was entirely bricked up (see Fig. 6). 
It was, apparently, the only three-light window 


Fic. 6. 


PORTIONS OF A WINDOW IN THE WEST WALL 
OF CRYPT. 


in the west end of the crypt. A portion of 
the cill remains. This is yet another link in 
the chain of belief that the building was an 
independent structure. Had the Guildhall 
been an extension of a previous building, we 
might have looked for a door here, but, 
according to this discovery, apparently, there 
was no communication from the west end of 
the crypt. The doorways show communica- 
tion north, south, and east. The last doorway 
shows a rather peculiar state of things: 
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apparently the opening was first intended to 
be of the width shown, and then it was decided 
to make it narrower, and build the dividing 
wall between the crypts across part of the 
jamb; this was done, and on taking away 
this portion of the wall the old structure, 
covered up since it was built in 1411, shows 
as sharp an arris as if it had been worked 
to-day: in other words, we see the jamb of the 
door which has been hidden for 500 years. 

There is a very interesting staircase from the 
crypt to the side of the porch, which is almost 
entire. Needless to say it was partly bricked 
up until a few months ago. The entrance at 
the crypt level still has stout hooks, and the 
ceiling is simply vaulted by stones leaning 
against one another, a straight joint running 
from end to end. 

As stated above, the whole of the western 
half of the crypt was constructed in a much 
less expensive manner than the eastern half. 
The windows have simpler heads, and were not 
glazed—glass was a Juxury inthose days; the 
piers of the vaulting were in ordinary stone, 
and not Purbeck, as in the eastern half, and 
there were no caps. It seems to me a possible 
reason for the difference is that the eastern 
half was constructed for ceremonial purposes, 
and the western half for muniment purposes or 
domestic work. This'may or may not be so, 
and I advance the theory.as.a practical, so- 
lution of a difficulty. We get the magnificent 
entrance to the eastern half of the crypt, and 
we get the narrow little staircase of the side of 
the porch to the western half. This:at once 
suggests what is now known asa trade entrance, 
and the two doors close together,-on the north 
side, indicate that access was sought to one 
portion of the crypt by ;persons who did not 
wish to pass through the other portion. In 
1501, kitchens were erected at the north side 
of the building, opening off the western 
portion. Later on, the western end of the 
crypt was used for stables, for we read in 
1683 that two aldermen were requested to report 
upon the ‘‘ mischiefs arising from the keeping, 
of a stable and a coach-house under the Guild- 
hall.” 

The vaulting in the western half of the 
crypt is not planned conveniently for the main 
shafts above ; in other words, the responds for 
the vaulting are not under the piers in the 
hall, but along each side wall there are other 
responds which are immediately under. the 
piers of the great hall. 

It has been suggested that this niet of the 
crypt, being a portion of an earlier building, 
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was retained when the Great Hall was erected ; 
consequently it was necessary to add responds 
to support the piers above, cutting throngh the 
vaulting of an earlier date. 

This theory is, I think, incorrect. I had the 
necessary brickwork cut away and the stone- 
work cleaned before the photograph was taken, 
and you will see that the wall rib of the vaulting 
and a portion of the additional pier adjoining 
have been cut out of one stone; in other 
words, the vaulting and all responds were 
built at the same time. I have tested this in 
more than one place. 


FIG. 7. 


DooRWAY OPENING OUTWARDS FROM CIRCULAR 
STAIRCASE AT NOR1TH-EAST ANGLE OF BUILD- 
INGS. 


I had been puzzled for a very long while 
about the two stone staircases. found in the 
thickness of the wall at the east end of the 
crypt. They start from the level of the East 
doorway, which was about 5 feet above 
the floor of crypt, and turn outwards at 
a height of about 15 feet above the floor 
of the crypt. Nowhere have I seen any 
explanation for them. « Price simply states 
that they communicated with the hall above the 
crypt. He evidently did not go up the stairs ; 
had he done he would not have made such a 
mistake, for he would have found they turned 
outwards at the top, and not inwards. A pos- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


679 


sible solution seems to be this. I found at the 
British Museum, in the Crace collection, the 
maps of Overton and Pricke ; these have been 
referred to above, and clearly show a building, 
apparently about 50 feet by 50 feet, at the east 
end of the Guildhall. These stairs built, -as 
was often the case, in the thickness of the wall, 
clearly show a connection between a building 
joining the east end of the Guildhall and the 
crypt. If a building did exist on that site in 
the fifteenth century, built apparently at the 
same time as the Guildhall, it seems 
likely that some connection should have 


FIG. 8. 


PASSAGE-WAY ON NORTH SIDE OF GREAT HALL. 


[Photograph taken during tig of clearing out débris, 
: &c 


existed between the main hall and that 
building. The plan of the hall shews a 
circular staircase at the north-east corner. 
Until a few weeks ago this was blocked at the 
foot by a boiler, and had not been used for 
very many years, the dust and débris being 
many inches thick on the treads. Buton going 
up I found a doorway, bricked up as usual, 
opening outwards into space; this probably 
communicated with some building (Fig. 7). 
There is a similar doorway in the south-east 
turret leading into a complete small room. 
There was no staircase in this angle, conse- 
quently this room could only have been 
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approached from a building at the east end 
of the Guildhall. In the circular staircase, 
about the level of the great hall, there is also 
a doorway; this was bricked up, and on 
removing the brickwork I came upon a 
passage about 23 feet long, 3 feet wide, and 
8 feet 5 inches high, which was also blocked 
with stone work, but the filling in was removed 
with great care, and it was found the passage 
led into the great hall, passing through a 
buttress on the way. (Fig 8.) By a little expense, 
this ancient way can be restored, and communi- 
cation opened up between the hall and crypt, 
which will be very useful for entertainments, &c. 

The following extract from Maitland’s His- 
tory, Vol. II., may be of interest :— 

« More to the South is Guildhball-court, which is 
well built and inhabited by the Chamberlain, Town- 
clerk, and some other Officers chiefly depending on 
the City Business transacted in Guildhall. This 
Court has a Thoroughfare into Guildhall-yard, that 
opens between the Hall and the Chapel; and it leads 
into the great Hall by a back Stairs.” 

There is further proof of a building or build- 
ings at that end of the hall, for there is evidence 
in the records that a house was approached by 
the lower gate. We read that on the twentieth 
day of February in the fifth year of the reign of 
King Henry VIth ‘John Penchricke, the 
Mayor’s esquire, should have and hold the 
house or mansion situate above the lower gate 
of the Guildhall of the said City, and which 
John Merchaunt late held and inhabited, to 
have to him so long as he: shall have behaved 
himself in his office, etc., without paying for it 
any rent.’’ l 

This lower gate is possibly the smaller 
entrance door on the south front shown on 
the illustrations previous to Dance’s work, or, 
more probably, it was the entrance already 
referred to, from Basinghall-street, which Stow 
calls ‘‘the backe Gate of Guild hall.” .To 
quote Stow again, we read: ‘‘ The foundation 
of the Mayor’s court was laid in the thirde 
year of the reign of Henry the: sixt, and of 
the Porche on the South side of the Mayor’s 
courte, in the fourth of the said King. Then 
was builded the Mayor’s chamber, and the 
Council Chamber, with other rooms above 
the staires.’’ We also read, ‘‘ for a further 
monument of these late times, men may behold 
the glass windows of the Mayor’s Court in the 
Guild-hall above the stairs.” It seems likely 
that the stairs in the thickness of the walls 
and in the north-east corner are the stairs, or 
some of them, that Stow refers to. 

It will be seen that two porches were referred 
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to by Stow, one being the main entrance and 
the other the porch to the Mayor’s Court, &c., 
the latter being built slightly earlier than the 
main entrance. We know aiso that the win- 
dows of the Mayor’s Court were glazed in the 
same year as those of the great hall; conse- 
quently it is clear that when the Guildhall 
was being erected other important buildings 
were being constructed at the same time. 
A large scheme was evidently in hand, 
and it is also obvious that the great 
work of the Corporation could not have 


. been carried on in the large hall and crypt, for 


in addition to the Mayor’s Court there were 
several. other courts. 

Richard Blome, who wrote shortly after the 
great fire, states ‘‘ the roofs, floors, and what 
else was therein were consumed. These rooms, 
courts, and ‘offices are appropriated to the 
same place, wherein they were kept formerly, 
but much more regular and loftier and more 
substantially built.’’ 

There is quite an interesting little history in 
connection with the east end of the ground 
floor of the building. Slide A shows the window 
as itis to-day with three main divisions, heavy 
transom, &c. Slide Bis an old view showing 
the window as now and with Wren’s flat ceil- 
ing and extra tier of windows. Slide c shows 
the interior at an earlier :date with the lower 
part of the west window filled in with stone- 
work and a monument against it. Slides D 
and E are photographed from prints in the 
Guildhall library. It will be seen the window 
is quite different in these illustrations, there are 
seven lights and no transom, consequently I 
naturally thought that the window had been 
renewed at some time, but I could find no re- 
fereuce to the cost. However, at the British 
Museum I traced two views of a State lottery 
held at the Guildhall, shown in slides F andG. 
Apparently the illustrations are about the same 
date as slide E, and the illustrations are re- 
ferred to in ‘‘ Political and Personal Satires,’’ 
vol. 3, parti., No. 2435. These lottery views 
show the window as it exists to-day. I 
hacked a little of the cement work away 
outside the window, and found the old stone 
cills, mullions, and transoms underneath. The 
result proves that although the old window 
has been practically renewed, it follows the 
lines of the original. Ihave alsoseen at least 
one, other incorrect view of the window, appar- 
ently made during the eighteenth century. 
These inaccurate old illustrations often give 
one a lot of trouble, for it is not advisable to 
rely upon their evidence alone. The stone- 
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work was very much decayed inside, and was 
elaborately pieced about the year 1870. 

Just under the great window there is a very 
fine stone canopy; this delicate piece of work 
can only be properly seen from a ladder, as 
the projection of the canopy of the wood 
screen below hides the view of it except from 
a distance. About the same level as the top 
of the wood panelling there is a horizontal 
line at the springing of the stone canopy. It is 
probable that tapestry was hung below. Stow 
relates that ‘‘ Nicholas Alwyn, mercer, Mayor 
1499, deceased 1505, gave by his Testament 
for a hanging of Tapestrie to serve for prin- 
cipall dayes in the Guild hall 72 li, 6s. 8d.” 
There are also other references, one relates to 
the ‘‘hangyng and garnysshyng of the over 
and higher parts of the Guildhall.” Con- 
sequently, there seems little doubt that the 
hustings were formerly hung with arras. Slide 
E shows the stone canopy at the back of some 
wood panelling which Wren erected, and his 
screen across the hall. Wren had the good 
sense to design his panelling so as not to 
obscure the stone work, which, unfortunately, 
is so hidden to-day. 

In 1838 there was evidently a Gothic revival, 
for Wren’s work was swept away, and William 
Montague, the City surveyor, or ‘‘ Clerk to 
the City’s works,’’ prepared an excellent ‘‘ de- 
sign for finishing the east end of Guildhall.’’ 
I have the drawing in my office. The design 


was prepared to include three figures from the 


exterior of the Guildhall chapel, which are now 
in the Guildhall Museum. If is rather difficult 
to tell if the niches were altered by Mon- 
tague ; on the drawing, the entire canopy is 
coloured with a different tint to the portion 
below; the colours are, however, very faint, 
but in consequence of the State lottery views 
and the excellence of the work, which is very 
similar to portions of the crypt entrance, I am 
inclined to believe the canopy dates from the 
erection of the building. It is beautiful work. 

Now we come to what we see to-day. - The 
ast end and two return sides on the hustings 
are panelledin oak. This panelling was copied 


from a screen in. Newark Church, and I.think e 


it was a great mistake to destroy Montague’s 
design in stone and erect a copy of work, 
which, although excellent, was erected under 
entirely different conditions. Again, the pro- 
portions of the panels, &c., have been altered 
to make it fit in, and the effect is much inferior 
to the original screen at Newark. 

It will be seen that the woodwork has a 
heavy projecting canopy, and this is imme- 
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diately under the stone canopy. The result is 
that not only does the wood canopy prevent 
anyone near the east end from seeing the 
stonework above, but we get two heavy hori- 
zontal lines immediately under the window, 
which have the unpleasant effect of dwarfing 
the end of the hall. It is apparent to the most 
casual observer that the woodwork forms no 
part of the original design, for we see one 
canopy immediately under another, a sense- 
less arrangement very detrimental to the 
dignity of the Hall. 

Personally, I should very much like to see a 
return to the arrangement of hanging tapestry 
round the east end, with return ends as far as 
the steps of the hustings. I think the wood- 
work should all be removed and the arras hung, 
as no doubt it was in the fifteenth century. At 
present the space at the back of the panelling 
is a receptacle for an enormous amount of dirt 
and dust, which cannot be cleared away with- 
out taking down the screen. 

Last autumn I had a small portion of the 
panelling removed and some hangings sub- 
mitted to members of the City Lands Com- 
raittee, and the result was favourably received. 
As there was so much work in hand the matter 
was not pressed, even by members most in 
favour of a return to the old state of tings, 
but the subject is well worth careful considera- 
tion and, no doubt, will be brought up again. 

IÅ the old views of the Guildhail which we 
have seen, the banners hanging from the walls 
were taken at the battle of Ramillies in 1706. 
There were 63 colours, and upon application 
by the Lord Mayor in November, 1706, the 
Queen ‘‘ was graciously pleased to Declare 
she would Bestow ’’ them ‘‘ to be Hung up in 
the Guildhall of this City,’’ and the Duke of 
Marlborough was invited to dinner. I have 
been unable to find the date of the removal of 
these banners, and all traces of them have, 
unfortunately, been lost. Although they were 
brought to the hall with much pomp and 
circumstance, they have vanished—nobody 
knows when or where. 

You are no doubt aware that the work of 
restoring the porch to the Guildhall is now 
well in hand. ‘lhe original porch, known as 
‘The Guildhall Gate,” was erected in 1425, 
and was very different from what we under- 
stand as an ordinary porch, for it was the full 
width of the Guildhall yard, about 63 feet 
wide; it had two doorways in it, and was in 
part certainly three stories high. The upper 
portion of the porch suffered considerably at 
the Great Fire of London, and was restored by 
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Wren in 1669. He rebuilt the destroyed 
portions in a severely classical manner, the 
central feature reminding one somewhat of 
Temple Bar. Below Wren’s work there were 
six of the original statues erected in the fif- 
teenth century ; these were only removed when 
Dance’s front was erected in 1789, and they are 
traceable down to 1846, when they were sold 
for £100 to a Mr. Henry Bankes, M.P. for 
Corfe Castle. I have tried to ascertain if they 
are still in existence, but up to the present I 
have failed to get any information. These 
statues are often confused with those from the 
Guildhall chapel; these three are in the 
Guildhall Museum: 

The small doorway gave access to steps that 
must have led down to the crypt entrance, which 
was about 7 feet 104 inches below the level of 
the Guildhall yard at that date. I had an 


opening made to examine the foundations 


before commencing the present restoration, 
and was delighted to find one stone of the 
jamb of this original smaller entrance; this is 
about 2 feet 3 inches x 1 foot 8 inches, x 
12 inches, and is deposited in the crypt and 
labelled. 

The original porch, with Wren’s altera- 
tions, was pulled down in 1788, a fact which is 
ever to be regretted. Dance’s porch was very 
nearly treated in the same way, and a modern 
porch erected by Sir Horace Jones; but let us 
be thankful that did “not happen; he pulled a 
third of it down, and died. 

= For a moment let us consider Dance’s work. 
In the first place we must remember he was a 
very good architect; he was one of the first 
Royal Academicians, and Professor of Archi- 
tecture at the Royal Academy; he was the 
architect for Newgate, a grandly designed 
prison, which, unfortunately, had to be pulled 
down a few years ago, as it was not suitable 
for modern requirements. Dance was trained 
on classical lines and had studied in Italy; 
it is quite clear to anyone that he had no 
knowledge of Gothic architecture, and he 
attempted to build a Gothic porch. The 
result is of the greatest interest to students. 
In the first place I know of no other attempt 
on his part to carry out Gothic work. What 
did he do? To begin with he was careful that 
his building should be similar to the old porch 
as far as the line and extent of frontage were 
concerned. Next he divided his building into 
three parts, the centre portion being higher 
that the two sides. This, again, as far as we 


can tell, was following the lines of the old. 


building. His design was well-balanced and 
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quaint in the extreme; it has an Eastern in- 
fluence in it, and as we see it to-day itis a 
beautiful piece of colour. Horace Jones wanted 
to pull it down, and so did a few men recently, 
when the question of dealing with this part of 
the Guildhall was discussed last autumn. To- 
me it seemed it ought not to be criticised solely: 
fram an esthetic point of view; it is something 
more than a piece of architecture, it has the- 
right. to be considered as a landmark in the 
City; it has been reproduced on menus, pro- 
grammes, gold caskets, &c., which are to be 
found in all parts of the world; it seems, in a. 
sense, to be a trade-mark of the Corpora- 
tion, and good architecture or bad archi- 
tecture, it seemed to me a pity that the 
Corporation had allowed one wing to’ be 
pulled down for the purpose of exposing 
quite a modern casing to an old building. 
The architectural press carefully considered 
the matter, and such well-known men as Mr. 
Statham, ‘the editor of The Builder, and Mr. 
Maurice B. Adams, the editor of the Buzlding 
News, wrote strongly in favour of restoration. 
Mr. Thackeray Turner, the Secretary of the 
Society for the Preservation of Ancient Build- 


ings, Mr. St. John Hope, Assistant Secretary 


of the Society of Antiquaries, and Mr. Ernest 
George, A.R.A., the President of the Royal 
Institute of British Architects, wrote most 
valuable letters in favour of the restoration 
and against further mutilation. These letters. 
were laid before the Court of Common Council, 
and, coming from such eminent men, they 
naturally had great influence upon the Court 
which decided, in its wisdom, that Dance’s 
work was not to be destroyed, but that the 
missing portion should be restored.. The work 
is well in hand, and ‘should be finished- this. 
autumn. 

I now show a view of a doorway to the room 
over the porch (Fig. 9). This is part of the 
origina] structure, the brickwork, &c., around 
it has just been cleared away and the big splay 
exposed; the corbelling out has also just 
come to light. I traced the splay through 
the stone casing of the exterior of the hall, 
and the history of this part of the building is 
now clear. Originally, the stairs were in the 
thickness of the wall; over them there was a 
big relieving arch, the springer at the lower 
level is seen, this arch being carried right 
across the wall where the window now is. 
It is obvious there could have been no 
window there, such as we see to-day, 
and the line of the old wall is still dis- 
tinctly seen at the top and at the bottom 
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of the staircase, which was partly at the 
back of the fine entrance to the crypt. Ata 
subsequent date the window was inserted, 
and the wall thickened, but this meant in- 
fringing so much on the width of the stairs 
that they would become useless. Conse- 
quently, the outer wall or face of the crypt 
entrance was mutilated and partly removed, 
and the steps, as existing to-day, were forced 
more to the south. This window was seen 
from the Guildhall-yard, and if Horace Jones 
had in view the exposure of the window when 


FIG. 9. 


THE SPLAY AT SIDE OF DOORWAY AND COR- 
BELLING UNDER STEPS, RECENTLY BROUGHT TO 
LiGHT. 


he pulled down Dance’s work, it is clear 
that he was bringing to light something very 
modern. The casing and old face at the 
back .are now exposed, and I hope always 
will be. 

Until last summer, almost the entire wall 
surface of the Guildhall was covered with a 
preparation of cement about one-sixteenth of 
an inch thick. This had been painted and 
distempered, with the result that the sharp- 
ness of the mouldings had disappeared, and 
it was very difficult to distinguish between 
the original Gothic and the imitation work 
which has been carried out from time to 
time. I will be quite candid, and say that 
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although, as a casual observer, I used often 
to enter the Guildhall previous to my ap- 
pointment, with the exception of the porch I 
never considered the building genuine; but as 
as soon as I studied it I found out my mis- 
take and I had small portions carefully 
cleaned off right down to the stonework. and 
these were inspected by members of the Cor- 
poration. This plaster and paint work is said to- 
have been started in Wren’s time, the object 
being to paint the new stone used in restora- 
tion work after the fire, and also the stone 
blackened by the flames, so that the whole 
should have what was considered a pleasing 
and uniform appearace. When I first brought 
this matter forward Į was asked if it was not 
a fact that portions of the stonework were 
damaged and greatly discoloured by the 
flames, and my reply was that as the Corpora- 
tion apparently owned the only building in 
existence bearing traces of the great fire of 
1666, this was the very reason for showing the 
large number of visitors a sight unique im 
London. That view was adopted and, as you 
are no doubt aware, the work was carried out 
last August. The result is very interesting. 
We can see clearly the line of the old walls 
raised upon by Wren, we see the clean stone 
of the modern windows at a glance, the wheat 
is separated from the chaff, a stone building 
is on view in place of one of plaster and 
paint, so that he who runs may read. One 
point may be of interest: it was handed down 
by tradition that the fire was most fierce 
along the eastern end of the southern wall ; 
that tradition proved true, for that part of the 
old stone is blacker than-any other. portion 
of the Guildhall, and the contrast with the 
light grey of the west end of the north wall is 
very great. 

Two years ago the crypt was in a still worse- 
state, and it was fitted up with gas pendants, . 
common T pieces hung from the vaulting ;. 
these have all been removed, the gas-stoves. 
are going, and the whole crypt has been 
lighted by electricity. I wanted to get a 
strong and well-diffused light, but I did not 
want to use pendants; I particularly wanted 
the vaulting to appear as it was in the fifteenth 
century, and any line of pendants must have 
formed a perspective to detract from the line 
of the main ribs of the groins. Consequently, 
I had some simple shaded lights made in the: 
form of a scoep; one is fixed on the wall in 
each bay. There is ground glass below and 
looking glass at the back, the light is directed 
upward, and the crypt has the effect of being; 
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lighted by reflected rays, for there are no 
‘burners to catch the eye. 


When Wren, rebuilt. the roof after the great. 


fire he raised the walls as described by 
Richard Blome, who states : 


“The great hall being formerly in height, up to 
the upright of the walls, not above 30 foot, wbich 
now are raised 20 foot higher on either side and at 
both ends, where there are fair windows, and eigbt 
large windows .on either side, of 16 foot high each 
window, where there were none before, and over all 
‘the flat roof and iplatform leaded, with battlements 
-abut it; whereas before the roof did meet at the top 
-aas in common buildings.” 


This refers to the storey with circular- 
headed windows which we have seen, and 
which remained until the present roof was 
erected in 1865. 

A report, made to the Guildhall Improvement 
Committee in 1864 (with reference to the side 
corridors below the circular leaded lights, which 
light the hall on both sides), states:—‘‘ The 
original windows still exist intact, by which 
light was obtained through the lateral walls of 
the hall, beneath the level of a continuous 
cornice covering a wall-plate.’? These windows 
had been bricked up so as to provide con- 
venient wall space upon which the portraits of 
twenty-two judges were hung, who settled 
disputes that arose in consequence of the de- 
struction of property by the Great Fire. Their 
portraits were painted by Michael Wright ; 
the price was settled by tender, £36 being 
paid for each of them; the table used by the 
judges is still to be seen in the Guildhall 
Museum. These side windows were opened 
up in 1864, and all of them have been re- 
newed; the end windows have been hacked 
and cemented over outside and pieced inside, 
consequently, the only window now to be seen 
as it was when constructed in the fifteenth 
century is the newly-discovered window, which 
I deal with later. Again, with the exception 
of a certain amount of stonework in the lower 
portions of the buttresses, and small portions 
of stonework in other parts, no portion of the 
exterior of the great hall dates from the fif- 
teenth century, while most of it is quite 
modern. 

Considerable interest was taken by the press 
and by the public in the discovery, last autumn, 
of the one and only original and complete 
window in the great hall. It has been stated 
that the discovery was ‘‘ accidental,” as if a 
plumber wanted to fix a waste pipe, and cut 
into the walling and found some fifteenth 


century work, but there was nothing in the 
slightest degree accidental about it. 

The ‘hall: had just been cleaned,, and -you 
can now distinguish between old stone, new 
stone and cement with the greatest ease. 
Here is a slide showing the window in 
question and also the adjoining bay, which 
has a blind arcade into which a bronze 
memorial has been fitted. The bay, at the 
back of which existed the window, presented 
an almost identical appearance; the centre 
portion was divided into three parts, but there 
was this difference, the mullions of the bay in 
front of the old window were of cement and 
those of the bay containing the statuary were 
of stone. At first [ naturally thought that the 
stone work in one bay had been damaged by 
the ‘great fire and made good in cement, the 
adjoining bay being taken as a model, but 
a close examination showed that the main 
moulding that runs around the opening has a 
perfectly smooth face at the points of junction 
with the tracery. Now, had the entire original 
tracery been stone, the moulding would, in all 
probability, have been rough and indented, 
showing fractures at those points. This was 
the first indication that there might have been 
no tracery when the building was erected. I 
followed up this idea by having a small 
hole 4 inches. by 4 inches made at the side 
of the moulding; had the stone been em- 
bedded in the wall, and formed portion of a 
continuing wall, it would probably. have been 
somewhat rough, and certainly. would have 
had the return face at right angles to the 
main face. Instead of that it- was smooth 
and splayed. This showed at once there was 
a. recess of some sort in the original struc- 
ture, the small opening was driven through 
until the jamb of the window appeared, then 
the whole of the brick and cement filling 
were removed, and the window appeared as 
you see. it on the screen. It seems that the 
window had twice been blocked out, for just 
inside it and, at the back.of the recess, there 
had been fixed some wood framing ; this had - 
been lathed and plastered, and then at a sub- 
sequent date, in front, of this lath and plaster 
work, the brick filling had been inserted so 
as entirely to block up the recess, and make 
the face level with the wall adjoining. 

The recess opposite was treated in exactly 
the same way, but here the window was 
found much mutilated. I hope, however, it 
will be restored as soon as accommodation 
can be found for the occupants of the office 
at the back of it. 
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After the discovery, I naturally referred to 
old plans and views. I find one window 
shown upon a plan prepared about 17509, but 


there is no trace of a record of the other- 


window. 

With regard to the south window this has 
received further attention, and the brick wall 
on the outer side nas been removed. 

Without doubt, this is an extremely interest- 
ing window. In the first place, we find 
the two window seats, one on each side of 
the opening. These are frequently seen in early 
domestic work, and fine examples exist at 


EXTERIOR OF THE RECENTLY-DISCOVERED AND 
ONLY ORIGINAL WINDOW IN THE GREAT HALL. 


Stokesay and Alnwich, but no examples exist, 
as far as I know, in ecclesiastical work. 

The next thing to. notice is the right-angled 
rebate formed for the shutters. A similar 
rebate.exists in the windows in the crypt. At 
the lower portion of the window the old hooks 
can be seen on which the shutters were hung. 
There are no traces of any hooks to the upper 


part, so probably these ‘lowér® shutters’ were * 


about 2 feet 2 inches high ; but apparently the 
upper part of each window had a movable 
shutter similar to those frequently fitted to 
shop windows; each of these rested on the 
hinged shutter below, and holes in the stone- 
work above were probably used for the inser- 
tion of a wood shutter-bar. When we see 
steut stay bars and stanchions for protection, 
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the use of a shutter seems unnecessary, but 
we must also consider at the same time the 
glazing. In the western pait of the crypt 
there-are no signs of any glazing, and the 
shutters were necessary as protection in bad 
weather. But when we see, as in the great 
hall, a groove in the stone for glazing, stan- 
cheons and also shutter rebates, then it would 
seem that either originally there was no 
glazing and the shutters were necessary, and 
the glazing subsequently added, or else the 
shutters were used as we used blinds to-day. 

_ Now with regard to the glazing, in 1422 the 
executors of the great Dick Whittington 
glazed some of the windows of the. great hall, 
and also of the Mayor’s Court. In 1643 
certain aldermen were instructed to examine 
the windows and have them destroyed if they 
considered “the pictures and figures in the 
glass windows within the Guildhall and 
Chappell idolatrous.’’ This they considered 
they were and they were destroyed. It is 
obvious that the windows had to be reglazed 
and apparently some of the glass now in the 
window is the glass that was then fixed. 

Only a portion of each light opened; this 
had an iron casement and frame, the remainder 
of the windows had the lead work fixed into a 
groove in the stone work. The iron latches, 
although very rusty, are charming in design, 
and I believe they are the original fastenings 
that were fixed at the time the hall was first 
glazed. Each is fitted with a spring very 
similar to the thumb latch of a cottage door of 
to-day, and not much like a modern casement 
fastening. 

I stated at the commencement of my paper 
that the Guildhall was commenced in 1411, 
consequently next year is an important one 
in its history, for it is the quincentenary or 
sooth anniversary of its foundation. What 
would be a more fitting way of celebrating 
the event than by restoring the western portion 
of the crypt? We know that the scheme now 
in hand will.add the eastern end to the: 
museum, and open it up free to the public, 
and this good work might be continued next 
year. It would have to be taken in hand 
with other alterations,’ as the westérh ‘part is 
now occupied as cellars, furnace-rooms, C», 
but the scheme is quite practical. 
` I know you will be glad to hear that the 
members of the Corporation take the greatest 
interest in the building, and in the open- 
ing up of old portions. The committee 
dealing with the structure is known as the 
City Lands Committee, and is the premier 
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committee of the Corporation. Last year Mr. 
W. H. Pitman was the chairman, and he visited 
the building constantly, coming up to London 
to meet me during August and September, and 
helping in every way the good work~so dear 
to him. This year the work is being ener- 
getically carried: on by the chairman,» Mr. 
Deputy Painter, who took his committee over 
the Crypt only a few weeks ago. Do not think 
past neglect implies future negligence. Every 
member of the Council is anxious to do the 
right thing, and no fitter motto could be quoted 
in conclusion, with reference to the restoration, 
than that of the Corporation: ‘*‘ Domine 
dirige nos.”’ 


DISCUSSION. 


The CHAIRMAN (Dr. Philip Norman), in opening 
the discussion, thought the author had very skilfully 
combined in his paper a study of the old documents 
bearing on the subject of the Guildhall, and, what 
was more important stil], a study of the actual struc- 
ture, which, with his expert knowledge, he had made 
very complete. He had shown that Mr. J. E. Paice, 
in his’ well-known and elaborate books on the Guild- 
hall, bad made various very important mistakes. Mr. 
Price was an enthusiastic, but not, perhaps, a very 
accurate antiquary, being more particularly an expert 
on the subject of Roman remains; he was rather out 
of his element in dealing with the architecture of the 
Guildhall], because he was not a man who had any 
knowledge of Gothic work. Although the author 
had made various most important corrections, Mr. 
Price’s book was still of no small value from the 
amount of material that he collected together. One 
of the most important discoveries made by the author 
was the w ay in which he had’woiked out, partly: from 
old documents, the dates of the eastern and western 
crypts, and had made them correspond. Fabyan, 
who died in 1513, spoke of the’ original Guild- 
hall as ‘“ An old and lytel cottage ;’’ and’ Stow 
said, in 1598, that it faced Aldermanbury. The 
author had worked the subject out, and had 
shown that if it faced Aldermanbury, gnd if the 
eastern crypt was part of the old Guildhall, as Mr. 
Price maintained, then a building would have existed 
229 feet long instead of a building 150 feet long, 
which was the length of the present building, so that 
it would have been very much bigger than a “‘lytel 
cottage.” The author, in his ingenious and pains- 
taking way, had discovered exactly how the vaulting 
of the western crypt was built. Byan actual examin- 


ation'of the structure, :he had proved’ clearly‘to every | 


candid mind that the eastern and western crypts were 
of the same date, and later than the beginning of the 
present structure, which was commenced in 1411. It 
was rather a remarkable thing that the eastern. and 
western crypts should be so different in their con- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


` Fune 3, 1910. . 


struction, the western crypt being a very much plainer” 
building, although of the same date, It was clear 
to him that the eastern crypt. was a large sub-hall,. 
where important business was transacted, and. very 
likely. where meetings were held, while the western: 
crypt was more in the nature of a cellar for the- 
storage of goods. ‘One feature which -proved how - 


important the eastern crypt was considered by the- 


builders, was the very fine approach trom the south | 
which was built, and which the author had opened. 
It had a fine doorway, which no doubt had stone - 
steps leading to it, with niches on either side of the - 
doorway, and stone steps leading down to the floor - 
of the crypt. While Mr. Perks had studied with very” 
great care those two little turret staircases, and had 
discovered several interesting things with regard to. 
them, he confessed that he had not absolutely ex- 
plained everything connected with them, but with- 
out ‘doubt, in the course of time, further interest-. 
ing .particulars would be ascertained. The author 
had also discovered the passage to the north, which: 
led ‘from the crypt to the hall, He did not know 
how: an entrance would be made into the upper halk: 
from behind the monument, but he had no doubt it 
would be managed in some way. ‘The author had said 
very: little about the’ admirable work he was doing: 
in the east.crypt, which would restore the building very 
much to the state it was in soon after it was built. One - 
of the results of his labours, with the co-operation of 
the City Fathers, was that there was. a very good 
prospect, in the near future, of the crypt being made 
easily accessible to the public. With regard to the hall, 
the author had done excellent work in removing the- 
thickness of cement which had so modernised it,. 
and: had made him feel, as Mr. Perks. hime- 
self: had felt, when he first visited it, that 
it was, not genuine. That had been, the belief of- 
a great many people; they had not inspected the- 
building with interest because it appeared to be- 
almost a modern one. After getting through the- 
porch, the date of which was 1425, right into the- 
hall, the building looked brand new, but by removing: 
the cement some interesting facts with regard to its- 
history were discovered. The author, by his work,. 
was giving the hall a far more agreeable appearance, 
and was adding very much to the interest that was 
taken in its history, because. it was now possible - 
to see clearly the action of the Great Fire, and: 
exactly where the new masonry began. When. 
part of the crypt of the old religious house at Black-- 
friars was unearthed some years ago, he saw distinctly 
the action of the fire on the masonry of that build-- 
ing; he chipped off a piece of the stone and found 
that the fire had penetrated it and discoloured it for the- 
depth of an eighth of an inch or more. The beauty of’ 
the Guildhall was very much enhanced by the dis- 
covery of the south window and of a corresponding: 
window on the north side; which, however, was not 
in such a good a state of preservation. He thought the: 
author had: quite proved that the glazing and the 
fittings of the south window dated from 1643, imime-- 
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diately on the destruction of the previous windows, 
which probably almost dated from the time of Whit- 
tington. The author had shown a piece of green Pur- 
beck stone which formed a part of the flooring of the 
ball. It was interesting to him to recall the fact 
that when Crosby-hall was pulled down a flooring 
of green Purbeck was found immediately below the 
‘wooden planking which had been put on in modern 
times. The date of the Guildhall specimen was 1411 
to 1413, while in the case of Crosby-hall it was con- 
siderably later, as the building was not begun until 


1466. The author had referred to six interestimg.. 


allegorical statues on the porch which disappeared in 
1782. From what he read about them, they seemed 
to have been of great interest, and there was an 
admirable drawing of them in the Gardiner collection. 
Originally above those six statues was a statue of our 
Saviour, and about these a certain William Elderton 
wrote some verses in the sixteenth century, beginning 
‘with the lines :— 
“ Where Jesu Christ aloft doth stand | 
Law and learning on either hand.” 

He trusted that the author would be able to trace 
those statues, but he was very much afraid he would 
‘fail to do so, because various enquiries had been made 
with regard to them from time to time, and it seemed 
as if they had entirely disappeared. He was sure all 
‘present were extremely pleased to find the author 
‘had done such admirable work, and felt sure that, 
with the kind co-operation and help of the City 
authorities, he would be able to bring it to a success- 
ful termination. i 


Mr. Deputy F. G. PAINTER (Chairman, City Lands 
~Committee) said-the members of his Committee and 
thimself were very anxious to do all they could to 
-assist the author in the work he was carrying 
out so well, of showing what the Guildball was 
Jike when it was built. He .hoped the public 
would take the opportunity towards the end of 
June of visiting the crypt, the great hall, and the 
-staircases, because he was sure if they did so they 
would be deeply interested in them and would go 
away with a remembrance which:would:last for many 
-years. He had been particularly interested in the 
-author’s remarks with regard to the great disfigure- 
‘ment of the fine stone canopy by the wooden canopy, 
which would look well in many;places,-but was not 
wanted in the Guildball. Part of it was taken down 
„and most of those who were present on the occasion 
were very pleased with the effect produced. He 
was, unfortunately, not present when the inspection 
was made, but he had heard that it was owing to the 
-expense that it was decided not to go on with the work 
at present. He hoped the the time would soon come 
when the work would be done, and the sooner the 
‘better, because he was sure they would all be delighted 
to see the fine stone canopy with some good arras hang- 
-ing underneath it. It was one of his ambitions also 
‘to see the west end of the crypt restored, the groining 
taking the place of the present brick arches. 


JOURNAL OF THE ROYAL SOCIETY OF-ARTS. 


€87 


Mr. W. H. PITMAN said it had given him great 
pleasure last year, when he was Chairman of the City 
Lands Committee, to-assist the author in the uncover- 
ings he had made. If he (Mr. Pitman) had been 
a nervous Chairman, who refused to do anything 
without the consent of the Committee, the de- 
lightful window in the south side of the great 
hall would not have been found last August. The 
City Lands Committee were very anxious to make 
the most of their beautiful building at the Guildhall, 
especially to reveal the crypt which had been used for 
pots and pans, ovens, cooking apparatus, and so on ; 
but all those articles had now been cleared away ; it 
was lighted with electric light, and it was a great 
pleasure to anyone to see it. That revolution was 
accomplished last year, and if -he had done nothing 
else he was only too proud to be able to say that that 
work was carried out during his term of office. He 
sympathised very much with what had been said with 
regard to the disfigurement of the stone canopy at 
the eastern end of the hall. It should be hung with 
arras in the old way, but London smoke was rather a 
difficult thing to deal with, and he was afraid 
beautiful tapestry in such a position would not last 
or preserve its colour as long as it ought todo. He 
was sure, however, that the City Lands Committee 
would take the matter into consideration, because it 
was their great desire to make the hall as beautiful 
and perfect as they .possibly.could on the old lines. 
Since the author came to the Corporation a few 
years ago, he had proved himself to bea manin whom 
they could repose the highest possible confidence, and 
he had no doubt Mr. Perks would see the matter 
through successfully. 


Mr. SYDNEY PERKS, in reply, thanked the present 
and past Chairmen of the City Lands Committee 
for the very kind remarks they had made. The pots 
and pans and cooking apparatus were being 
quickly removed from the crypt, and the connection 
would be made with the Museum within the next few 
weeks. He hoped before the vacation the public 
would be able to walk in and see up a notice saying 
‘“‘ This way to the crypt and museum,” and be able 
to pass from one to the other without having to be 
shown round. 


- On. the motion öf the CHAIRMAN, a vote of thanks 
was accorded to Mr. Perks for his interesting and in- 
structive paper, and the meeting terminated. 


iSIR ELDON ‘GORST’S REPORT ON 
‘EGYPT AND THE SOUDAN IN 1909. f 


II., , 

The Budget of 1910, as compared with that of 
1909, presents no very exceptional features, the esti- 
mated surplus for 1910 being E£200,000, as com- 
pared with E£250,000 for the previous twelvemonth. 
In view of the present economic situation of the 
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country, it is impossible, in the opinion of the 
Financial Adviser, to count on any improvement 
under the important heads of Customs and Rail- 
ways, the estimated receipts- therefrom showing. re- 
ductions. Per contra, the expected revenues from 
certain other sources sbow a satisfactory expansion. 
With regard to the accounts for 1909, as compared 
with the estimates, the:surplus actually-derived shows 
a gratifying increase, the figures being 41,161,000 
instead of being £259,000. 

A sum of E£354,000 has been allotted to the 
Soudan for the extension of the railway south of 
Khartoum, which is being pushed forward for economic 
and strategic reasons. This undertaking is an essential 
factor in the scheme of development of the country» 
whereby its resources may be so increased as to enable 
it at an early date to dispense with the Egyptian 
subsidy. It is, moreover, necessary as a measure of 
insurance against possible disturbance, which, if not 
promptly quelled, might involve very heavy military 
expenditure. The revenue of the Soudan has shown 
a steady increase, from £E35,000 in 1898 to 
41,100,000 (estimated) for 1910. The bulk of this 
great increase is still:required to meet the cost of 
expanding services, but a beginning has been made 
towards reducing the Egyptian subsidy, a step which 
gives promise that this burden may in process of time 
be extinguished. 

The Agricultural Bank of Egypt, founded some 
eight years ago with the object of providing money 
on easy terms for smaller cultivators, has led by its 
operations to an increase in the amount of land held 
by the fellaheen. In spite of defects in the working 
which recent experience will enable the Government 
to remedy, Sir Eldon Gorst is of opinion that the 
Bank has: done much to ‘reliéve the-cofidition ofthe 
peasantry. 

The cotton crop, as already mentioned, was both 


in quantity and quality, much below that of recent © 


years, the cause being somewhat obscure. Sugar- 
cane continues to be cultivated more and more, 
359,000 tons having been produced in 1908-9 as 
compared with 253,000 in the preceding season, 
while the supply in 1909-10 is expected to reach as 
much as half a million tons. The figures as to the 
proportions of native and foreign raw sugar used for 
refining show that a very considerable increase of 
production is still necessary before the factories can 
be entirely supplied from Egyptian sources. All 
other crops were exceptionally good in 1909, and 
prices fell to a normal level. 

Egyptian agriculture, though, is well known to be 
vitally dependent on the Nile levels, and in this 
respect it is gratifying to learn that, following on the 
high flood of 1908, the water supply, in 1909, was 


well maintained. . or the first-time. for:fén yearsthe — 


available summer supply was abundant, and there is 
every prospect of another good summer supply in 
1910. In addition to the good natural flow of the 
river the Assouan reservoir contributed its share, and 

abled a steady level to be maintained. throughout 
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the June weeks of lowest supply. The operations in 
connection with the heightening of the Assouan dam, 


-consisted, in 1909, in completing the sbickenng of 
‘the dam. 


An important law for increasing public security in 
the provinces was promulgated in July last, its main 
provision being summary measures for dealing with 
professional blackmailers and other dangerous 
offenders without the necessity of securing their 
conviction of a definite offence before a regular 
tribunal. Special Commissions, composed of notables, 
were deputed to visit each village throughout the 
country, and draw up lists of the names of 
characters dangerous to public security. In the 
end 283 persons were dealt with and placed under 
police supervision, most of these having been pre- 
viously convicted or prosecuted for serious crimes. 
Since the passing of this law the criminal statistics 
have shown a very great improvement. In addition 
to this law, various ‘accessory measures (have béen 
introduced in the course of the past twelve months 
which, it is confidently hoped, will have effect in im- 
proving the state of public security. 

: With the: object of developing local self-govern- 
ment, the powers of Provincial Councils have beer 
at last enlarged, after discussions lasting over nearly 
two years. The new law came into operation on the 
Ist January last, the elections being held in the 
preceding month. It is noteworthy that out of a 
total of 2,480 electors, 2,194 recorded their votes, 
and in many instances the competition was very keen. 
Sir Eldon Gorst remarks :—‘' The interest- taken im 
the elections was quite exceptional for an Oriental 
country, and justifies the: hope that the large land- 
owners and notables in the provinces will help in 
making’ these bodies a ‘uséfil:and successful part of 
the machinery of government. If that should turn 
out to be the case, I venture to reiterate my opinion 
that this measure will, in the long run, prove a not 
unimportant step in the direction of preparing the 
Egyptians to govern themselves.” 

A law for regulating child labour in factories was 
also promulgated in July, and the inspectors report 
that the managers have everywhere done their best 
to conform to the new regulations. As.regards the 
white-slave traffic or exploitation of European women: 
by other Europeans, the Alexandria police, in co- 
operation with the Society for the Repression of the 
White-Slave Traffic, continue to do all they can, 
within the limits allowed them under the Capitula- 
tions; but until the Egyptian Government is armed 


. with-adequate’ powers .and:jurisdiction over ‘European 


offenders by consent of the other nations, it is very 
difficult to grapple effectually with this evil. 

In the domain of education much gratifying advance 
is noticeable, ‘the attendance at both the Government 
institutions and private institutions under Government 
inspection being largely and continuously on the 
increase. 

As to the personnel of the Administration, Sir 
Eldon Gorst- remarks, in bis concluding observa- 
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tions, that for many years to come, a considerable 
number of higher posts must inevitably be filled 
by Europeans, a fact which will provide promotion 
for the existing ‘generatidn. On the other hand, as 
the quality of the younger Egyptians in the ‘service 
improves, there will be less need for new recruits 
from Europe. This, however, will not affect the 
position of those already employed, so that: an 
eventual reduction of Europeans will ensure that the 
few selected will maintain the high standard de- 
manded of Anglo-Egyptian officials. Amongst the 
chief qualifications necessary for such officers a 
knowledge of the vernacular is indispensable, the 
inconvenience and danger of relying on interpreters 
being notorious. Secondly, one of the most essential 
requirements is to be able to sympathise with the 
feelings and ways of thought—nay even the preju- 
dices--of the people. In his last report on Egypt Lord 
Cromer laid great stress on this point. Lastly, success 
in Egypt depends on the possession of tact, the power 
of self-effacementrand uplimited patience: The greatest 
obstacle at presentis the general want of confidence in 
the intentions of the occupying Power, which prevails 
amongst unofficial. upper. and: middle classes, and 
causes every proposal, brought forward. by Govern- 
ment, to be viewed in a hostile spirit. After explain- 
ing that this state of things is mainly due to anony- 
mous letters and articles in the public press, as well as 
want of sufficient knowledge and an inherent mistrust 
of our good faith, Sir Eldon concludes, ‘‘ Englishmen 
must possess their souls in patience, in the hope that 
time will clear away misunderstanding, and that, in 
the end, all classes of the community, European and 
Egyptian, will recognise that British policy in Egypt 
in no way differs from that followed by Great Britain, 

all over the world, towards countries under Her iiffu- 
ence, namely, to place before all else the welfate of 
their populations.” 


kj 


FRUIT EXPORT FROM WESTERN 
AUSTRALIA. 


The fruit-growing industry in Western Australia 
is not of recent introduction, but until within the last 
few years has not been an extensive one. It is now 
assuming such proportions that the local growers are 
in search of oversea markets for their surplus produce. 
That there will be an increasing surplus for export 
is evident from the number of lately-planted orchards 
. coming into bearing. At the first glance neither the 
climate nor the soil of Western Australia would 
appear pre-eminently suited to the production of 
apples, but the. results of this year’s.: expetimental 
shipments to London go to prove that in quality and 
carrying capabilities certain varieties of apples from 
the West compare very favourably with those pro- 
duced elsewhere in Australia and in . Tasmania. 
Jonathan and Dunn’s seedling apples shipped by 
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the Osterley appear, from the published returns, to- 
have realised 1s. 6d. per case more than the best 
from the Eastern States. Cleopatra's were equally 
successful, The same varieties’ shipped by the Orontes- 
obtained an equally high: range of prices. A ship- 
ment of pears by the Orvieto, consigned to Messrs. 
Keeling and Hunt, arrived in good condition, and the 
prices realised for the West Australian fruit ex- 
ceeded those obtained for the South Australian part 
of the same consignment. Owing to the high range 
of local prices this venture was not immediately 
profitable to those interested, but as showing future- 
possibilities, it is regarded as successful. There is a 
large extent of country in the south-west of the State 
where the soil is considered well adapted for apple 
growing, and where the rainfall is sufficiently regular. 

A shipment of grapes has resulted in failure, owing 
to the arrival of the fruit in bad order; but the 
flavour and appearance of the locally grown grapes 
for sale in Perth and Fremantle are so good, and the 
conditions :appear so favourable to production, that. 


further shipments are sure to be made, and the: 


establishment of a successful export trade in the 
future is highly probable. The geographical position: 
of Western Australia, and the difference in season: 
of ripening, between this State and the eastern parts. 
of the Commonwealth, are elements in its favour. 

In reviewing the results of sbipments such as these,. 
allowance must be made for the possibly higher prices- 
obtainable for produce from a new source of supply 
on account of its novelty, but, as against this, the fact 
remains that the fruit offered for sale in Perth com- 
pares very favourably with that obtainable in Adelaide,. 
Melbourne, or Sydney. 

J. S. HErON. 


ARTS AND “CRAFTS. 
THE JAPAN-BRITISH EXHIBITION. 


(First Notice.) 


Any one who thought about the matter at all must 
have expected that, from the point of view of the: 
ordinary intelligent sightseer not specially interested’ 
in any particular subject but with a mind capable of 
appreciating someting more than the newest kind of 
switchback, the real attraction of this year’s exhi- 
bition at Shepherd’s Bush would be the Japanese: 
Section. Most people know that the Oriental nations. 
generally excel in handicrafts, and that Japan is, to- 
say the least ef it; . nọ, whit béhind her ‘neighbours ;. 
and those well. ‘acquainted with British manufacturers 
have realised that there was a distinct, though perhaps. 
not, very: articulate, :f#pling-afloat amongst them that it 
was hardly wise to show, say, the latest wrinkles in: 
textile manufacture to a nation so well known for its. 
imitative powers as the Japanese, and that not. 
merely because they feared fair competition, but 
because they knew that labour was cheap in the East. 


Ego 


What the man in the street has not realised in 
recent years, when Europe has been flooded with 
cheap goods from Japan, is that the Japanese have 
preduced, and are still producing, not merely pretty 
little “ fancy articles,’’ but some of the finest artistic 
workmanship that has ever been known. It is for- 
getfulness of this fact which has led to the disparag- 
‘ing tone in which it has been the fashion of late to 
talk of certain things as ‘‘ only Japanese,” as if that 
fact proved that they were beneath consideration. 
‘Truly, there is always a heavy price to be paid for 
‘being unduly ‘‘ boomed,” and the English estimate 
-of Japanese art has suffered badly from the effects 
-of the days when it was the fashion for everything to 
‘be in the Japanese style. 

Next to the tastefulness of its setting out, perhaps 
the most noticeable thing about the Japanese Section 
‘is its dignity. There are a few shops near: the 
Uxbridge-road entrance where visitors can buy pretty 
and inexpensive knicknacks to take home to their 
-children or their friends; but in the main buildings of 
‘the exhibition the desire has been, for the most part, 
to show what good work they could do in Japan 
‘rather than how cheaply they could do it. There is 
an entire absence of the little booths which make so 
many exhibitions look like bazaars, and a very large 
‘show of really good things. Another distinguishing 
mark of the exhibition is the evident importance 
- attached by the Japanese to‘ things-which English- 
men would too often half-contemptuously dismiss as 
‘only Arts and Crafts.” There are pictures, it is 
true, in the Japanese side of the Palace of Fine Arts, 
‘but they do not form the largest, nor, in some 
yespects, the most important part of the exhibits. 
-Not only in the retrospective section—which, by the 
way, contains a good deal which it would be worth a 
‘pilgrimage to see—but amongst the modern work, an 
‘important place is taken not merely by metal-work 
:and ivory carving, but by lacquer work, enamel, 
pottery, embroidery, and even weaving. 


Design.—It is interesting to observe,’ running 
through the exhibits in nearly all classes, the struggle 
‘for predominance between the Eastern and the 
“Western ideals, between the old and the new. This 
“is more: strongly maiked in some trades, such as 
-embroidery, than it is in others, but everywhere it is 
present. Side by side with typical Japanese work we 
‘find things clearly influenced by European tradi- 
tions, whilst a bit of lacquer which might have been 
-executed any time within the last few hundred years 
will have for neighbour a box bearing unmistakably 
the impress of the twentieth century. There is, of 
-course, no difficulty in understanding how tempting it 
‘must be for a progressive Eastern nation, coming in 
-contact with Western art, to seek rather to outrival 
the West on its own ground than to go on working 
-on the traditional lines. It is, moreover, only right 
‘that a country should be ready to learn from other 
countries, and that one people should influence 
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another. ‚But it seems a little bit as though the 
well-known capacity and love of the Japanese for 
imitation were leading them at times rather astray. 
It is difficult for the East to understand the West— 
it may be all but impossible for the West to grasp, in 
any real degree, the point of view of the East; but 
surely, in art as in other things, the best work is done 
when a nation, though willing to learn from its 
neighbours and friends, and keeping, as far as may 
be, an open mind, is still too proud of its own tradi- 
tions and its own powers to seek deliberately to work 
in a-foreign and:an alien style. Certainly at Shepherd’s 
Bush the work which is obviously ‘and unmistakably 
Japanese is, taken as a whole, far more satisfying 
than that which might at first sight be, say, a: French 
version of an Eastern theme. 

No one would expect to find any number of working 
drawings at an exhibition of this kind. But a few 
designs for textile fabrics (nearly all of them, by the 
way, coming from Kyoto) are exhibited in the Fine 
Arts building. Of the ten repeating patterns shown, 
four are allover repeats, such as designers over here 
are accustomed to make, whilst the remaining six 
repeat in the length only. There is nothing very 
remarkable about either set of drawings, but they 
illustrate very well the’ attitude of the modern Japa- 
nese designer towards both his own traditions and the 
European ideals with which he comes in contact. 


Textiles.—The building wkich houses the textile 
‘exhibits; is one of the most fascinating places in the 
exhibition. There are, it is true, stray corners in it 
not up to the standard of the section as a whole, but 
the show is a very remarkable one for all that. 

Two or three firms show really fine examples of silk 
weaving - damasks and brocades exquisite in colour, 
and quite beautiful in design. Some of the brocades 
contain a seemingly endless variety of colours blended 
into a wonderfully harmonious whole. Then there 
are various silken fabrics more or less sparingly shot 
through with gold—and some of these, especially 
when the ground colour is of a palish tint, are 
remarkably. subtle in effect. 

Amongst printed fabrics, the gaily coloured 
mousselines de laine. from Osaka, printed in bright 
but pleasant colours, with a wonderfully vivid ground, 
are the ‘most striking exhibits—though there is no 
lack of printed material of various kinds. 

‘After all, however, it is the embroideries which 
form the greatest attraction of this section. There 
are quantities of them, ranging from simple blouse 
trimmings in one tint to the must elaborate pictures 
in stitchery, made up of an almost bewildering wealth 
of colours. They are nearly all executed in silks, in 
satin stitch, or one of the many stitches closely related 
to it—but within these limits there is an almost 
endless variety of execution. It is interesting to 
notice how, whilst European needle-pictures seem 
always to challenge comparison with paintings—and 
to come off rather badly in the contest—the Japanese 
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figure and animal subjects executed in embroidery 
-take their places on a different plane altogether, and 
are judged more readily on their own merits apart 
from any thought of their relation to brush work. 
“This may be partly because so much of the Japanese 
work consists of bird-and animal compositions, in 
which the needleworker can give a sort of texture 
which the painter could not readily get, and which 
“helps the realistic effect. There is a really wonderful 
‘peacock screen in the Palace of Fine Arts, and some 
hardly less remarkable embroidered birds—eagles, 
-ducks, herons, &c., are to be seen in the textile 
-section—together with extraordinarily life-like repre- 
sentations of horses, tigers, and other beasts. A few 
-impressionistic pictures in stitchery are also worthy of 
notice, more particularly a little panel, in which 
a lighted Japanese lantern throws a ruddy 
glare over the face of a woman, stand- 
ing by its side. The scene is indicated with 
wonderful distinctness, and with marvellously little 
labour, the ground stuff being used to the full to com- 
plete the effect. But there is so much embroidery on 
skow, that it is hopeless to attempt to do more than 
‘indicate the kind of thing that is to be seen. ~ 


Metalwork and Enamel.—The Palace of Fine Arts 
contains a wonderful display of metal-work, modern 
as well as retrospective. There are some beautiful 
silver vases and boxes, and some fine examples of 
silver, inlaid with other metals, whilst some of the 
bronze vases are remarkable for their vigorous design 
and workmanship. Perhaps the most wonderful 
things in the way of metalwork are, however, the 
chased iron vases, and the repoussé animals, in the 
same metal, exhibited by C. Yamada. Elaborate 
repoussé work in iron, on a large scale, sounds such a 
hopeless undertaking that one is tempted, at first 
sight, in spite of the reputation of Japanese crafts- 
men, to doubt the accuracy of the labels, but further 
inspection proves that the great lions, shown at 
Shepherd’s Bush, are really beaten up, and not, 
as one would naturally have expected, cast. They 
care not, perhaps, to Western eyes, quite worth the 
trouble of making in this way, but they are none the 
‘less remarkable.. 

The cloisonné enamel is, some of it, wonderfully 
tender and delicate in colour—notably the card tray de- 
-corated with trout anda fishing net, exhibited by Jubei 
Ando of Nagoya. But the colour is, on the whole, 
‘that which one associates rather with porcelain, than 
with enamel on metal. In fact, it is difficult to tell 
„at a glance just where the pottery exhibits begin and 
the enamels end. The work shown in the Palace 
.of Fine Arts is nearly all of the kind which, far 
from making use of the gilt line of the metal cloisons, 
either avoids. the clozsons wherever possible or does 
its best to hide them; but there are several fine 
pots exhibited in the industrial section, two of them 
of huge proportions, where the older Chinese method 
is adhered to. 
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EMPIRE NOTES. 


The Death of King Edward.—The loss which the 
Empire has sustained in the death of our late beloved 
Sovereign has found universal expression in all parts 
of the British: Dominipns overseas. Canada, Aus- 
tralia,- South A frica, ‘India, andthe Crown Colonies 
have all united in their tribute of love and veneration 
for King Edward VII. The testimonies of attach- 
ment to the Crown which have thus been afforded are 
a striking. proof of the strength and virility of the 
Imperial tie and of the unity of the Empire. In this 
fact lies the hope of the future, and also the promise 
of that awakened interest in our Imperial responsi- 
bilities to which King George V. called attention 
after his return from his voyage round the world in 
1901, when, as the Duke of York, he opened the 
Commonwealth Parliament and visited South Africa 
and Canada, as the representative of his father. The 
new king’s message, “To my People beyond the 
Seas,” has been received with great and sympathetic 
interest throughout the Empire and has evoked a 
response from all the different classes and peoples 
who own the British sway, a response which carries 
with it an assurance of loyalty unequalled in the 
history of the Empire. 


Imperial Expansion in the Last Reign.—Some 
attention has naturally been called to the growth of 
the Empire during the brief time in which King 
Edward reigned. In the matter of trade expansion, 
comparison is only possible between 1901 and 1908, 
statistics of which have recently been published. 
From these we find that in the first year of the late 
reigu the total trade of the British Empire with foreign 
countries was £876,000,000, while in 1908 it had risen 
to £1,121,000,000. During the same period the total 
inter-Imperial trade rose from £297,000,000 to 
£377,000,000, showing, together, an increase of 
£325,000,000. In-the products of the Empire there 
has been, also, a remarkable expansion, as illustrated 
by the fact that the production of coal within the 
Empire expanded from 241,000,000 ‘to 301,000,000 
tons; iron ore from 13.379,000 to 16,399,000 tons ; 
cotton from 1,099,252,000 to 1I,479,041,000 pounds ; 
wheat from 410,000,000 to 541,000,000 bushels; and 
gold from £30,000,000 to £53,000,000 in value. 
These figures, while they demonstrate the potentiali- 
ties of the Empire give but a faint indication of its 
ultimate productiveness, when our oversea lands are 
more adequately peopled, and more fully cultivated. 


South Africa and the new Governor-General.— 
The arrival of Viscount Gladstone, the first Governor- 
General of a United South Africa, at Cape Town, 
marks an important stage in the advance of that 
great country, whose unification was celebrated 
by special ceremonies on the 31st May, the day 
officially proclaimed as a day of thanksgiving for 
the Union. Although, on account of the death of 
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King Edward, it had been decided that the in- 


tended rejoicings should not. take place, the occa- 
sion was marked by a deepened interest in, and 
an assured expectation of, the progress. of the 
country under. the new. régime which has just been 
inaugurated. The Governor-General and the new 
Premier, the Hon. Lovis. Botha, will have the best 
wishes of all who. are: interested in the welfare: of 
South Africa and who believe that, under the Union; 
Boer and Briton will work together for the national, 
commercial, and industrial prosperity of the now 
united people. To this end Lord Selborne, the 
late High Commissioner, has sedulously laboured, 


-and to'him and his predecessor, Lord Milner, much ' 


of the success of the present political situation in 
South Africa is due. 


South African Trade with Great Britain.—A 
summary of statistics of trade between the United 
Kingdom and South Africa, during the past year, 
shows a very gratifying increase. The value of ex- 
ports of wool rose, in 1909, from £2,892,000 to 
£4,235,0C0 ; hides from £203,000 to £258,000; goat 
skins from £314,000 to £372,000, and sheep skins 
from £549,000 to £607,000 Mohair, however, 
showed a reduction of £98,000. The imports from 
the United Kingdom also increased in value— 
4342,000 for apparel, £184,000 for cotton piece goods, 
£238,000 for machinery, and £14,000 for boots and 
shoes. Of these increased values, Natal claims 
£ 500,000. 


Flax in Canada.— There is certainly a future for 
the cultivation of flax in Canada if the recent dis- 
covery of a process of treating the straw for textile 
purposes turns out satisfactorily. At present flax is 
grown in Canada for its seed, the linseed of commerce, 
alone, and yields from 10 to 16 bushels per acre, at a 
value of 5s. per bushel. The cost of cultivation is 
_ about 30s. per acre. While this affords a fair margin 
of profit, the value of this industry will be greatly 
enhanced if the process referred to results in the 
manufacture of tow from. the stalk, as the straw 
averages I tons to the acre, which would yield 
about 25 per cent. of tow. The refuse, also, can be 
used for paper-making. 


Hemp in New Zealand.— A similar development to 
that reported above formed the subject of an address 
at a meeting of flax millers, held in Palmerston, New 
Zealand, some time ago, by Mr. W. Akers, who had 
returned from a visit to the chief hemp centres of the 
world. He stated that he met in London Dr. 
Naumann, head of the Crafts Department, South 
Kensington, who showed him samples of a fabric 
made from New Zealand hemp. It closely resembled 
silk, but had an advantage over that material in that 
it possessed a remarkable propensity for taking dyes. 
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Dr. Naumann said that he knew of no other substance 
which showed the brilliancy of dyes to such perfection 
as this product of New Zealand hemp. . It appears 
that he has invented a process of chemical treatment, 
whereby the acid in the fibre can be extracted, thus — 
producing a glossy substance from which the fabric is 
made: . l l 


The Water Power of New Zealand.—Dealing 
with the question of the water power available im 
New Zealand, the Hon. R. McKenzie, Minister for 
Public Works and Mines, said, in-a recent interview, 
it was estimated by an expert that the water power 
of the Dominion could be utilised to produce 
£6,000,000 worth of nitrates per annum, which, in 
view of the working out of the deposits in Chili, was 
important, as well as from the fact that the establish- 
ment of a satisfactory scheme, similar to that employed 
in Norway, would provide work for 10,000 men. Next 
session the Government propose to vote £500,000 for 
the inauguration of the scheme. At the outset the 
simplest and most necessary work would be under- 
taken, to be followed by larger plans for ‘‘harness- 
ing’’ the rivers and waterfalls of New Zealand for the 
purpose of power production. 


The Canadian Northern Steamer, “ Royat 
Edward.” —The Royal Edward, the first steamer 
of the Canadian Northern fleet, which left Bristol on 
the 12th May for Quebec and Montreal, amid con- 
siderable rejoicings, appears to have made a splendid 
passage across the Atlantic. Nothing like it has 
ever been done in the Canadian trade before, and her 
performance has created a sensation in shipping 
circles, Every day until noon, Tuesday, May 17th, 
she steamed 489 knots. On her best day’s run she 
made an average of 20% knots per hour, and this speed 
would have been maintained had it not been for fog. 
From Avonmouth to Father Point, on the river St. 
Lawrence, she occupied only 5 days, 22 hours, 4E 
minutes. This constitutes a record for the southern 
and longer route, and the commander, Captain 
Roberts, declares that his vessel will obtain even 
better results under more favourable conditions. 


Nova Scotia |Apples.—Statistics of the total export 
of apples from Nova Scotia for the 1909-10 season, 
show that over 800,000 barrels were sent out of the 
country. Ifto these be added the quantity used in 
home consumption for cider, vinegar, and other pur- 
poses, it is estimated that the total crop would be 
about 1,000,000 barrels. The figures are as follows: :— 
Total export, barrels, 709,207; half barrels, 628 ; 
boxes, 4,885. The box shipments are likely to 
increase, as many buyers prefer boxes to half barrels. 
The local consumption was 130,000 barrels. - ‘This is 
one of Nova Scotia’s most important agricultural 
industries. l Ao ae yo 
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MICHAEL CARTEIGHE, F.C.S.— Mr. Michael 
Carteighe, who had been a member of the Society 
since 1877, died at Goring-on-Thames on the 30th 
ult. Mr. Carteighe always took a very active interest 
in the Society’s work. He became a member of the 
Council in 1888, and from that time he served, with 
only short intervals, either as an Ordinary Member or 
a Vice-President till the year 1908, when he retired 
in consequence of failing health. For more thana 
year previous to his retirement he had been very 
seriously ill and’ nearly blind, but he recovered suffi- 
ciently to attend to a certain extent to his business 
matters. He presided at several of the Society’s 
meetings and attended very many of them. His 
intimate knowledge of matters connected with phar- 
maceutical chemistry, and his great business capacity, 
made him an extremely useful member of the Council, 
while his genial and pleasant character was greatly 
appreciated by his colleagues and his many friends. 

He was early educated as a scientific chemist, and 
intended to have practised as a consulting chemist, 
but for family reasons he was obliged to take up the 
management of the important pharmaceutical busi- 
ness of Messrs. Dinneford, of which he continued to 
be the head until his death. He was for long asso- 
ciated with the Pharmaceutical Society. of Great 
Britain, and from 1882 to 1896 he was its President. 
In all matters connected with pharmacy he was 
regarded as an authority, and he took an active 
part in bringing about the numerous legislative and 
other changes in the practice of pharmaceutical 
chemistry necessitated by the advances in modern 
science. He also did much to raise the status of 
pharmacists and to improve their scientific education. 

He was one of the founders of the Institute of 
Chemistry, and it was due in large measure to his 
intimate knowledge of professional chemistry, and to 
his personal tact and judgment, that the difficulties 
inherent in the work of founding a new institution of 
the sort were overcome. 

He was an old and well-known member of-the 
Alpine Club, and for many years devoted his summer 
holidays to Switzerland. A skilful and enduring 
climber, he-had a minute and accurate knowledge of 
the Alps, acquired for the most part4in the early days 
of mountaineering, though he continued his visits to 
his favourite country until illness, ratber than 
advancing years, incapacitated him from even the 
easiest expeditions. 

Mr. Carteighe was in his 69th year at the time of 
his death. 


PROFESSOR ROBERT KocH, For.Memb.R.S.— 
By the death of Professor Koch, which took place at 
Baden-Baden on the 27th ult., the world of science 
loses one of its most distinguished ornaments, for it is 
very largely due to his labours that the study of 
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bacteriology has been established on its present 
basis. Born at Klausthal, in Hanover, in 1843, he 
was educated at Gottingen, where he graduated in the 
faculty of medicine. Beginning to practise at Wall- 
stein, he devoted all his leisure to the study of 
bacteriology, then in its infancy, and in 1876 he ob- 
tained a pure culture of the bacillus of anthrax. This 
work not only attracted the attention of men of 
science in all countries, but it led to his appointment 
to a post in the public sanitary service, which left him 
time and opportunities for pursuing his researches. 
In 1882 he succeeded in identifying the tubercle 
bacillus, and in the following year he was appointed a: 
Privy Councillor, and directed by the Government to- 
proceed to Egypt and India to study the bacteriology. 
of Asiatic cholera. As a reward for this work he re- 
ceived from the Government the sum of £5,000, and, 
in 1885, he was appointed Professor of Medicine and 
director of a new hygienic institution which was- 
attached to the University of Berlin. In 1901 Pro- 
fessor Koch made his memorable statement, in a 
paper read at the International Conference on 
Tuberculosis held that year in London, to the effect 
that human tuberculosis differs from bovine, and that 
the elaborate precautions concerning the consumptiom 
of tuberculous flesh and milk, which English men of 
science were endeavouring to institute, were unneces- 
sary. This pronouncement led to a controversy 
which must be fresh in the memory of all, and re- 
sulted in the appointment of the Royal Commission on- 
Tuberculosis. In the face of the reports of this weighty 


‘body Koch, who for a time stoutly held his, ground, 


was compelled to modify his views, and it is no longer 
disputed that bovine tuberculosis is a source of grave 
danger to mankind. F 

But if Koch on one or two occasions was led 
into utterances which were ultimately proved incor- 
rect, of the immense value of his general work. 
there can be no dispute. Nor did he fail to re- 
ceive full recognition. On his retirement from the 
Directorship of the Berlin Sanitary Institute the 
Kaiser conferred on him the title of Excellency, and 
the Star of the Prussian Order of Merit. He had 
been decorated by the Government of almost every 
civilised country. He received the Nobel Prize 
in 1905; previously to that he had been elected a 
Foreign Member of the Royal Society, and only last 
year he was elected an Honorary Corresponding. 
Member of the Royal Society of Arts. 


GENERAL NOTES. 


THE INTERNATIONAL CONGRESS OF TROPICAL. 
AGRICULTURE, — The International Congress of 
Tropical Agriculture, organised by the International 
Association of Tropical Agriculture in co-operation 
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with the Belgian Society for the Study of Tropical 
Agriculture, assembled in Brussels on May 20th. A 
series of reports on subjects of general importance 
was presented to the Congress. These will be pub- 
lished by the International Association. The subjects 
-dealt with included the plants in tropical countries 
‘which furnish indiarubber. The reports, and the 
papers which were also presented, gave accounts of 
the present position of rubber production in all the 
principal countries of the world. Dr. Warburg’s 
account of the success which has attended the cultiva- 
tion of Ceara rubber in German East Africa attracted 
particular interest, as did also his report on Funtumia 
.elastica in the Cameroons. In a paper on ‘‘ Hevea in 
French West Africa,’? M. Yves Henry, Director of 
Agriculture for the French Colonies, stated that the 
Para rubber tree (Hevea braziliensis) had failed in 
several regions to give satisfactory results, whilst 
Hevea spruceana had proved to be a valuable rubber 
producer. The Ceara tree had done well in Dahomey. 
At the suggestion of the French Colonial Office the 
International Association proposes to appoint an 
International Committee to collect full information 
respecting the nature and value of the rubber-produc- 
ing plants of the world. Reports were also presented 
on native alcoholic liquors and their use in tropical 
countries, and on the acclimatisation of European 
animals in tropical countries. 


THE EXTENSION OF FRUIT GROWING. — The 
agricultural statistics (1909) just issued, afford gratify- 
ing proof of the continuing growth of fruit cultivation 
in Great Britain. This growth is not rapid, but it is 
steady, and it covers all kinds of small fruit. Com- 
paring the area under cultivation in 1909 with that of 
1907, it will be found that the area under strawberries 
has increased from 27,827 acres to 30,064, under 
raspberries fiom 8,878 acres to 9,257, under currants 
and gooseberries from 25,590 acres to 26,106, and 
under other kinds (including mixed areas) from 19,880 
acres to 21,689, raising the total from 82,175 acres to 
87,116. The counties mainly contributing to the 
increase were Kent, Norfolk, Cambridge, and Suffolk. 
Comparing 1908 with 1909, strawberries show an 
extension of nearly 1,250 acres, about 500 acres 
being added in Kent, over 300 acres in Cambridge, 
over 250 acres in Norfolk, and over 100 acres in 
Herefordshire. Of the 1,000 additional acres returned 
under ‘‘other kinds,” including mixed areas, in 1909, 
as compared with 1908, nearly 900 acres were con- 
tributed by Kent. Orchards, too, show increase—from 
250,176 acres in 1907, to 250,297 acres in 1908, and 
251,336 acres last year. The most noticeable changes 
in the area under orchards were additions of 1,178 
acres in Kent, 530 acres in Cambridge, and 439 acres 
in Worcester. Cherries are the only fruit that show 
a decrease as compared with 1907—from 12,027 acres 
to 11,474 acres. Pears were less by about 150 acres 
last year than in 1908, but nearly 500 acres in excess 

- Of 1907. 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, June 6...Royal Institution, Albemarle-street, W., 
5pm. General Monthly Meeting. 

Engineers, Room 18, Caxton-hall, Westminster, 
S.W., 74 pm. Mr. C. V. Biggs, “The Inspec- 
tion and Testing of Engineering Materials and 
Machinery.” 

Chemical Industry (London Section), Burlington- 
house, W.,8 pm. 1. Mr. G. Nevill Huntly, ‘‘ The 
Accuracy Obtainable in Fue] Calorimetry.” 2. 
Mr. J. L. Foucar, ‘‘ Differential Distillation.” 3. 
Messrs. C. T. Kingzett and R. C. Woodcock, 
“The Production of Formic Acid by the Atmo- 
spheric Oxidation of Turpentine.” 4. Mr. S. H. 
Blichfeldt, ‘‘ Proposed Method for the Estimation 
of Butter Fat, Cocoa Nut Oil, Palm Kernel Oil, 
and the Determination of their respective Propor- 
tions in Mixtures.” 5. Prof. R. Meldola, ‘‘ The 
First Synthesis of Ethy] Alcohol.” 

Geographical, Burlington-gardens, W., 8% p.m. 1. 
Major G. F. A. Whitlock, ‘‘ The Yola-Cross River 
Boundary Commission, Southern Nigeria.” 2. 
Mr. P. A. Talbot, ‘The Land of the Ekoi, Southern 
Nigeria.” 

Pritish Architects, 6, Conduit-street, W., 8 p.m. 

Victoria Institute, 1, Adelphi-terrace-house, W.C., 
43 pm. Ven. Archdeacon B. Potter, ‘ Deter- 
minism.”’ 


TuESDAY, JUNE 7...Royal Institution, Albemarle-street, W., 

3pm. Mr. C. J. Holmes, ‘‘ Heredity in Tudor 
and Stuart Portraits.” (Lecture II.). 

Alpine Club, 23, Savile-row, W., 8¢ p.m. 

Photographic, 35, Russell-square, W.C., 8 p.m. 
Messrs. F. J. Terry and F. W. Hicks, “ Western 
Wanderings.” 

Colonial, Whitehall-rooms, Whitehall-place, S.W., 
8 p.m. Prof. S. Wilkinson, ‘Thoughts on 
Imperial Defence,” 


WEDNESDAY, JUNE 8...Biblical Archæology, 37, Great 
Russell-street, W.C., 4 p.m. 

Dante Society, 33, Portland-place, W., 3 p.m. 
Annual Meeting. Mr. Alfred Austin (Poet 


Laureate), ‘‘ Byron in Italy.” 


THURSDAY, JUNE g...Antiquaries, Burlington -house, W., 85 
p.m. 
Royal Institution, Albemarle-street, W., 3 p.m. 
Major Ronald Ross, “ Malaria.” (Lecture II.) 


FRIDAY, June 10,..Royal Institution, Albemarle-street, W., 
apm. Dr. H. Deslandres, ‘‘ The Progressive Dis- 
closure of the Entire Atmosphere of the Sun.” (In 
French.) 

Malacological, Burlington-house, W., 8 p.m. 1. 
Dr. J. Cosmo Melvill, ‘‘ A Revision of the Species 
of the Family Pyvamidellide occurring in the 
Persian Gulf, Gulf of Oman, and the North 
Arabian Sea.” 2. Mr. R. H. Burne, “The 
Anatomy of Hemiflecta Foullwoyt, from New 
Guinea.” 3. Mr. A. Reynell, ‘‘ Further Notes on 
the Dates of Issue of Sowerby’s ‘ Conchological 
Illustrations.’ ’’ 

Astronomical, Burlington-house, W., 5 p.m. 

Physical, Imperial College of Science, South 
Kensington, S.W.,8 p.m. 1. Dr. W. E. Sumpner 
and Mr. W. C. S, Phillips, ‘‘ A Galvanometer for 
Alternate Current Circuits.” 2. Mr. A. E. 
Garrett, “The Positive Electrification due to 
Heating Aluminium Phosphate.” 

SATURDAY, JUNE 11...Royal Institution, Albemarle-street, 
W., 3 p.m. (Tyndall Lectures.) Prof. J. A. 
Fleming, ‘‘ Electrical Heating and Pyrometry. 
(Lecture IT.). 
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All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


NOTICES. 


ALTERATION OF BY-LAW. 


Notice is hereby given that at the Annual 
General Meeting to be held on Wednesday, 
the 29th inst., the Council will propose to alter 
By-law 83 by the substitution of the words 
‘“ half-an-hour’’ for the words ‘‘ one hour.” 

The first sentence of the by-law as proposed 
to be amended would then read as follows ;— 

“ The ballot shall be taken at the Annual 
General Meeting, arid shall remain open not 
less than half-an-hour.”’ 

(By order of the Council), 


HENRY TRUEMAN WOOD, 
Secretary. 


CONVERSAZIONE. 


In consequence of the lamented death of 
His Majesty King Edward VII., the Council, 
at their meeting on Monday, the gth ult., 
decided to abandon the holding of the 
Society’s Annual Conversazione (announced 
fur the 22nd inst. at the Natural History 
Museum). The Council feel sure that their 
decision will be in consonance with the wishes 
of the members. 


DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. 

The ‘‘ Directory of the Royal Society of 
Arts ’’ contains a short sketch of the Society’s 
history, an account of the Trust and Prize 
Funds which it administers, a history of 
the Examinations which it has carried on for 
the past 50 years, a description and illustrations 
of its Medals, lists of the Albert Medallists, and 
of past and present officials, the Charter and 
By-Laws, and other general information. 

The price of the Directory is 2s.; to members 
1s. 6d. (post free). Copies can be obtained 
from the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


3 


INDIAN SECTION. 


Thursday afternoon, May 26th; SIR GEORGE 
S. WHITE, V.C., G.C.B., O.M., G.C.S.I., 
G.C.M.G., G.C.I.E., G.C.V.O., in the chair. 


The CHAIRMAN, in opening the meeting, said that 
he was associated with the author in 1886-1887 at 
Mandalay, and he had sufficient remembrance of the 
excellent work which Sir Richard did there to be 
able to assure the audience that his paper would be 
full of research and of knowledge on the subject. 
At that time the author was entrusted with the task 
of turning out a number of Burmans with their 
families who had squatted in the grand palace of 
King Theebaw, who was dethroned by the British 
and expatriated. It was an invidious task, which 
required not only the author’s characteristic energy 
and ability, but also that close sympathy with and 
feeling tor those whom he had to remove; and it was 
a guarantee of his sympathy with the people of Burma 
that, as far as the speaker’s memory served him, he 
carried out that work without a single complaint 
being made by any of the people who were removed. 


The paper read was— 


THE PEOPLE OF BURMA. 


By LT.-COL. SIR RICHARD C. TEMPLE, Bart., 
C.I.E. 


In order to obtain a firm grasp of such a 
subject for elucidation as the people of Burma, 
it is necessary to keep the geography of the 
country itself and of the surrounding coun- 
tries clearly in mind. First, let me draw 
attention to the position of Burma in the 
south-east corner of-the-Asiatic continent, and 
its size in relation to the countries around it. It 
will be seen that it lies east of India, south of 
China, and west of Siam and modern Indo- 
China. Politically it is divided at the present 
day into Upper and Lower Burma, transient 
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divisions that do not affect considerations of 
ethnology. Upper Burma is a fairly compact 
area, roughly between 92° and 101° east longi- 
tude, and between 28° and 20° north latitude in 
its extreme limits. Lower Burma is a very long 
drawn out and straggling area along the north- 
east and east coasts of the Bay of Bengal, 
stretching from about 20° north a long way down 
the Malay Peninsula to as far as 10° north. 
The whole country, therefore, covers a large 
irregular space, within which dwells an 
apparently heterogeneous population of some 
ien and a half milion people of many 
nationalities, and certainly presenting a great 
varıety of appearance and civilisation. 

I next draw your attention to a much larger 
area that has affected the present population 
of Burma—whence, to my mind, it has either 
come, or over which it has, at one time or 
another, spread itself. I use the term ‘‘ to my 
mind ” advisedly, as, in the present condition 
of our knowledge of the Indo-Chinese peoples, 
practically every statement concerning them 
must be regarded as controversial, and all the 
remarks I am about to make are subject to 
this reservation. They represent what I per- 
sonally think, as at present advised, after a 
prolonged study of the subject, and there are 
those who, no doubt, think I am wrong. Į 
shall be very pleased to hear what they haye 
to say, for it is only thus that such subjects as 
this can be eventually cleared up. 

In my view, the whole of what we now call 
the indigenous population’ of Burma belongs 
to one ultimate race. All the peoples or tribes, 
who are now inhabiting the country, as the 
national or tribal home, belonged, in one form 
or another, to what is usually known, in general 
terms, as the Indo-Chinese type of mankind. 
They do not represent the aboriginal popula- 
tion, which I believe to have been a Negrito 
race, the few remnants of which are still repre- 
sented, in its aboriginal form by the Anda- 
manese, and in forms more or less mixed up 
with ancient or modern neighbours by such 
aborigines as the Semangs of the Malay Penin- 
sula and the Aetas of the Philippine Islands. 
This view involves the assumption of an immi- 
gration from outside, and this immigration, to 
my mind, started from the north about the 
upper courses of the Yangtsekiang and 
Hoangho rivers, far, away in the Central 
Asian highlands in what is now Western 
China. The immigrants at various periods, 
some of them: very remote, always kept a 
general southerly course . and spread them- 
selves all over modern Burma and very 
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far beyond its borders to the east and 
west. 

The extent of the migration, as I understand 
it, is roughly indicated in the maps on pages 
698-700, though I do not mean that all the area 
shown is still mainly occupied by the migrat- 
ing tribes. It will, however, be seen therefrom 
that the Indo-Chinese variety of mankind 
covers, or has covered, an immense area in 
South-East Asia—from the Western Himalayas 
to Canton, and from Central Asia to the Malay 
Peninsula and Central India. 

All the immigrants of the kind above 
mentioned invaded the Burma of to-day in 
very early times, and in three main successive 
waves of invasion, now represented by the 
three chief races inhabiting the country—the 
Talaings, the Shans, and the Burmans, to give 
them the usual appellations by which they are 
known to Europeans who study Burma. 

In addition to these three great waves of 
migration, there was a fourth, as old as, if not 
older than, the earliest of those which concern 
us now. It did not affect modern Burma, but 
it partly accounts for the area I have repre- 
sented as in the occupation, at some time or 
other, of the Indo-Chinese peoples, and I, 
therefore, mention it here. This migration is 
now represented by the speakers of the Munda 
languages of India, the Nicobarese and various 
tribes in the Malay Peninsula, and was, at 
least, closely connected with the earliest in- 
vasion of Burma. 

In support of these statements can be 
adduced the fact: that representatives of the 
invading tribes are’ still to be found all about 
the long frontiers of Burma; in Tibet and the 
northern borders of India; in isolated patches 
in India itself, to the westward ; eastward all 
over the Indo-China of to-day, as far as the 
shores of the ocean; and, beyond doubt, in 
many parts of Southern China as well. 

The earliest irruption of the Indo-Chinese 
into Burma was that of the modern Mon- 
Annam or Mon-Khmer race, who still call 
themselves Mons, but are better known to us 
by their Burmese name of Talaings, or by the 
European term Peguans. Up to the last 
quarter of the eighteenth century, when Euro- 
pean travellers spoke of the inhabitants of 
Burma, they meant Talaings and not Burmans, 
and all the vernacular terms with which their 
accounts are interlarded were attempts at 
transcribing Talaing and not Burmese ex- 
pressions. In the middle of the eighteenth 
century the Talaings were, however, subjected 
to one of those crushing conquests at the 
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hands of the Burmans not uncommon in 
‘Oriental history, and they are, nowadays, 
almost altogether absorbed by the conquerors, 
so far as Burma is concerned, but before the 
-conquest they had always exercised an enor- 
mous influence on the population generally as 
a ruling race. In current domestic customs 
and in notions governing religious practices, 
they still exercise an influence that is no doubt 
quite unsuspected by the modern Burmanised 
population. There is ‘abundant evidence to 
show that the present localities in which they 
still predominate form but a very small portion 
of the area they have at one time or another 
overrun—an area once extending from the 
Khasi Hills of Assam to the Pacific Ocean, 
and from Central Asia to the Malay Peninsula. 

The second irruption was that of a race now 
called, in general terms, Siamese-Chinese. 
They call themselves Tai Shan is the Bur- 
mese term. Siam, Siamese, and the like are 
European corruptions of the Malay name 
Siam, which no doubt is a form of the same 
name that gave rise to the Burmese Shan. 
To the east, among their many appellations, 
they are best known as Siamese and Laos, 
and to the west they included the old ruling 
race of the Ahoms of Assam. In fact they 
have, at some time or other, extended from the 
Brahmaputra to the Gulf of Tongking and 
even into the islands of the China Sea, and 
all over Western and Southern China also. 
At various periods of history the Shans have 
been a ruling race in many parts of Burma, 
and have consequently exercised, and still 
exercise, a very great influence over all the 
component parts of the population. 

The last great irruption of Indo-Chinese into 
Burma was that of the Bama, whom we call 
Burmese. They are, in their present habitat, 
only part of a great race, the Tibeto-Burman, 
occupying a huge area, from the Western 
Himalayas to modern Western China, and 
from Central Asia to the southernmost parts 
of Burma. After a long and varying struggle 
for supremacy, the Burman has succeeded in 
attaining an overwhelming influence in the 
land of his adoption, which is still increasing, 
owing to the beaten race seeking to merge 
their nationality, where they can, in that of the 
conqueror. 

My remarks have been, perhaps, already 
of a controversial nature, but 1 have now to 
enter an unquestionably controversial part of 
my discourse, when I proceed to discuss the 
ethnological position of the great number of 
the smaller races and tribes inhabiting Burma, 
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who do not call themselves, and are not usually 
recognised as being either Talaings, Shans or 
Burmans. For classifying and differentiating 
these, we must choose some criterion for deter- 
mining affinity or difference. In the present 
state ot the study of the Indo-Chinese, the only 
practical criterion is language. I notice that 
all students have come back to language to 
establish affinity, or otherwise, in the case of 
the tribes inhabiting Burma, and that, too, 
though those familiar with India, and what 
are known as the Near and Mid-East, are well 
aware that language is not by any means a 
safe guide in ethnography. The reason for 
making language the gauge in Burma is, 
nevertheless, not far to seek, because in a 
country where the population is practically of 
one ultimate stock, language must play the 
most important part of all considerations, 
in relation to internal classification. I shall, 
therefore, proceed to classify all the tribes and 
races found in Burma by language alone, so 
far as that is at present known to us, and for 
this purpose I draw attention to yet another 
map, showing the areas chiefly occupied at 
the present day by Talaings, Shans, and 
Burmans, and their congeners as decided by 
linguistic affinities. 

I will take first the Tibeto-Burman race, to 
which, on the principle just explained, belong 
eighteen minor tribes and races, including 
the Maghs or Arakanese to the south-west on 
the borders of Bengal, the Lihsaw group of 
wild tribes to the north-east on the Chinese 
frontiers, the Kachins, known also to writers 
and explorers as the Chingpaws, Singphos to 
the north, and the Kuki-Chin group of wild 
tribes to the west on the borders of Assam. 
The Chin tribes are reported under a be- 
wildering variety of synonyms, dependent on 
whether the reporter has been an Assamese or 
Burmese official. Next I take the Siamese- 
Chinese race, which, on the same principle, is 
divided into seventeen tribes in two main 
groups—the Tai or Shan, and the Karen. 
The former are spread widely over the country, 
but chiefly to the north and south, and the 
latter chiefly to the south and east, with a 
wedge in the centre between the Burmans 
and the Talaings. And lastly, I take the 
Mon-Annam race in some fourteen tribes in 
two groups,—the North Cambodian or 
Talaing, and the Wa-Palaung, whose seat is 
chiefly on the north-east frontiers, and among 
which are some of the most primitive tribes in 
the country. 

It may be thought that I have fallen into the 
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trap of loading my paper with uncouth names, 
but the fact is I am trying my best to keep 
them out of it. Minute subdivision is, as in 
India, the rule in Burma also, largely due to 
the mountainous nature of the country. The 
locally recognised divisions of the people are 
usually spoken of asif their names and ethnical 
reference were well known, and in describing 
the people it is difficult, in fact, to avoid 
mentioning small sub-tribes. To explain my 
meaning, I give here a list of the tribes more 
commonly spoken of under their best-known 
names, grouped together according to the 
ethnology above adopted. 


INDO-CHINESE TRIBES. 


I.—TIBETO-BURMAN RACE. 
(a) Burmese Group. 


Burmese, Arakanese, Tavoyan, Yaw, Chaungtha, 
Yabein, Intha, Taungyo, Kadu, Mro, Hpon. 


Libsaw Sub-Group.—Lihsaw, Lahu, Akha, Akhö. 


(0) Kachin Group. 
Chingpaw, Singpho, Kauri, Szi, Lashi, Maru, 
Maingtha. 
(c) Kuki-Chin Group. 
Northern : Thado, Sokte, Siyin. 
Central : Tashon, Lai, Shonshe, Kyaw. 
Southern ; Chinme, Welaung, Chinbok, Yawdwin, 
Yindu (Shendu), Chinbon, Taungtha, Kami, Anu, 
Sak (Thet), Yoma Chin. 


II.—SIAMESE-CHINESE RACE: 
(a) Tai (Shan) Group. 


Northern : Burmese Shan, Khamti, Chinese Shan. 
Southern : Siamese, Lao, Hkun, Lü. 

(6) Karen Group. 
Northern: Karenni (Red Karen), Bre, Mané, 


Sawngtung, Padeng Zayein, Bangang Zayein, Kawn- 
sawng, Yintalé, Sinhmaw Mepauk, Yinbaw, White 
Karen. 

Southern : Sgau, Pwo, Mopgha, Taungthu. 


ITI.—Mon ANNAM RACE. 
(a) North Cambodian Group. 
Talaing. 
(b) Wa-Palung Group. 
Hka Muk, Lemet, Palaung, Wa, Tai Loi, En, 
Hsen, Sum, Mong, Lwe, Hka La, Son, Riang, 
Danaw. . 


From this list you will perceive something 


of the difficulty that the ethnologist has to . 


encounter in trying to acquire and impart to 
others, a clear idea of the population of Burma. 
But puzzling as the subject is, the racial and 
tribal sketch-map you have just seen, I think 
establishes the remarkable fact that the thre2 
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great races have, on the whole, kept well to- 
gether throughout the struggles of ages, in 
spite of having to leave, here, and there, iso- 
lated relatives high and dry amidst aliens. 
This, i in turn, leads to the great fact, which all 
students of the ethnology of Burma should, in 
my judgment, keep clearly before them, that 
in the tribes inhabiting that country we have 
before us an instance of variety in homogeneity : 
we have merely to study the variants of one 
main race. . 

Now, although I have thus definitely grouped 
the various tribes together, it must not be 


understood that the student will always find 


the grouping at once recognisable on investi- 
gation. Take the case of the Karens, for in- 
stance ; perhaps the most interesting of all the 
races to study. The Karen undoubtedly had 
his original home in China, and his speech 
belongs to the Siamese-Chinese sub-family ; 
but his ethnic peculiarities are many, and he is. 
not readily to be identified with the other races, 
among whom he dwells, and with whom his. 
affinities lie. He often describes himself as. 
own brother to the Kachin, who belongs to a 
different branch of the Indo-Chinese race, in 
the view now advocated, and to a different 
phase of its immigration into Burma. 

The Kachin, again, are to the ethnologist 
a specially interesting people, as relics of a 
post Mon-Annam irruption of Tibeto-Burmans. 
left in the northern hills of Burma, after the 
branches that subsequently became the Tibet- 
ans, Nagas, Burmans and Kuki-Chins had 
passed onwards. Their most interesting 
feature is that they are still following the 
ancient instinct of the main race and spread- 


ing steadily southwards, showing all the old 


fight and turbulence that no doubt served to 
bring success to their ancestors in their emi- 
grations of long ago. 

In the case of the wild Chin tribes, the race 
affinity to the Burmans is, I think, hardly 
doubted nowadays, and one great point of 
interest in them is that this people, in its still 
existing wild condition, probably preserves to 
the present day many of the customs once pre- 
valent among the whole Burman race, before 
the civilising influence of Buddhism acted on 
that nationality. 

Nor do I think there is really much diffi- 
culty in connecting the Wa-Palaungs with 
the Talaings. The interest attaching to 
them lies in their antiquity in their present 
habitat and the illuminating character of their 
domestic and social customs, which explain so. 
much that is otherwise puzzling in the social 
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“economy of the people generally. They present 
-a great variety of civilisation, from the 
‘Wild Was, chiefly known outside their 
home for head-hunting on religious cere- 
monial principles, to their close relations, the 
Palaungs, who are peaceful and industrious 
Buddhist traders of some education. 

It is a very difficult thing indeed to arrive 
at a true notion of the relative strength of the 
‘three main races and their congeners in 
Burma, as the present tendency of the popula- 
tion is to merge themselves in the dominating 
‘Burman; but a study of the last Census Report 
(1901) goes to show that about 69 per cent. 
‘are Burmans, 4 per cent. are other Tibeto- 
‘Burmans, 26 per cent. are Siamese-Chinese, 
‘and only 1 per cent. are Mon-Annams. These 
statements may seem odd to anyone examining 
‘the ethnological maps first shown, but the 
proportions are due to the fact that it is only 
where the Burmans predominate that the 
‘country is thickly populated. 

I fear that a great deal of space and time 
‘has been taken up with purely ethnological 
explanations, but it has been unavoidable in 
the circumstances, and I now pass on to note 
' briefly the effects of historical events on the 
existing population of Burma. The history of 
Burma is that of a struggle for supremacy 
among the Burmans, the Shans, and the 
Talaings, lasting through all historical times, 
without practically any intervention on the 
‘part of alien races until the arrival of the 
English in 1824. The story is a veritable 


tangle of successive conquests and re-con-. 


quests of the whole or part of the country by 
‘these races, and for considerable periods each 
has been supreme over the whole country. 
~The main point'to grasp in all the resulting 
‘confusion of struggle is that the conquerors 
for the time being usurped the chief influence 
‘over the population, and did their best to 
destroy the individuality of the conquered, 
with varying success almost up to the point of 
extinction, as in the case of the Talaings by 
the Burmans after 1757. 

The result hàs been to mix up the ethics, 
and to a certain extent the nationality of the 
‘civilised portions of the three races. This 
process has been greatly helped by the intro- 
-duction of Buddhism from India as the domi- 


nant professed religion, which has created a. 


‘distinct tendency to amalgamate and equally 
distribute over the whole country the prominent 
indigenous religious notions of the various 
‘peoples as portions of a general ethical prac- 
tice. 
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tainous nature of the country, and the diffi- 


culty, amounting almost to an impossibility, of 
wandering far, has brought about an isolation 
as regards individual tribes and subdivisions of 
tribes that has resulted in the preservation of 
local domestic practices apparently intact from 
the earliest times. So that we have presented 
to us in the present day, as the result of the 
historical: occurrences known to us, amalga- 


‘mated ethics on the part of the cultured, com- 


bined with highly differentiated ethics on the 
part of the uncultured; amalgamation and 


‘differentiation being observable among families 


and individuals living practically side by side. 
This is the governing principle of what I may 
call the human phenomena nowadays exhibited 
by the native population of Burma, and if an 
old student may presume to guide research 
into any given channel, I would say to the 
enquirer: Keep always clearly before you in 
Burma the principle of variety in unity. At 
any rate that is the star I wish to follow in the 
brief time left me to glance at the ethics of the 
people: what they think, and how their 
thoughts guide their actions in daily life— 
domestic actions, often intensely interesting 
to the anthropologist, because they offer 
illuminating Si ee ere of those of other 
varieties of human beings. | 

An instance of the mental unity of the people 
is afforded by their general religious belief and 
practice.. Outwardly the vast. majority are pro- 
fessed Buddhists of the Southern or Puritan 
School. In reality they are all, from the 


highest to the lowest, from the most to: the 


least cultured, Animists of the pronounced 
Indo-Chinese type. In Burma, Animism takes 
the form of what is known there as Nat- 
Worship. Nat is a generic term for all kinds 
of super-natural beings, and the belief in the 
Nats is the basis of the faith of the whole 
population, whatever form the superstructure 
may take. It is Indo- Chinesé in origin and 
pervades the entire ‘country. ‘It colours all 
customs, ceremonies, beliefs, superstitions, and 
practices, whatever.the prole sed religion. The 
differences observable, and.they are many, may 
be perhaps best described thus: the educated 
accept the demonolatry which accompanied 
the importation of Buddhism, and reject the 


inherited nature and ancestor worship ; and the 


uneducated accept the imported demonolatry, 


while adhering to their inherited worship as 
.their chief. cult ; 
descent and environment for their beliefs. 


the wild tribes depending on 


Another strong instance of mental unity 
occurs in the attitude of the whole people 
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towards the idea of divinity. Even when 
tutored, and readily adopting outside teach- 
ing, as in the case of the Karens in regard 
to Christianity, there is a difficulty which is 
typically Indo-Chinese in grasping what, to 
Europeans and many other types of the human 
mind, is almost an instinctive idea. The fact 
is that the Indo-Chinese mind does not tend 
towards a belief in a single universal God, 
in idols, or in priests and interpreters of 
divinity, or towards the worship of stocks 
and stones. 

Unity is again visible in the feeble EA 
ment in the untutored of ideas as to a future 
life, and it is not difficult to show that such 
notions as exist of heaven and hell are due to 
the imported Buddhism. There is also a 
univefgal way of regarding the human soul. 
It is looked on in a true animistic manner. It 
ds immaterial, but it can be materialised, and 
is essential to the normal condition of the body. 
Its temporary absence throws the body into an 
abnormal condition, and its departure causes 
death. It is in some undefined way the human 
Nat. 

To this unified conception of the funda- 
mentals of religious belief must be added 
another universal. phenomenon of the indige- 
nous mind. It is commonly said of the people 
that all their Nats are malevolent. 
Ahe case in fact, but what has happened is that 
‘the good and kindly spirits are not regarded 
‘as requiring propitiation and worship. They 
-are treated indeed as a negligible quantity, 
-and the efforts of the people in their Nat- 
Worship are all concentrated on keeping the 
-evil spirits, or spirits likely to do them harm, in 
a good temper. This attitude ot mind has 
governed all the domestic and religious cere- 
‘monies, the whole object of: which is every- 
where to ward off the evil producible by super- 
natural, invisible powers that are believed to 
exist practically in every SUORE of man- 
kind. 

Again, the enormous variety of indigenous 
ceremonies and facts relating to that phase 
of Animism known as Nat-Worship, which 
have been reported by inquirers in Burma, 
exhibit two universal phenomena, showing 
‘unity. of mental equipment in the various 
peoples. Among the uncultured, ceremonial 
ends in a drinking bout, and ceremonies have 
been instituted, not to procure the assistance 
of the supernatural powers, but to induce 
them not to interfere with mankind. And 
here may I give a word of warning? The 
Burman’s capacity for. adapting foreign notions 
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ta-his own aesthetic ideas and for making his 
proceedings attractive and beautiful, has so 
covered: over such festivals as he has absorbed 
fram outside: as-to make them appear to be 
indigenous and peculiar to himself. But I 
regret to say that, nevertheless, the Water- 
Feast, so well known to Europeans, and the 
like, are all imported from India with Bud- 
dhism. 

The evil spirits of the people are legion, but 
they have one characteristic in common—irre- 
sistible power. Upon their non-interference, 
therefore, depends the fulfilment of desires. 
This is the fundamental argument that has 
led to all the forms of Nat-Worship. Any 
number of ever-varying ceremonies are also 
brought about by another general idea—that 
of vengeance on the living for the misfortunes 
which the dead have suffered during life, lead- 


‘ding to such notions as that death and 


epidemics are caused by the spirits of the 
unfortunate. All these things show unity in 
unconscious reasoning. 

Then there is the peculiar way in which the 
guardian spirits are regarded with mixed feel- 
ings. They can give support and safety in all 
the conditions of life and at the same time are 
capable of infinite mischief. It is essential to 


keep them in a good temper and friendly. 


They are found in endless variety, as every- 
thing connected with mankind and his environ- 
ment has its guardian. The customs relating 


to the worship of the guardian Nats of houses, 


villages, towns, tribes and property, and so on, 
are many and various, but they all tendto one end 
—propitiation and self-protection. The effects 
of the resultant customs have at all times been 
most serious to the people, human sacrifice 
and head-hunting being among them. The 
object of all the forms of sacrifice observable 
in Burma is the same—to satisfy the cravings 
of the spirits and to prevent them from 
‘‘eating out the lives’’ of the quick. The 
principle is to give a small part of the 
animal or thing sacrificed, usually an article 
of food to the Nats, and to devour the rest, 
or to eat up what has been deposited as 
an offering. 

Unity of reasoning, even when it assumes a 
peculiar form, is still apparent when we come 
to consider human sacrifice, which was no 
doubt prevalent all over Burma until recent 
times. It has always arisen out of the idea of 
self-protection. In all its forms the object has 
been to create a guardian spirit to look after 


the interests of the sacrificant, the idea being 


that the haunting ghost of the victim shall 
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hover about the spot, and keep off all evil- 
minded strangers. In its most-notorious and 
interesting development, the head-hunting of 
the Wild Was, thè principle still remains the 
same. The Wa ‘collects human heads..at 
certain seasons solely to provide guardians for 
his village, his property, and his crops, his 
whole object being to create a guardian in the 
person of the ghost of the dead man, which 
hangs about his skull and resents the approach 
of other spirits. Not the least interesting 
point about this practice is that where it is 
breaking down, substitution of the heads of 
wild animals for human heads takes place, 
thus leading the way to ordinary sacrifice. 
The same unity of reasoning, even among the 
cultured people, is apparent in the arts em- 
ployed for protecting the person and property 
against the unseen powers, in exorcism, 
magic, divination, and so on. The peculiar 
and remarkable feature here, which is never 
absent, is that the exorcist, magician, diviner, 
professional curer of disease and the like, is 
never a priest. The priest proper does not 
exist among the native population of Burma. 
Ordinarily the priestly personages among them 
are not to be distinguished from the exorcists, 
and the wise men and women acquire their 
qualifications in the same way, and hold 
practically the same social position, generally 
a humble one. | ; 

The last general point to which I will now 
draw attention in regard to the mental de- 
velopment of the Indo-Chinesé people as 
observable in Burma nowadays, is a specially 
remarkable fact. The worship of ancestors is 
not, at any rate at the present time, a 
prominent feature in the cults of the wild 
tribes. The further removed a tribe is from 
the Chinese frontier and influence, the more 
its ancestor worship is mixed up with that of 
the Nats in general. Where a pronounced 
form of it is found to exist, it is easy to show 
that there is also direct contact with a Chinese 
people. This is a line of inquiry well worth 
following up, considering the assumed ultimate 
origin of all the Burmese tribes. 

Passing on now to domestic customs, which 
depend, of course, upon the thoughts of a 
people, we find that those connected with birth 
are based everywhere upon one idea :—Normal 
births are under the protection of the house 
guardians, and abnormal births occur when 
they are driven out by outside Nats. The 
object, therefore, of all the indigenous customs 


connected with the birth of a child is spirit- 


scaring or spirit-protection. 
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Here we are still in the region of unity of 
thought, but. when we come to dive into 
the marriage customs of the people we find 
much divergence of practice, and, perhaps, 
some of the most interesting human phe- 
nomena that exist. Thére is in these customs 
one general principle observed everywhere. 
Marriage is conceived as a purely civil matter 
with which religion has very little concern; as 
a matter not demanding religious, or, indeed, 
any special ceremonies. But here all simi- 
larity ends, and combined with this one 
general idea there is an astonishing variety 
of both practice and principle, and it wilh 
be found that, somewhere or other in the 
country, one or other of practically every 
method of marriage known to mankind has 
been adopted by the various races and 
tribes. > 

To illustrate my meaning, we have among 


Shans and Burmans an easy interpretation of 


the forbidden degrees alongside a matriarchal 
marriage system among the Kachins, and 
among some Karens a system of exchanging 
brides as hostages, involving a restriction of 
choice which is suicidal to the tribes. Then 
we have absolute freedom of choice among 
Burmans, combined with a very high sociab 
and domestic position for women, beside mar- 
riage by actual capture among Kachins, by 
abduction among several tribes, and by pur- 
chase among Palaungs and Lihsaws, involving 
in the last case the position for the wife of being 
not only the household servant, but even the 
saleable chattel of her husband. There is 
formal courtship among Burmans and Shans, 
careful prevention of sexual prenuptial im- 
proprieties among some Karens, and recog- 
nised experimental cohabitation before 
marriage among Kachins. There is irre- 
vocable betrothal of adults among the people 
on the north-eastern frontiers, and of infants 
among Karens. Among Chins and Akhas 
polygamy is unrestricted. It is represented by 
the levirate only among the Kachins, is rare 
among Burmans and most others, and abso- 
lutely forbidden in general to Karens. Divorce 
by mutual consent is usually permitted, but it 
is unknown to some Chins and some Karens. 
Diversity in practice could hardly go further 
among the inhabitants of a single country, and 
its existence is a remarkable anthropological 
fact. | 
The death ceremonies, too, present a great 
variety of form, but there is a general principle 
running through them all—that of preventing 
the spirits of the dead, especially of the 
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recently. deceased, from injuring the living. 
The death ceremonies are, in fact, a combined 
‘exorcism and propitiation, and the universal 
wakes and feasting at deaths have been 
instituted as a means: of propitiating the 


spirits by letting them have a share in 


them. 

The people either bury the corpse in a coffin 
or burn it and bury the ashes. Burial takes 
place in formal cemeteries, in separate graves, 
or in lonely graves in the jungle. The graves 
are dealt with in many ways. Among some 
tribes they are ignored and purposely for- 
gotten, while others erect elaborate monu- 
ments, dolmens, cromlechs, and barrows. But 
whatever the form the object is always the 
same—to protect the living from pene haunted 
by the dead. 

In matters of costume there seem to be two 
general distinctive modes of dress: that of 
the Burmans (including the Talaings by ab- 
sorption), and. that of the Shans. The principal 
in the first case is a loin-cloth, a jacket, anda 
turban, and in the second case, loose trousers, 
-a jacket and a turban, or large flexible straw 
hat, as the male dress.. The Burmese women 
wear a tight open or closed skirt and a jacket, 
with or without a close-fitting bodice. The 
Shan women wear.the distinctive large hat of 
their race, but there is a tendency to copy 
Burmese fashions everywhere. -As might be 
expected among tribes dwelling in great isola- 
tion, the wilder people ring every possible 
change upon these general rules of costume, 
from the exceedingly scanty to a high degree 
of semi-savage elaboration. 

And now let me say, in conclusion, that in 
my remarks I have tried to eliminate the per- 
sonal factor as far as possible, and to build up 
my theories on the observations and research 
of many years. I started with no theory 
whatever, but have jnst let the facts, as they 
appeared to me, lead me to a general opinion 
that the historical, 
phenomena of the various peoples of Burma 
show them all to belong, fundamentally, to 
the same variety of mankind, though pre- 
senting many differences in detail. But they 
require very much more study tkan has yet 
been possible, and I should be sorry to let any 
one believe that this opinion is, or ought to be, 
final. So far as definite knowledge takes us at 
present, let no man think that length or depth 
of study, or length of residence in the country, 
or even membership of one of the native races, 
_ entitles him to dogmatise on Burma and its 

people. 
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DISCU> `$ION, 


The CHAIRMAN Dide Marha Sir George 


White), in opening the discussion, said that he had 


neither the knowledge nor: the advantages of research 


that would enable him to criticise the author’s very 
~ learned and ‘interesting “paper. 


At‘the time he was 
associated. with Sir Richard in Upper. Burma. the- 
whole of -his energies, :and.:those of his brother 


< soldiers; were fully. occupiéd ‘with trying to cope with,. 
and if possible to eradicate, the great evil.of dacoity 


which was everywhere. prevalent, and was the 


form the. national defence in Upper Burma took as- 


soon as the people began to recover from the paralysis. 
caused by the sudden descent of the British on 
Mandalay, under the able leadership of Sir. Harry 
Prendergast. During that time he had many oppor-- 
tunities of appreciating and admiring the very attrac- 
tive and fascinating. characteristics of the Burmans.. 
It had often been disputed whether the Burman was. 
Personally he had seen 
numerous instances of great personal courage. In 


‘the keen spirit of competition which was shown in. 


their games, the reckless manner in which they would 
go out into very rough waterways, and in many other 
particulars, they showed themselves individually as 
It had often occurred to him that 


had the advantage of soldiering, every man was a law 


-unto himself, and he did not think that was a system. 


of government which was calculated to lead up to very 


efficient national defence, or even to keeping a country 


great or independent.: One of the characteristics- 
which struck the soldiers most when they arrived in: 
Upper Burma was the want of a sense of discipline- 
amongst the men; they did what they wished to do 


rather than what they had. been ordered to do, or 


what they knew they ought todo. He remembered’ 
that within the first few weeks of-arriving at Manda- 
lay, it was necessary to send a political prisoner from 


‘Mandalay, and the British officer of police told off a. 
‘suitable escort for his safe custody, and put it in 


charge of anon-commissioned officer. On the return. 
of the non-commissioned officer, he was asked for a: 
receipt for his prisoner, and replied that he had none. 
On: further enquiry, the non-commissioned officer’ 
stated that the prisoner had run away, but that it was 
not the fault of the escort, because the prisoner did it 
while they were asleep! Another peculiarity which 


‘made them a delightful people to live among, was. 


their love of sport and amusement. A Burman seemed: 
to have as many festivals as working days, and in the 
early days of the occupation of Upper Burma the- 
people insisted on taking advantage of those 
festivals, very often sacrificing -half a month’s wages. 
to do so. The ladies of Burma were first-class. 
housekeepers; in fact, they were all-round, most 
attractive and most acute women of business. 


He had been particularly struck with the artistic- 


manner in which they dressed their hair with flowers, 
and their silky petticoats; but one day he noticed 
some ladies who looked very shabby, wearing very 


sete” «i 
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-dirty yellow robes, and having their hair cut short. 
On enquiring of ‘the interpreter why the ladies made 
themselves so plain, he received the reply that it was 
-a work of merit, that they hoped to be men in the 
‘next. world and have nething.te do. ‘Anotler charac- 
teristic of the people was their keen sense of humour. 
‘When the British first arrived amongst them, it was 
‘perfectly perceptible that an Englishman could not 
pass a native without the latter seeing something 
which to him was the cause of a very excellent joke. 
‘The people were particularly amused with the British 
-system of administering justice. Under the very bad 
and severe government of Theebaw, crucifixion was 
-yather a mild punishment, and when they found that 
British punishments were ridiculously light they 
-looked upon British justice as more.or less of a 
farce. He once attended one of the endless theatrical 
.performances in Burma, and one scene: struck him as 
evidently being intended to take off the English, 
because a gentleman appeared wearing a tall hat, 
-and . said .something which convulsed the- whole 
‘audience with laughter.’ On enquiring of the in- 
terpreter what the actor said, he received: the reply 
“Sir, that does. not translate into English!” He 
‘insisted, however, on receiving an answer, and. was 
told that the scene represented an English, magis- 
trate’s Court, that a dacoit had been caught red- 
handed cutting off the hands. and fingers of women 
for the purpose of getting their rings and bangles, 
and:after the magistrate had heard the case hede- 
livered judgment to the effect that the man must 


have been very poor indeed to have done so wicked 


a thing, and the sentence of the Court was that he 
‘should be taken away.and:given five rupees! 


Sir CHARLES H. T. CROSTHWAITE, K.C.S.I., 
said that the pleasantest years of his life were passed 
‘in Burma, a great deal in the company of, and in 
constant co-operation with, Sir George: White. The 
-author was also there at the time he was in Mandalay, 
and did most excellent work in settling the popula- 
tion which had to be turned out in order to make 
room for the soldiers; If the Was, the Chins, the 
-Kuki-Chins, the white Karens, the red Karens, the 
Shans, and the Burmans all came -from the same 
ancestry, they. had each shown during the British 
occupation of Burma very distinct characteristics, and 
each in their way contrived to give a considerable 
amount of trouble. The Shans were distinctly 
different from the, Burmans, being by nature quiet 
and orderly traders more than anything else. They 
-were the only people in Burma with whom it was 
possible to deal collectively. Among the Burmans 
there were no great latidlords, dr princes, or chiefs ; 
it ‘was necessary to deal with them individually 
almost, or by villages; and it was only by dealing 
with them by families or by villages that the British 
succeeded in reducing them to order. The Shans, 
however, were divided into States and had their 
chiefs, who had more or less authority over the 
people. The British were thus able to deal with 
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‘because the women had ‘all the votes. 


him work when it was absolutely necessary. 
:was. a paradise for men. 


Fune 10, 1910. 


the people through the chiefs, and consequently had 


very much Jess trouble with them. The Chins had 


to be dealt with by tribes, and they contrived also, 
owing to the nature of their country, to be very 
He was thenkful to say 
that the country had now settled down, and, except 
for a few dacoits here and there, was as peaceful as 
any part of the Bri:ish Empire. 


Sir LEwis M’IVER said he had nothing to offer 


.but praise and admiration for the author’s paper, 


with one exception, that he had said a great deal 
about Burma and Burmese men, but he had under- 


„valued and under-estimated the importance of the 
_Burmese women. 
system of Burma was the dominant position of the 
woman. 


The central feature in the social 


The gayness and brightness of the Burmese 
was solely and simply due to that cause. It was a 
happy country where there were no suffragists, and 1t 
was impossible for suffragists to exist in Burma, 
The woman 
did the work ; she treated and fed her husband in the 
gentlest and kindest way in the world, and only made 
Burma 
He remembered on one 
occasion a lady presenting a petition with regard to 


-an assault: which had taken place on her husband, 
and after much. questioning as to wuy the husband 


did not come himself, the lady. replied, ‘‘ Oh, he is 


only a man. n 


Sir JAMES Giono Sori K.C.LE.,; said the 
subject, the author. had. dealt. with was a ‘ety ‘con- 
troversial one. For instance, the author. said that 


the second. wave.oaf.: immigration was the Shan immi- 
gration to Burma., Personally, he was inclined to 


say that the Shans, if they migrated at all, formed the 


third migration, but he preferred to say that the 


Shans never had migrated. Shan histories and 
Chinese chronicles stated that 2,000 years B.C. there 


were Shans in Northern Burma, but they were driven 


away. When the Shans began to move they did not 
go down towards Burma, but south and east. In 
those days there were no Chinese whatever west of 
the Han river. In the year 40 or 50 B.C., the Shans 


‘went down the Han river and the Yangtse river on 


rafts, and apparently they stayed there a long time, 
because the next heard of them, half-a-century later, 
was that they were defeated in the centre of China 
by the Chinese and went back again. Probably 


some of them remained, and were the ancestors of 
the people in Canton whom the author met who 


understood Shan. The Hakkas, the boat people 
there, more or less understood a few Shan werds. 


‘But much later than that the Shans founded a very 


powerful empire south of the Yangtse, not up at the 
source of the Hwangho andthe Yangtse, but at 
Talifu. It was the Shans who built the first city on 
the site of Talifu, which they called Yangtsiime, 
and an empire was formed which lasted for 255 
years. The third Shan king, who received the title 
of hereditary Prince of Hunan from the Chinese 
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“Eniperor, was presentėd with a daughter of 
the Imperial house of China--for his eldest 
‘son’s wife, and if the Shans had been able to 
hold together there seemed little doubt that they 
‘would have conquered China, and enthroned them- 
selves. at. Pekjn. As ‘1it-was,- they~ were. constantly 
fighting, first with China and then with libet, pro- 
“bably the people coming down from Tibet being the 
Burmans, whom they were heading ‘ off from coming 
down to Talifu. About the tenth century, the 
‘Chinese got there, and by dint of treachery murdered 
the whole of the Shan dynasty. Then a Shan-Chinese 
succession of chiefs ruled there, and Talifu became 
more or less Chinese. It was finally destroyed by 
‘Kublai Khan in 1257. Then the Shans came to 
Burma, not before, establishing themselves in the 
‘whole of the north of Burma, and supplying kings to 
‘Burma far a generation ar two. : The last-Shans were 
only driven out by Alaunospaya about 1757. The con- 
quest of Talifu by Kublai Khan forced the Shans to 
migrate, and they entered Burma. A great horde of 
them also went down south, and. established them- 
‘selves at Ayuthia, an old capital of Siam, about 1350. 
_ That was one of the controversial points on which 
ihe ' differed from the author. With regard to the 
Mundas, personally he thought they were thé first to 
‘occupy the delta, and that the Mon-Khmer who came 
«down ‘there fused with the Mundas, and produced 
the: present Wa-Palaung race, because there was very 
“little doubt that the Wa- Palaungs were of the same 
wace as the Talaings. 
anything more different than those two races. 
The Talaings were the fairest race in Burma, 
thé’ Wa were the darkest race, and were ‘clad mostly 
in dirt. The difficulty with regard to all such ‘races 
was that they absolutely and violently denied any 
-connection with one another, and that made it difficult 
for anyone who had not lived in one place for a long 
time to examine into the characteristics of the races. 
He thought Mr. Carnegie ought to be asked to stop 
building free libraries, and to endow 20 or 30 people 
to go out and study those various races. He was glad 
to notice that the author brought the original Burman 
from the Himalayas and not, as later linguists had 
done, from the north-east Chinese'side. He certainly 
thought they came from the Tien Span mountains, 
and possibly the Kachins belonged to the same stock. 
It was very difficult, however, to believe that a wiry 
Kachin, who was all whipcord, and had an aquiline 


nose, was related to the Burman.who had no nose at | 


all and was very sturdy. With reference to Sir Lewis 
 M’lver’s remarks with regard to the ladies, it was 
interesting to remember that among the Was, the 
Palaungs, and the Akhas the men and the women 
danced together, which was avery rare thing in the 
East. The Burmese certainly did not. He thought 
the Government of India ought to make a larger 
grant to the Archeological Department of Burma. 
The Superintendent of that Department had 
‘done a good deal of work, but as he only received 
£30 or £40 a year, most of which was de- 
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does not tend towards a belief in a single universal 
God, in idols or in priests, or the worship of 


It was impossible to imagine — 
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voted to keeping the palace spiré at Mandalay in order, 
he. coutd‘not do much in the.way of excavation, which 
would reveal a greal deal of véry useful information, 
and probably substantiate the author’s contentions. 


' Mr. E. Gorstron, I.€.S.,° said he felt ‘very 
great diffidence in speaking on the subject of the 
paper, as hë had never possessed, so far, the time or 
ability for research into the origin of the Burmese 
people, but he wished to submit a theory connected 


‘with their origin which, so faras he was aware, had 


never yet been fully considered, but which might 
possibly lead to very fruitful results in-both Burmese 
and Indian research. Before. submitting his theory, he 


would like to tender his thanks to Sir Richard Temple 


for the extremely interesting paper that he had given, 
and, in particular, to point out the deep insight which 
the papanhadshown into the Inde-Chinese nature. He 
wished to emphasise the conclusion which Sir Richard 
Temple had drawn, when he said that “ even when 
tutored and readily adapting outside teaching, as in 
the’ case of the Karéns in tegard to’ Christianity there is 
a difficulty which is’ particularly Indo-Chinese in 
grasping what to Europeans and many other 
types of the human mind is almost an instinctive 
The fact: is that the Indo-Chinese mind 


Divinity; or in the worship of stocks and stones.’’ 
That was very germane to the theory which he 
wished to set before them. He wished to refer also 


‘to two points discussed by Sir Richard Temple in 


his paper. He said outwardly the vast majority of 


professed Buddhists of the Southern or Puritan 


school in reality were all, from the highest to the 


Towest, from the most to the least cultured, Animists 


of the pronounced Indo-Chinese type. In Burma, 
Animism took the form of what was there known as 
Nat worship. He had no wish to dissent from the 
facts stated. Undoubtedly N at worship did exist all 
over the country, but what ‘he wished to draw atten- 
tion to was that though this Nat worship might be 
Animistic in its origin, Nat worship was an integral 
part of Buddhism, and could not be separated from 


it. The Jatakas and Cingalese Mahavansa alike 


showed precisely similar lines of Deva worship, or 
Nat worship to those found in Burma at the pre- 
sent day. Devas or Nats had been a feature of 
Buddhist sculpture from the earliest times. They 


had a definite place in the Wheel of Being, and 


could answer: prayer, for, like men or animals, they 
can observe and help. Early European scientific 
studies of Buddhism had naturally been more in the 
philosophical books of the 77zpatzka, and had tended 
to discard what had been found as to the super- 
natural as irrelevant. But so far as he could find, 
Nat worship was an integral part of Buddhism, 
in precisely the same way as, or even more than, 
the adoration of the saints was an integral part 
of most forms of Christianity. He said this because 
to say that the religion of the Burman was a veneer 
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of Buddhism over Animism, the Animism being Nat 
worship, was to give what might be a misleading 
impression, by leading one to suppose that Buddhism 
was a religion which had been comparatively recently 
imposed upon the country, and had been badly 
assimilated. He believed the exact converse to be 
the truth, that so far as the Burmese and Talaing 
races were concerned, Buddhism as a religion was 
certainly as old as Christianity was to us, and that 
the Buddhism of the country, including Nat worship 
within it, was of the best and most orthodox type. 
When General Cunningham was restoring the Maha- 
bodhi Stupa, Buddhist: offerings from Burma were 
discovered, which were, he believed, previous in date 
„to the times of Anawrata, whom some take to have 
been the earliest introducer of Buddhism into Burma 
proper. The second point in the paper he wished to 
refer to was that the author had given us a survey of 
-all the peoples of Burma and of the Shan States, but 
it was necessary in. such a survey to draw strong 
_attention to the fact. that the Burmese and Talaings 
inhabiting the great plain of the Irawadi, composed 
70 per cent. of the whole mass of races which went to 
make up the muddled administrative province of 
Burma, and were the principal races which we had 
to consider. The Shan States, which comprised some 
26 per cent. of the races dealt with, were geographically 
separated from Burma proper and had been sub- 
ordinated to it in matters of civilisation, law and 
literature. The remaining small percentage, which 
included most of the tribes named, were peoples 
living along the crest of the hills, and until the 
British annexation they and the Burmese of the plains 
lived in a state of mutual fear of each other, and very 
little intercourse took place between them, unless an 
occasional raid from the hills to the plains, or from 
the plains to the hills might be dignified by the style 
of intercourse. This fear was so great that among 
the Chin women, for example, it was the custom to 
tattoo the face to render it offensive in the sight of the 
plain Burmese, and among the plain dwellers there 
still remained a belief that the hillman was an expert in 
deadly poisons, and would give practical proof of his 
knowledge on the slightest provocation. For years 
after the speaker first went to Burma it was a con- 
stant source of marvel to him that beliefs having their 
source in India were so deeply engraved among the 
Burmans. Mere religious propaganda did not seem 
to explain it. The priests of the Buddhist religion 
would naturally be chosen for their knowledge of the 
ethics and principles of their faith; they would 
hardly be the people to disseminate ancient Indian 
social customs, ancient Indian beliefs in various 
divinities, and Indian forms of ceremony, and yet 
these were found broadcast among the people, and 
Burmese tales themselves spoke of Taxilla in the 
far away Punjab, as being the centre for them of 
arts and science. It happened that in 1904, when 
reading Grinwadel’s book on ‘“ Buddhist Art,” a 
book dealing mostly with the Punjab, he noticed a 
remark by him that the human types, represented on 
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_sisting in whole, or in part, of these invaders, 
were the ruling races. 
chad once settled peacefully in the plains, they went to. 


Fune 10, 191d. 


very early Buddhist sculpture, were not the types of 


Indian to be. met with in the present day, but were 


Shorter, more muscular, larger headed, beardless, and 


wore large masses of hair, in fact, were distinctly 
A plate in that book, show- 
ing musical ‘instruments from an ancient sculpture 


in the Punjab, also struck him as being peculiar, in 


that the instruments represented bore a marked simi- 


larity to those of Burma of the present day, which he 
happened to be studying at the time. 


Following up 
these indications, he came to a possible theory which: 
he would now enunciate as follows: In pre-Buddhist 


times, say about 1,000 to 500 B.C., a wave of what he 


would call Tibeto-Burman immigration swept over 
the mountains of Tibet into the plains of Hindustan, 


„and the small kingdoms and states which had been 


noticed as a feature of early Buddhist times in the 
plains of Hindustan, were kingdoms and states con- 
who: 
For their culture, when they 


Aryan sources, notably to Taxilla, which though at that 


time it might not have been the capital of the Province 


of Gandaya, yet must have been a town of considerable 
importance, standing as it did near the junction of 
the routes from China to Persia and from India to 
Persia, and was probably, even at that time a great. 
seat of learning. He considered that Buddhism, 
probably, was wholly a Tibeto- Burman religion, and: 
that it was produced by the reaction of Aryan learn- 
ing and speculation upon the fresh minds of the: 
Tibeto-Burmans, which had the peculiar prepossessiom 


against monotheism and idolatry already mentioned 


by the author. Thus the Empire of Asoka was an 
Tibeto- Burman Empire. No doubt the Kushan kings 
carried a great Aryan mass into Hindustan with 
them. The Gupta Emperors might have risen in 
a temporary reaction of the Tibeto-Burman races. 


against the Aryan invaders, but the upshot of the 


historic Aryan invasions from the North-West was 
that the Tibeto-Burman races were firstly driven out of 
the mouths of the Ganges and disseminated over all 
the neighbouring coasts of Indo-China and its archi- 
pelago, and in the second place were driven up into- 
Nepal and Tibet, from which they had descended, 


and lastly, and perhaps mainly, driven across the 
course of the Brahmaputra into, and through the- 


Gupta kingdom of Kamarupa, into the mountain fast- 
nesses north of Burma and Siam, from which they 
gradually spread down the valleys, carrying with 
them the religion, arts and civilisation which they 
had developed in India. It would take too long 
to discuss that theory in all its bearings; it 
was a theory practically unknown, so far as he 
was aware, to Indian history, but he was con- 
vinced that it was one which should have careful: 


examination before it was rejected. The principal 
objection was that.while the Pali language was the 


language of Buddhism, as we knew it, the languages 
of all Indo-Chinese races were of Turanian stock. As. 


to this, it might be that Pali was the ¿ingua franca. 


Fune 10, 1910. 


of Asokan and pre-Asokan India, as. Latin and 
French had been, at various times, the Zingua franca 
of Europe. He had noted many points in confirma- 
tion of this theory during the past four or five years, 
but had never had time to study it. We had, firstly, 
that the Asokan sculptures showed people of Indo- 
Chinese type, differing in almost all respects from the 
Indian of the present day. The sword in the armies 
of the Asoka, represented on one sculpture, was the 
Straight-handled dak now in use in Burma. The 
Royal decoration and mark of honour was the salwe, 
worn by Burmese kings and nobles, the musical 
instruments were the same. When Dr. Junananda 
_Nathmitter, a learned Bengali, wrote on ancient 
Indian hair-dressing, he had come to Burma for the 
illustrations which decorated his book. The game of 
chess, a war game which probably arose in the camps of 
Chandragupta, had in Burma, asit had nowhere else in 
the world, the moves which must have been those first 
invented, and the division of the Maurya and Gupta 
armies into chariots, elephants, and horsemen, with 
their screen of infantry and general and king behind. 
There were indications, too, in the social customs of 
the people of a closer link with ancient India than 
mere conversion by missionaries or immigration of a 
few aliens would afford. Sir Richard Temple had 
spoken of the water-throwing festival as being Indian 
in origin, but the chief Buddhist ceremony which 
each Burman boy passed through early in life, was no 
less distinctive in its peculiarities. When the boy 
entered the religious order he was dressed as a little 
prince; he wore a thread as a salwe was worn; he 
had marks painted on his forehead, and his cheek. 
Ask a Burman what those things meant, and he 
would say, “ It is Zonsan,’’—custom, which largely 
ruled the Burmese life, and was, perhaps, respon- 
sible for the preservation of so many relics of remote 
antiquity in Burma. But it was not too much to 
presume that these were the Brahmin thread, the 
caste mark and the dancing boy’s mark, and that the 
washing away of the marks signified the complete 
severance from the world which the entry into the 
religious order connoted. But if the Burmese, as a 
body, had never had any connection with India, it was 
hardly likely that they would adopt and preserve the 
Brahmin thread for that ceremony. That there was a 
connection between the Mauryas and Guptas was 
evident from the fact that a stupa, now said to belong 
to the Gupta period, was for many years considered to 


be of Maurya origin, He thought a further connection 


could be traced between the sculpture of both the 


ancient Buddhist decorations of Central Asia, and | 


present day Indo-Chinese sculpture, which to his 
mind bore the same characters, but had become more 
exuberant with the progress of time. It was some- 
thing more than a coincidence that while the prevail- 
ing architecture of present day Burma was ot wood 
heavily carved, and was an imitation in stone of 
woodwork, as in early Buddhist India, the pre- 
vailing aichitecture of present day Hindostan was 
of brick or wood following a course derived 
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from the Mesopotamian plains. In Burma each 
pagoda had its own history, which had been 
carefully written up, andf incorporated much legend 
with popular facts, which were unattainable in the 
formal histories of the country. Those pagoda 
histories, known as the Thamaings, had a remark- 
able characteristic in common thatjthey represented the 
people as moving down the country, colonising it 
from India through the mountains instead of moving 
up from the mouths of the rivers according to the 
version of immigration which was generally accepted. 
The most important legend connected with these 
Thamaings was that of Maung Pauk*Gyaing, which 
revolved, like other Burmese legends, round the old 
city of Tagaung, a city standing not in the delta, but 
far away on the highest reaches of the Irawadi near 
the barrier of the hills which separate Burma from 
Assam (Kamarupa). In that legend, as in others, the 
principal actors go to India for their education. Jana- 
thedi, otherwise known as Maung Pauk Gyaing, had 
studied in Taxilla, and came to Tagaung as an 
adventurer, and married the queen after killing her 
husband, a Naga, who had followed her on her return 
from India through the Naga Hills, and the upshot of 
tragic happenings at Tagaung was a move down the 
river, and the colonisation of the city of Prome. The 
name of Prome was not changed, but there were many 
other names in Indo-China which were of pure Indian 
ancestry, only to be explained by wholesale colonisa- 
tion. Ayodya and Mektila were instances. In 


` considering: the: geographical aspect of the ques- 


tion, the position of Patna, the ancient capital 
of India, in Eastern Bengal, must be noted. He 
thought he had said enough to show that, at this 
stage, we could take it as final that the plains of 
Burma were colonised by races coming direct from 
what was now China, to the north. He thought that 
there was a prima facie case for believing that the 
greater part of the plains were colonised by a move- 
ment of Indo-Chinese races receding from India, and 
bringing their own civilisation along with them, and 
that before this theory was discarded, much examina- 
tion and study of the Far East was necessary. A 
society for the study of Burmese antiquities, the 
Burma Research Society, was now in process of forma- 
tion in Rangoon. He hoped that researches in 
England, and in Burma, would be made in the direc- 
tion which he had indicated, and he was sure that 
even if the leading lines of his theory were proved to 
be ill founded, very much material of interest would 
be accumulated for the study of the origins of Budd- 
hisrn and of the Burmese people. What we might 
call the Indian ideas which formed the bedrock of 
Burmese social and religious observances, differed 
considerably from developments of the same ideas in 
India at the present day. The difference was such 
as might be expected when we considered that India 
of the present day was Aryan and ruled by caste, and 
priestly ideas, and that the development of caste and 
of priestly ideas must have been largely due to the 
struggle between orthodox Buddhism and Hinduism, 
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which would accompany the conflict between Aryan 
and Indo-Chinese races. In speaking of those races 
as Indo-Chinese we were, perhaps, localising them 
too strictly. There was reason for supposing that the 
Indo-Scythians were of the same stock as the Indo- 
Chinese, and that even the Huns, who were behind 
the barbarian invasions of Europe, belonged to the 
same vigorous stock. - 


On the motion of the CHAIRMAN, a vote of 
thanks was accorded to Sir Richard Temple for his 


paper. 


SiR RICHARD TEMPLE, in reply, said that Sir. 
George White had called attention to the fact that 
it was a decided mistake to suppose that tbe 
Burmese were wanting in courage. There -was 
nothing easier in -the world than for the people 
of- one country to mistake those of another, 
especially on such a point as that. What was 
courage to one nation was, perhaps, not courage 
to another. He was inclined also to say that it was 
a mistake to attribute idleness to the Burmese, which 
was sometimes done. The charge made against 
Burmans, that they were alternately idle and energetic, 
was true to a certain extent, but the reason of it was- 
not quite on the surface. Therealreason was.a super- 
stition. The Burman was very much taken up with 
lucky and unlucky days. If his horoscope, or his 
seer, or wise man told him that a certain day was-un- 
lucky, it was very difficult to get him to work upon 
that day, because his firm belief was that if he. did 
wo1k it would come to nothing. It had also puzzled 
people to. observe that. a Burman, who was intensely. 
idle, for instance on Tuesday, would work ‘himself ill 
on Wednesday, but the reason was that his horoscope 
had told him that he was going to be lucky on that 
day and would succeed, and, therefore, he worked 
like a horse. He gave that as an instance of 
one nationality mistaking the springs of action 
in another nationality, He had heard it said that 
the Nicobarese were a hopelessly idle people, but 
the charge depended upon what day one happened 
to see them. If one visited the islands on a 
day after the people had been having a night of 
singing and dancing to keep off the evil spirits, 
naturally the visitor would find them very sleepy, 
but he would obtain an altogether wrong im- 


pression of the characteristics of the people. Sir. 


Lewis M’Iver had stated that nothing was’said in the 
paper about the Burmese ladies, but, as a matter of 
fact, he did say exactly what Sir Lewis charged him 


“with not saying. He explained in his paper that: 


amongst the Burmans: the women held a'very high 


position, but he wanted to show that that particular. 


position was only true of a certain portion of the 
population, z.¢,, the Burman portion ; it was entirely 
untrue of other portions. Visitors to Burma were in 


in the habit of stating that a/7 Burmese women were’ 


free, and it must be remembered that 70 per cent. or 
more. of the people they met with were. Burmans. 
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Sir Lewis was quite right in what he said of the 
enormous influence the Burmese women wielded in the 
country. He had invited criticisms, anc he had obtained 
one from Sir George Scott. It'would be a long story 
to try to controvert- Sir George’s argument, because 
he- really did-understand the people, but he (Sir 
Richard) asked the audience, at any rate for the pre- 
sent, to allow him also to hold his own opinioa. 
In reference to Mr. Colston’s remarks, he gathered 
that his theory was that Indo-Chinese’ immi-. 
gration spread into the plains of India as well 
as into Burma and beyond, and that there.was a 
second immigration into Burma from India bring- 
ing: Buddhism, and. Indian traditions and customs 
with it. This was a very interesting theory, but 
it would require a good deal of proving, as nothing 
seemed to be. left of such immigration in the Indian 
plains in modern times. What appeared to be left of 
the old Indo-Chinese invasion into India was the 
Munda. languages, allied with the Talaing of 
Burma, in Central India. In the view he 
had been . advocating this invasion belonged to: 
the Mon or earliest irruption into Indo-China. 
Next as to Indian influence on modern Burmese 
ethics. Its. predominance had been carefully 
pointed out by him in an article on Burma in the 
“ Encyclopædia of Religion and Ethics,’’ and also in: 
his ‘ Thirty-seven Nats,” and. practically. also in 
every article he had ever written on the subject. But 
the evidence available was, in his judgment, com- 
patible with the theory he had always held—Indian. 
influence in: Burma was imported with the establish- 
ment of Buddhism as the professed religion of the 
country. As: to. the direction of immigration into 
Burma, he agreed that it had been from the North, 
down the rivers. to the sea. Everywhere this was 
the tradition, even in the Nicobar Islands in the 
Bay of Bengal, and in the Malay Peninsula. Some 
of the proofs Mr. Colston adduced in support of 
his theory were not always safe. In the first 
place Indian place names in the Far East were mis- 
leading. Each Buddhist country claimed to have the 
Holy Land of Buddhism within its borders, and cor- 
ruptions of the sacred names were to be found given to. 
impossible sites all over the Far East. These names 
were comparatively.modern and no guide. They were 
like Worcester in the United States of America and. 
South Africa; London in Canada; Carthage, Troy, 
Athens, &c., in the United States of America. Next, 
the disposition of the ancient armies of India was not 
a safe.guide. It was probably natural in the con- 
ditions. The +‘ Arthasastra’’ of Chanakya, translated 
in the ‘‘Indian Antiquary,’’ shows it to have been 
salwe in the article above mentioned. It was nothing 
but the Indian yazeu, or Brahmanical thread, name 
and all, and, he thought; of quite modern origin. In 
the samefarticle also he had dealt with tattooing as- 
practised in. Burma in. detail, and he thought the 
explanation of male tattooing was that it arose out of 
self-protection against evil spirits, and was, in fact, 
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a form of sympathetic magic. Among Chin women 
and the women of other wild tribes, the explanation 
was, he thought, that it was a means of identification 
for recovery in cases of abduction. The last point of 
importance in Mr. Colston’s interesting remarks was 
in regard to Nat-worship. Whenever he (Sir Richard 
Temple) had written on this subject, he had pointed out 
that modern Burmese Nat-worship was a composite 
faith of triple origin :—(a) Nature-worship in the belief 
that every object observable by man has a spirit. 
Chis is indigenous. (5) Ghosts and spirits of the 
departed. This is Chinese and Indo-Chinese ancestor 
worship. (c) Brahmanic demonology from India, 
introduced with Buddhism. Modern Nat-worship 
was a mixture of all three—nature-worship, ancestor- 
worship, demon-worship — all of which were still sub- 
consciously distinguished by the people. 


Sir WILLIAM LEE- WARNER, K.C.S.I., remarked 
that Burma possessed a fascination peculiar to itself in 
drawing large audiences, and the session close 
fitly with a full house and an excellent paper on 
that rich and interesting province. The best of Indian 
literature included several books by the gifted author 
of the “Soul of a People,’ books warm with 
sympathy and love of Burma. Most eminent authori- 
ties on Burma, like Sir George Scott, had added to 
the interest of the paper by their remarks. But apart 
from all these attractions the presence of the Chair- 
man, Field- Marshal Sir George White, was in itself a 
reason fora full house. The Society owed him its 
gratitude for previous assistance, and it hoped that 
for many years to come the Indian Section might 
look forward to the honour and the pleasure of his 
presiding at its meetings. 


THE ILLUMINATING ENGINEERING 
SOCIETY. 


The holding of the annual general meeting on May 
23rd, terminated the first Session of the Illuminating 
Engineering Society. This society was formed last 
year in order to bring together engineers, architects, 
members of the medical profession, and others inter- 
ested in illumination, in order that an impartial and 
international platform might be provided for the dis- 
cussion of problems connected with this subject. 
work of the session has fully demonstrated the useful- 
ness of this society. There-has been a steady growth 


in the number of articles in the technical Press, and 


in papers read before societies, dealing with various 
aspects of lighting. Municipal authorities are 
coming to take a more active interest in street 
lighting, and gas and electrical supply companies 
now pay much attention to the conditions of illumi- 
nation enjoyed by the consumer. In addition, the 
most recent reports of the Factory Department of the 
Home Office and of the Medical Officer to the London 
County Council, show that the importance of good 
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lighting in schools and factories is now more fully 
appreciated. Good illumination, it is felt, is not 
a luxury, but a necessity. 

During the session the membership has steadily 
increased, and is also of a very representative cha- 
racter, including gas and electrical engineers, repre- 
sentatives of systems of lighting using oil, petrol-air, 
and acetylene, professors in technical colleges, medical 
men, architects and surveyors, manufacturers of lamps, 
shades, and reflectors, &c. The first three dis- 
tinguished honorary members of the society have also 
been elected : Sir William Preece, one of the earliest 
to study the measurement of illumination ; Sir Joseph 
Swan, one of the inventors of the electric incan- 
descent lamp; and Prof. A. G. Vernon Harcourt, the 
inventor of the ten candle-power Pentane standard of 
light. 


HOME INDUSTRIES. 


Sailing Ships.—There is some discussion as to the- 
alleged decadence in British seamanship as illustrated 
by the mercantile marine, and more especially the: 
sailing vessels. Recently Mr. F. T. Bullen wrote 
an article in the Spectator, in which he drew a 
melancholy picture of this alleged decadence, 
and a correspondent of that journal directs atten-- 
tion to German and American criticisms which 
tend to support Mr. Bullen’s view. The American 
paper, Shipping Illustrated, a journal of repute, says 
that English sailing ships on long voyages put into- 
ports for shelter more often than French or German 
ships, and this not at all because they are carrying 
too heavy a press of sail. ‘“ French and German ships 
make far quicker passages than do English, and 
accomplish voyage after voyage with the regularity of 
steamships.” The American journal contends that 
the backwardness of the English ships is bound up 
with the character of the sailors who man them. 
“ Their crews are in the main an awkward squad of 
foreigners, with no ideas of seamanship.’ On the 
other hand, in German sailing ships the sailors are- 
young men of good education, and eager to rise, 
whilst in French ships the crews are exclusively 
French, ‘‘ picked seamen and well educated.’’ Com- 
menting on the same subject, the German Uéeberall 
writes :—“ If the English merchant ships are per 
hundred more often visited by accidents than are our 
ships and the French, may not the root of the evil be- 
found in this: that perhaps the English sailors and. 
quartermasters have a relatively imperfect education, 
relatively, that is, to ours and the French ?”’ 


Composition of Crews.— The percentage of 
foreigners in the British mercantile marine has long 
been a subject of anxious discussion, but taken as a 
whole, the increase has been checked and recently has 
not been serious. Whether it is practicable to re luce 
the percentage is a question upon which. expert. . 
opinion differs. It must not be forgotten, that whilst. 
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the pay and emoluments of officers of the mercantile 
marine have not increased as they have in other occu- 
. pations during the last fifty years, young men 
entering the service find each successive year, in 
consequence of a few great ships taking the place of 
many little ships, that only a single master and a 
couple or so of mates are now wanted when not long 
ago half-a-dozen masters, and a dozen or more mates, 
were able to obtain employment, so that every year, 
while ships increase in size, employment for officers in 
the Merchant Service seriously diminishes. As to the 
men, their wages, largely owing to the influx of the 
foreigner, show little or no improvement upon the 
rates of thirty years ago, but there has been some im- 
prcvement in dietary, and in other ways. There is 
little likelihood of the foreign sailor being displaced 
whilst the law permits him to be employed unless 
British sailors recognise, more fully than they do at 
present, that if they are to hold their own on board 
British ships they must take care to be not only equal 
but superior to the foreigner. The curse of the 
British sailor is drunkeness which, while less than it 
used to be, is still very common. 


Training for the Service.—In this connection—the 
supply of competent British seamen for the mercantile 
marine—the Lancashire and National Sea Training 
Homes for Boys, with headquarters at Liverpool, is 


doing a splendid work, In the old days sea training 


began and ended with sea schooling. Once a boy had 
been sbipped. to sea no-further interest was taken:in 
him, The result was that these lads, for the most part, 
‘drifted back to a worse state than had been theirs 
‘before training. Now the cardinal principle of the 
Lancashire and National is that every lad sent out as 
trained to sea is (for an average period of two years 
from leaving the Homes) met on return from each 
voyage, his money is banked for him, his sea-kit 
repaired, and he is re-housed until again found a 
ship. The actual training in the institution is a year, 
‘so that three years from date of entry sees a boy not 
only an efficient, probably promoted, seaman, but a 
man able to take care of himself and well “set ” to 
his profession. Boys from the Lancashire and National 
‘do not drift back to the streets. The work is not 
wasted. No lad is sent to sea on any vessel unless 
there is separate accommodation apart from the men 
‘in the forecastle, and a most encouraging fact is that 
‘shipowners are applying for more lads than:can be sup- 
plied. Speaking recently in the Liverpool Town Hall, 
Mr. Alfred Booth, Chairman of the Cunard Company, 
referred in the highest terms to the work of this institu- 
‘tion. He said that four years ago the Booth Line first 
took a few boys from the homes, more or less as an 
experiment. The Company have now forty boys in 
their service, and 120 more have passed through their 
‘hands. No less than 68, or more than half, were 
promoted while with the Company to the rank of 
-ordinary seamen, and four of them still further to the 
rank of A.B. Although the number of A.B.’s may 
‘seem relatively small], it must be remembered that 
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this record only began four years ago, and that three 
years’ service at sea is required as the qualification ot 
an able-bodied seaman. The promotion of 68 boys 
to the position of ordinary seamen is a notable proof 
that the Lancashire and National Sea Training Homes 
have succeeded in their primary object—the efficient 
training of British seamen. The Board of this great 
institution was the first to grasp the importance of 
founding the Homes on land, a step which has been, 
and is being, followed by the Admiralty and by other 
sea schools. The Homes are at Liscard, on the 
Mersey, across the river from Liverpool, where the 
offices are situated, and the estuary offers every 
possible-facility for. every phase of nautical education. 
The Lancashire and National Sea Training Homes for 
Boys is an institution for training probable wastrels 
into assets of Empire; it is a rescue home for a 
special type who deserve help and can themselves help 
the nation, and it would be difficult to name one 
more deserving of the public support which takes the 
shape of financial assistance. For, supported as it is 
by voluntary contributions, the extent of its use- 
fulness is only bounded by the means at its dis- 
posal. What is now wanted is financial support to 
provide funds to enlarge the accommodation so that 
every poor lad applying can be admitted and given his 
chance in life. 


Coalite.—Two or three years ago a good deal was 
heard about a new process of manufacture which 
produced what was called “ coalite,’’ a fuel. recom- 
mended to the public as going far to solve the smoke 
question in great cities, and as providing in con- 
venient form, and at-lower-cost than coal, the material 
for house warming. A company was formed with a 
capital of £2,000,000 to work the process, aud 
prospectus estimates showed an annual profit of over 
£500,000. The company has now been in existence 
for nearly three years. It has spent about £600,000, 
and it is in immediate want of more capital which it 
is obtaining by means of an issue of £300,000 in five 
per cent. debenture bonds, part of an authorised issue 
of £500,000. Meantime, far from having earned the 
promised half million sterling in the way of annual net 
profits, it has paid no dividend, and the question for- 
the public is whether the new capital asked for is 
likely to enable it do so. The directors are very con- 
fident that it will, but it is not reassuring to know 
that three of the original directors, including Sir 
Arthur Cory- Wright, have retired from the Board, 
and that some months ago another patent for the 
manufacture of coalite was granted, which at least 
shows that the patents held by the Coalite Company 
do not prevent other processes making coalite 
being put upon the market. Again, the company 
has been unfortunate with its plants. It is said by 
those who should know, that at the present time the 
company has not a plant at anyone of its stations 
which can produce good coalite at a profit; and at 
Hythe the company is said to have now reverted to 
the high temperature retorts which were working 
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before the coalite process was adopted, and gas and 
tar are being produced by. the ordinary gas works 
methods. It-is said, too, that at: Wednesfield two 
gas-enginés of. 300. horsepower each were. erected 
more than a year ago for the manufacture of 
ferro-silicous and chlorate of soda, but neither of 
these products has been made, and the expensive 
plant remains idle. It. may be that success will 
attend the future efforts of the company. Coalite is 
‘itself a good thing, and its present apparent failure 
as a commercial product be due to preventable causes, 
but on the face of it it seems to be one of those pro- 
cesses which look very inviting in the experimental 
stage, but fail to justify themselves from the com- 
mercial standpoint. 


_ Wages in the Cotton Trade.—For the moment the 
danger of a strike in the cotton trade has been 
averted. Although 92 per cent. of the members of 
the Federation .of Master Spinners’ Associations 
have voted in favour of enforcing the requirement of 
- a reduction of 5 per cent. in wages in the area covered 
by the Federation, which embraces the whole of 
South-East Lancashire and of the adjacent centres, 
and the Federation is, on this occasion, supported by 
firms owning one and a quarter million spindles who 
are not members of the organisation, making some 
.42 million spindles in all, the General Committee have 
decided to postpone direct action for three months. 


It is hoped that in the meantime measures of some . 
kind may be adopted to prevent a disastrous struggle, 


Surely it is not beyond. the capacity of masters and 
men to agree upon a wages adjustment scheme 
which would render impossible the dislocation of the 
industry that must follow upon labour disputes ending 
dn strikes. 


CORRESPONDENCE. 


“SWIRL” AND “SKIRL.”. 


Referring to recent correspondence’ in The Times 
on the question of ‘The Naval Swirl,” and more 
‘particularly. to. the suggested possible: confusion of 
the word “swirl?” with the word “skirl,” it will 
clarify the controversy, for those interested in it, to 
point out that ‘‘ swirl” is a Scandinavian word, 
‘meaning in English usage ‘‘a whirl,” “an eddy,”’ 
‘but aboriginally ‘a humming:”’ sound. „as of swarm- 
ing bees, or a spinning top; and that ‘‘ skirl’’ means, 
in Scotland, ‘‘ to scream,” in Yorkshire ‘‘ to slide,” 
also “pebbles,” d.e., “rolling stones,” and in our 
Eastern English counties: “to shrivel up.? All this 
has been overlooked by the maul! dialecticians in 
Li he Times. 

` Whether the word ‘swirl’? has’ hitherto had a 
naval usage or. not, it should henceforward, have it, 
and hold to it; it was most felicitously applied by the 
first writer in Zhe Times on this subject to “the 
Dboatswains call,” « Pipe the Side ;’’ and to my mind 
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better describes: the martial ‘“ mode,” whether’ in 
triumph or in lamentation, of the bagpipes [tibie ex 
utre inflate] than the Scot's own word “skirl” 
itself; and I have heard ` the es pibroch ” not only 
among the stern wild’ glens of Scotland, but at 
the burial of many a ‘soldier. [gui ante dient’ 
periit] serving with Highland. regiments in far off 
[procul hinc] India: and all will agree with me 
who heard their poignant wailing during carriage 
of the body of the beloved King ‘Edward VII. 
from Buckingham Palace, through all the sún- 
lighted vernal leafage of St. James’s- park, to West- 
minster Hall, It touched ‘the fountian of the tears 
that are in all the things of this passing material 
world, and moved the hearts of the mourning multi- 
tude of bystanders as nothing else could do; for:— 
“tt No words suffice the secret soul to show 
For truth denies all eloquence to woe.” 

" That was indeed but the passing passion of ‘men’s 
stricken soul for the moment: and when left to their 
mellowing meditations on the sudden, sharp,. and 
staggering occasion, they recognised, that ina deeper | 
truth and verity :— | 

“ Nothing ís here for tears, nothing to wail 
. Or knock.the breast, no weakness, no contempt, ` 
. Dispraise, or blame, nothing but well and fair, . 
And what may quiet usin a death-sq noble!”’ . 


a POG - GEORGE BIRDWOOD, 
6 June, 1910. 


GENERAL NOTES. 


MINING AND COLLIERY EXHIBITION AT MAN- 
CHESTER, 1911. — It. has been decided to hold’ a 
Mining and Colliery Exhibition in the City Hall, Man- 
chester, from October 16th to 30th, 1911. Itis scarcely 
necessary to point. out that -Manchester forms one of 
the best centres in Great Britain in which to hold 
such an exhibition, owing to the enormous quantity 
of coal annually extracted from’an: area comprised 
within a fifty miles radius and. the aggregation of 
mining machinery manufacturers i in the district. The 
intention of the promoters isto. make mining by 
machinery the predominant. feature of the exhibition, 

and thus to demonstrate the proportionate saving or 
time and labour by the supersession of hand labour 
by power processes. Special attention will ‘also be 
paid to the part played by électricity to-day in mining 
operations. - The application of this form of energy 
has already. reached an important stage, and, as time 
goes ‘on, is-likely to be even more thoroughly applied 
for cutting, hauling, hoisting, pumping, and lighting. 

Metalliferous mining will not be overlooked, and it 
is proposed also to give educational matters due 
prominence. This exhibition, therefore, should prove 
of value not only to colliery owners and manufacturers 
of mining machinery and. plant in Lancashire and the 
north of England, but also to.mining students and 
those generally interested in one of the most extensive 
industries of Great Britain. 
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INTERNATIONAL HYGIENE EXHIBITION, DRESDEN, 
1911.—This Exhibition, which will remain, open from, 
May to October, 1911, will include fiye extensive 
sections: the Scientific, the Historical, the Popular. 
Sections, the Section of Sports, and Industry. The 
Scientific Section aims at presenting, as completely as 
possible, a universal picture of the science of hygiene. 
Apparatus, instruments, laboratory equipment, &c., 
will be exhibited, while models will also be shown to 
illustrate industrial processes. The Historical Section 
will exhibit the history of hygiene as a connected 
whole, from the earliést ages to the beginning of 
last century. The Popular Section, an enlarged pre- 
sentation of the special Exhibition, ‘‘ Infectious 
diseases and their prevention,” held in Dresden, in 
1903, at the-German City Exhibition, is to include the 
whole province of the hygiene of the individual. An 
attempt will be made to give the great mass of people 
a clear conception of the nature of the human-body, 
and of the functions of its various organs; and to 
demonstrate to every individual that he is able, under 
certain circumstances, not only to maintain the con- 
dition of his health and strength, but also to improve 
it. In the Sports Section there will be, in connection 
with the Scjentific Exhibition, a practical demon- 
stration of all classes of sports; moreover, these de- 
monstrations will be utilised in such a way that a most 
thorough study of the influence of physical exercise 
upon the human organism will be conducted in a 
special laboratory, according -to .the very latest im- 
proved methods. Industry; im so far as it is not 
already represented in combination with the exhibi- 
tions of the above-mentioned departments, will form 
an independent section; and the exhibition rooms 
will be as closely connected as possible with those of 
the corresponding scientific groups. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, June 13...East India Association, Caxton-hall, 
Westminster, S.W., 4 p.m. Mr. C. E. D. Black, 
“An India Museum as a Memorial of His Late 

Majesty King Edward VII.” 
Geographical, Burlington-gardens, W., 8& p.m. Sir 
Clements R. Markham, ‘‘ The Land of the Incas.” 


TUESDAY, JUNE. 14..Asiatic, 22, Albemarle-street, W., 
4pm. Major P. M. Sykes, “ Historical Notes on 
Khurusan.”’ 

Gas Engineers, at the Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, S.W., 
roa.m. Annual General Meeting. 1. President’s 
Opening Address. 2. Mr, Jacques Abady, *‘ Public 
Lighting from a Municipal Point of View.” 

Photographic, 35, Russell-square, W.C., 8 p.m. 

Colonial, Whitehall-rooms, Whitehall-place, S.W., 
84 p.m. Mr. L. S. Amery, “‘ Some Practical Steps 
towards an Imperial Constitution.”’ 


WEDNESDAY, JUNE 15...Meteorological, 70, Victoria- 
street, S.W., 44 p.m. Mr. J. I. Craig, ‘‘ England— 
Abyssinia—the South Atlantic: a Meteorological 
Triangle.” 
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Gealogical, Barlingtan-house, W., 8 p.m. 1. Dr. 
Whitman Cross, “The Natural Classification of 
Igneous Rocks.” 2. Mr. Henry Bury, “The De- 
nudation of the Western End of the Weald.” 3. 
Dr. Jobn. William Evans, “An Earthquake- 
Model.” 


Microscopical, 20, Hanover-square, W., 8 pm. 
r. The President, ‘‘ Alcyonarians collected by Sir 
Ernest Shackleton's Antarctic Expedition.” 2. 
Mr. E. M. Nelson, ‘‘ The Resolution of New Detail' 
in a Coscinodiscus asteromphalus.”’ 3. Mr. E. B. 
Stringer, “Note on the Use of the Mercury 
Vapour Lamp in Observing the Rings and Brushes 
in Crystals.” 4. Mr. E. B. Miller-Williams, 
‘ New Fine-Adjustment for Body and Sub-stage 
of Microscopes.” 


Surveyors’ Institution, 12, Great George-street, 
S.W., 24 p.m. Mr. Howard Martin, “ The Finance 
Act, 1909-10.” 


Gas Engineers, at the Institution of Mechanical 
Engineers, Storey’s - gate, S.W., ro am. c, 
Discussion on the Report of the Gas Heating 
Research Committee. 2. Mr. H. L. Doherty, 
“ Gas as a Universal Fuel.” 3. Mr, J. B. Klumpf, 
“ Gas Calorimetry in the United States.” 4. Mr. 
F. J. Ward, “The Management of Small Gas 
Undertakings and Works.” 


THURSDAY, JuNE 16...Royal, Burlington-house, W., 4} p.m. 
Antiquaries, Burlington-house, W., 84 p.m. 
Linnean, Burlington-house, W., 8 p.m. Dr. Red- 

cliffe N. Salaman, ‘Inheritance of Sterility in: 
Potatoes.” 


Gas Engineers, at the Institution of Mechanical En- 
gineers, Storey’s-gate, S.W., 10 a.m. x. Report of 
the Institution’s Carbonisation Research Com- 
mittee. 2. Mr. W. B. Davidson, ‘‘ Experiments in 
Carbonisation on the Birmingham Coal Test 
Plant.” 3. Mr. S. Y. Shoubridge, *‘ The Latest 
Installation of De Brouwer Stoking Machinery 
and Coke Handling Plant.” 4. Report of the 
Institution’s Refractory Materials Committee. 


Historical, 7, South-square, Gray’s-inn, W.C., 5p.m. 
Chemical, Burlington-house, W., 84 p.m. 1. Messrs. 
T. M. Lowry and W. T. John, “Studies of Dynamic 
Isomerism. Part XII. The Equations for Two 
Consecutive Unimolecular Changes.” 2. Messrs. 
W. H. Glover and T. M. Lowry, ‘‘ Studies of 
Dynamic Isomerism. Part XIII. Camphocar- 
boxamide and Camphocarboxypiperidide.”’ 3. 
Messrs. G. T. Morgan and W. Godden, “The 
Constitution of Orthodiazoimines. Part I. The 
Napthylenediazoimines and their Benzenesul- 
phonyl Derivatives.” 4. Messrs. G. T. Morgan 
and E. G. Couzens, “‘ The Colour and Constitution 
of Diazonium Salts. Part II. Diazo-Derivatives 
of as-Benzol Ethy]-1 : 4-Naphthylenediamine.’’ 
s. Mr. A. Clayton, (a) ‘‘ The Action of Alkalis on 
Certain Derivatives of Coumarin.’”? (5) “The 
Colour and Constitution of the Amino-Coumarins.’’ 
6. Messrs. E. C. C. Baly, W. B. Tuck, and Miss 
E. G. Marsden, ‘‘The Relation between Ab- 
sorption Spectra and Chemical Constitution. 
Part XV. The Nitrated Azo Compounds.” 
7. Messrs. W. P. Bloxam and A. G. Perkin, 
‘‘Tndirubin.’”? Part I. 8. Mr. W. C. Ball, “ Esti- 
mation of Sodium and Caesium as Bismuth 
Nitrates. Part I. Estimation of Sodium.” 9. 
Miss C. E. Ashdown and Mr. J. T. Hewitt, 
“ The Bye-Products of Alcoholic Fermentation.” 
10. Mr. F. D. Chattaway, * A Simple Method of 
Preparing Tetra-nitro-methane.” x1r. Mr. J. E. 
Mackenzie, ‘‘ Dimethoxy- p-tolylpheny]-methane.” 
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NOTICES. 


ANNUAL GENERAL MEETING. 


The Council hereby give notice that the 
One Hundred and Fifty-sixth Annual General 
Meeting for the purpose of receiving the 
Council’s Report and the Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
officers and new members, will be held in 
accordance with the By-laws on Wednesday, 
29th June, at 4 p.m. 


At the said Annual General Meeting the 
Council will propose to alter By-law 83 by 
the substitution of the words ‘‘ half-an-hour ”’ 
for the words ‘‘ one hour.’’ 


The first sentence of the by-law as pro- 
posed to be amended would therefore read 
as follows :— 

‘ The ballot shall be taken at the Annual 
General Meeting, and shall remain open not 
less than half-an-hour.”’ 


(By order of the Council), 


HENRY TRUEMAN WOOD, 
Secretary. 


CONVERSAZIONE. 


In consequence of the lamented death of 
His Majesty King Edward VII., the Council, 
at their meeting on Monday, the oth ult., 
decided to abandon the holding of the 
Society’s Annual Conversazione (announced 
fur the 22nd inst. at the Natural History 
Museum). The Council feel sure that their 
decision will be in consonance with the wishes 
of the members. 


NOTES ON THE ORIGIN OF THE 
FILANI.* 


By Capr. A. J. N. TREMEARNE, 
F.R.G.S, F.R.A.L, 


Lecturer in Hausa in the University of Cambridge. 


The Fulahs, Filani, Fulbes, Fullan or Peuls, 
are, according to Dr. Deniker, ‘‘ sprung from 
the crossings of Ethiopians with the Negroes 
of the central and Western Sudan, and further 
impregnated with a strain of Arabo-Berber 
blood.” Fulo or Pulo is the singular and Fulbe 
the plural, the root of the word—ful—meaning 
red, ruddy, or light brown. They form a race 
which is found dispersed all over West Africa 
to about 20° N. latitude, but the district in 
which they have become most powerful is that 
between the 8th and 14th parallels of latitude 
and the 4th and 13th meridians of longitude. 
Deniker says they have not yet reached any 
point on the coast of the Atlantic. This, of 
course, means as a people (which is quite 
natural, as their cattle could not live), but I 
had some Fulahs serving in my company in 
the West Africa Regiment (Sierra Leone) in 
1gOl. 

They are of many shades, from the black or 
yellow—which generally supply the ruling 
classes in the towns comprised within the 
limits given above—to the dull white of some 
of the ‘‘ Bororo” or Cow-Filani, who live in 
families in the bush with their herds of cattle, 
and will have nothing to do with the people of 
the towns further than the making of a little 
money out of them by selling sour milk and 
butter. Personally, I have seen the pure white 
only once, viz., in Muri Province (Northern 
Nigeria), and only some were of that colour, 
one father having a white and also a brown 
daughter (by different mothers), but they are 
more common in Kano. I do not think they 


* The t in this word seems to represent the sound better 
than z, though Fulah is quite correct. Where writers quoted 
from have used the w I have, of course, left it so. The same 
applies to Sudan (Soudan), Bornu (Bornou), &c. 
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have been measured, being much too shy to 
allow it. They are now almost the only un- 
contaminated descendants of the early race, 
and it is to them that we should like to give 
our attention. Unfortunately, they will have 
nothing to do with “the white man,’ and 
their men are not learned—though, perhaps, 
wise. 

The origin of these people has not yet been 
solved. They are not much heard of before 
about the year 1800 A.D., but it is supposed that 
they lived in the Sudan for very many years, and 
gradually came towards the coast in search of 
new pastures for their cattle. An advance 
nearer than the Benue was not possible on 
account of the tsetse fly—which killed the 
cattle and horses—and because the moun- 
tainous country prevented the employment of 
their cavalry. The fact that Bororos live in a 
certain district is a sure sign that horses can 
be kept there. 

Colonel Mockler Ferryman* says that “ they 
kept much to themselves, spoke a language 
of their own, and maintained their general 
characteristics it is generally sup- 
posed that they came from the north or north- 
east,” and that they first settled ‘‘ along the 
lower course of the Senegal and gradually 
spread towards the east’’ about the fourteenth 
century as ‘‘they sent a Mahom- 
medan mission from their western settlements 
to Bornu (then a Mahommedan kingdom) ; 
by the sixteenth century they were well estab- 
lished about the Middle Niger, and by the 
beginning of the seventeenth century had 
spread to Baghirmi.’’ The tribe was so scat- 
tered, however, that it had no power as such, 
though many of its individual members 
obtained posts as mallams, readers, &c., in 
Hausa and Pagan states on account of their 
learning. | 

Lady Lugard (‘‘A Tropical Dependency ’’) 
says: ‘‘In the sixteenth century . . there 
was record of their presence in the country for 
upwards of 1,000 years. They counted them- 
selves as a white people, and . their 
features, their hair, their carriage, and their 
distinctive characteristics, proclaimed them of 
other than negro race.” ‘‘ Mulai Hamed had 
a Fulani wife at the time of the Moorish con- 
quest.’ t Even now, in spite of the inter- 
marriage and mixture of blood, the Filani 
characteristics are quite distinct from those of 
the negroes. Their noses are long and 
pointed, their heads long and narrow, their 


* “British Nigeria,’’ p. 149. 
+ Pages 374-7. 
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eyes remind one somewhat of the Hindus, or, 
more still, of the Samoans. The hands and 
feet are very well-shaped and small, the hair 
is long and not woolly, but frizzy. 

Major Denham, who went to Bornu with 
Clapperton in 1822, says a Fulah told him that 
he had been to Mecca, and had there met 
Wahibis (a religious sect of Arabs), who were 
the same people and spoke the same 
language.* There are numerous origins 
ascribed to the Filani, which are supported by 
different authorities, but the paucity of early 
records and the influence of intermarriage 
have made it very difficult to obtain the true 
solution. 

. Barth says that Sultan Bello gave their 
classification thus :— 

I. Jel, consisting of the Torobe, Ulerbe, 

Fittobe and 13 other sub-divisions. 

. Baa, consisting of Ghara, Sindega, and 

Deneji. 

3. So, consisting of the Jawambe, Laube and 

five others. 

4. Beri, consisting of the Siwalbe, Jaleji and 

two others. 

It is just possible that there were two 
different races, or even more, for Dr. Deniker 
says :—} 

« The M’ Fan or Fang, called Pahuins by the negroes 
of the Gabun, occupy the country situated between the 
third degree of N. latitude and the Ogowe, and its 
right tributary the Irindo. But itis probable that their 
habitat extends farther to the east, for the Boto, whom 
Mizon had met with in the basin of the Sanga, 
appeared to be of the same race. The Fans touch the 
seaboard of the Atlantic only at a few points. With 
the Gabunese (Benga, Kubé, &c.) and the 
M’Pongwes of the coast (whose language, which is 
very rich, has been adopted by other tribes), they 
form almost the whole of the population of 
French Congo to the north of the Ogowe. It is 
supposed that the Fans, certain traits and manners 
and customs of whom recall the Zandeh, have immi- 
grated quite recently, perhaps at the end of the last 
century, into their present region, coming from 
Ubangi where the Zandeh tribes live.” 


t 


In ‘* Africa and its Exploration f we find: 
—‘‘The enemies of the Pacha of Bornou and 
the Sultan of Mandara were called Fellatahs, 
Foulahs, or Fans, as they are called through- 
out the Soudan.” The second volume§ quotes 
Sir Richard Burton thus: —‘‘ They (the Bakeles) 
began to press down stream (Gabun) about 


* « A Tropical Dependency,” p. 376. 
+ “ The Races of Man,” p. 458. 

ł Vol. i., p. 123. 

% P. 40. 
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1830, driven æ zergo by their neighbours the 
Mpangwe (Fan). The Bakele appeared to me 
very like the coast tribes, only somewhat 
lighter coloured and wilder in look. The 
Dikele grammar proves the language, which is 
‘most closely allied to the Benga dialect, to be 
-one of the great South African family variously 
called Kaffir because first studied amongst 
these people; Ethiopic (very vague), and 
Nilotic because its great fluvial basin is the 
Zambezi, not the Nile. The tongue, although 
clearly related to that of the Mpongwe and 
the Mpdngwe, has many salient points of 
difference, for instance, the liquid ‘r’ is 
wanting. Dikele more resembles the langu- 
ages of the eastern coast than its western 
neighbour. They (the Mpangwe) call them- 
selves Fan, meaning ‘ man,’ in the plural 
Bafan. Mr. W. Winwood Reade suspects 
them to be anoffshoot of the great Fulah race, 
and there is nothing in point of dialect to dis- 


prove what we must at present consider a pure . 


conjecture. ‘The Fulah pronouns have 
striking analogies with those of the Yoruba, 
Accra, Ashantee and Timmanee, and even of 
the great Kaffir class of dialects which reaches 
from the Equator to the Cape,’ wrote the late 
learned E. Norris in his ‘ Introduction to the 
Grammar of the Fulah Language. > Accord- 
ing to the people of the upper river, the Fan 
were expelled by the Bati or Batti from 
their ancient seats. A finely-made, light- 
coloured people, of regular features, and 
decidedly mild aspect, met my sight. The 
complexion is, as a rule, chocolate. Many, 
if bleached, might pass for Europeans, so Cau- 
.casian are their features.’’** The people used 
-cross-bows. 


Bowditch also considered that the Fans and ` 


Filani were allied. 

However, I have got out of the limits of 
British West Africa. The Filani of Adamawa 
are different from those from Toro (Toronkawa) 
the last immigrants into Hausaland, and the 
Silabawa think themselves so much apart from 
other clans that they will not intermarry with 
them. Barth says that the Sissilbe or Silibawa 
are ‘‘a portion of the numerous Wakore or 
Wangarawa, to whom belong also the Susu 
and the so-called Mandingoes.’’ The Torode 
or Torunkawa (entirely absorbed) ‘‘ evidently 
owe their origin to a mixture of the Jolof 
element with the ruling tribe.” 

There are four theortes of origin, viz. (1) 
Semitic, (2) Malayan, (3) Egyptian, and (4) 


* 66 Africa and its Exploration,” vol. ii., p. 49. 
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Indian, which may be considered under the 
following heads :—(@) Language (and nume- 
rals); (4) legends; (c) features; (æ) general 
life; (e) systems of government, &c.; and 
(f) religion. 


(2)—LANGUAGE. 

1. It is stated in ‘‘A Tropical Dependency ”’ 
that Filani does not resemble any Semitic 
language, though both Berbers and Filani 
count in fives. Reichardt (‘‘ Grammar of the 
Fulde Language’’) states :—‘‘ The Fulde is, in 
so far, akin to the stock of the indogermanic 
languages, as its forms present themselves by 
final inflection; and under this rule fall all the 
integral parts of its construction..... The 
Fulde can give to a verb in its simple style a 
meaning more or less modified, or even diffe- 
rent from the original one, by inserting or 
increasing certain incremental syllables be- 
tween the stem and the common ending of the 
indicative. . . In this way it is that this 
language constructs out of the simple form 
As far as 
comparisons can be established, we are 
inclined to believe that the Fulah nation, when 
in possession of their primitive abodes, must 
have been in lasting contact with the Arabic 
element.” ‘‘ The World’s History ’’ (vol. iii.) 
states ‘‘that Filani is connected with Berber.”’ 

2. D’Eichthal thought there was a simi- 
larity to the Malay.* 

3. The language has no affinity with any of 
the Nile valley tongues, nor is it African.f 

4. There is one people ‘‘ dispersed over 
nearly the whole earth and of Asiatic origin— 
probably from India, to judge by the affinities 
of its language with the Hindu dialects—the 
gypsies. They are found in India, Asia 
Minor, Syria, and in Egypt. The pure 
so-called ‘ Black Gypsies’ are of the Indo- 
Afghan race, but very often they have inter- 
mingled with the populations in the midst of 
which they dwell.” į 

M. Delafosse says the ENT of the 
gypsies is the most like that of the Filani of 
all which he has studied. Major Denham 
thought the Filani resembled gypsies. Dr. 
Thaly supports this theory.§ 

It is, however, very difficult to say exactly 
who the gypsies were. They seem to have 
been a caste of wandering tinkers who 
left India and dispersed themselves over the 


* “ British Nigeria,” p. 149. 

+ ‘* A Tropical Dependency,” pp. 377-8. 
4 Deniker, ‘‘ The Races of Man,” p. 425. 
è“ A Tropical Dependency, 378-80. 
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different continents, picking up the language 
of every country they stayed in. 

Sir Richard Burton (page 717) and Mr. E. 
Norris (zjz¢@) thought the Fan language re- 
lated to the great Kafir* family, and regarded 
the Fans as Filani. Barth also thinks that 
there may have been an affinity between the 
Fulbe and South African tribes at an age not 
later than the rule of the Pharoahs, and he 
states, regarding the supposed similarity 
between the Malay and Filani languages, 
that the arguments are of no conse- 
quence, as the specimens noted were taken 
from bad sources, and that there was a re- 
semblance only in the words for fish and 
spear. Now, neither of the two first authorities 
quoted had penetrated to the country where 
Filani was spoken in its purest form, and we 
would naturally expect the people to pick up 
more and more local words as they left their 
own place of origin further behind. But even 
as it was, “there were some salient points of 
difference.” Barth knew the people well, so 
his statement must be respected, but he 
regards the affinity as existing only at a very 
early date. Other authorities say that the 
language is not African at all. As Reichardt 
would evidently make Filani Semitic, and 
Schurtz states definitely that it is connected 
with Berber, I think that we may regard it as 
being mainly the latter mixed with Bantu 
elements. And if it has no connection with 
Nile valley tongues, it would appear as if the 
origin of the language was rather to the 
western side or. to the centre than to the 
eastern side of the Sudan. 


(0)—LEGENDS. 
1. I again quote from Reichardt = 


«The African traveller, the late Dr. Barth, was 
told by the natives of the interior of the existence, in 
bygone days, of an ancient Kingdom of Ghanata 
with a central town, Kazaka. The name of the 
lost nationality must have been Azer, or the Azer 
nation. . . .’From the estimation of the late Dr. 
Barth, it would appear that their wanderings towards 
the west had taken place about the sixteenth 
century.”’ 

And again, 

‘c Muhammed Sali... . who proved himself a 
well-instructed man in other matters of importance 
concerning his native land, dictated the brief historic 
account, styled ‘The Origin of the Fulbe of Futa,’ 
and the burden of his memorial amounts to this, that 
for some centuries past, the exact time being beyond 
the reach of accuracy, the Fulbe, who came from 


* Keane (* Man, Past and Present ’’) spells this word with 
only one “f,” so I follow him. 
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Faz or Fezzan, or more likely from a region to the 
north-east of Faz, bordering to the desert towards the 
site of the ancient Ethiopia, pretended to trace their 
descent to an Arab tribe; the chieftains or leaders- 
are said to have been two men, the foremost of whom 
was Said, by a fularism Sedi, and his fellow-pilgrim, 
Seri. These travellers having, after a long march, 
arrived in a country called Jaka (later written Taka), 
came to a person of great respect, styled by his posi- 
tion, Wali, and with his proper name, Al Hajj 
Salihu Suware, who, asit is stated, exercised great 
authority over the Mandingoes.”’ 


The account then goes on to say that they were 
sent to Futa Jallo, and established settle- 
ments there. : 

The Semitic descent is also supported by 
Abdulahi dan Fodio of whose account in the 
‘¢ Tazinu el Warakati,’’ I managed to get a 
translation last January (1909) at Zaria. It 
runs as follows :— 


‘ Our tribe (they are) the Turube who came from 
Futa, and they, as we have heard, are the kinsmen of 
all the Filani. And the speech of the Filani is their 
speech, because ’Ukba* (Ukubatta), the son of ’ Amir,. 
who fought in the sacred war (and) who conquered 
the country of the west in the time of ’Amr, son of 
"Asi, in Egypt (z.e., when he governed in Egypt): 
came to them. And they were (a tribe) of the 
tribes of Rum. Then their king adopted Islam, not 
through conquest, but because "Ukba married the 
daughter of their king, her name being Bajjamanghu, 
and he was the father of all the Filani. This is what 
has been uninterruptedly handed down as a tradition 
among us, and we have received it from the trust- 
worthy authorities who came from the country of 
Futa, that is to say the learned persons. So they 
spoke the language of their mother, and they did not 
know the language of their father. As for the asser- 
tion that the descendants of ’Ukba are the first 
people who spoke that language it is improbable, 
because all the languages were fixed by Adam, and 
because this would be a violation of custom. And 
the more probable (opinion) is that they spoke the 
language of their mother, and that the Turube had 
no original language different from this one, and God 
knows best. 

« And I know that the name of a certain man was 
Rum, the son of the prophet Isaac, the son of 
Abraham, on whom is peace, and his mother was 
Nasma (Nasmatu), the daughter of Ishmael, on whom 
is peace. Dhu-n-Nasabain has said in his book, 
‘Tanwir,’ that Ishmael, on whom is peace, was the 
father of twelve sons and one daughter, and from his 
descendants God produced all the Arabs. When he 
was about to die he enjoined his brother Isaac to 
give his daughter Nasma in marriage to Esau. So 
he married her to him, and she bore to him Rum, 


* ’Ukba took part in the war in Syria, and brought news 
of the capture of Damascus, to the Caliph "Umar (between 
645 and 650 A.D.). 
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and Rum was yellow, and his descendants were 
called the ‘‘ Sons of the Yellow One.” 


The mallam, who translated from the Arabic, 
told me that he had always heard that the 
ancestors of the Filani were from Turube. 
The Turubes are the brethren of the Filanis, 
‘both are descended from the Arabs. They 
are from Rum, son of Esau, that is their 
‘origin. Ukba was the forbear of all the 
Filani. From Toro they came, their mother 
‘was Bajjamanghu. The Torodo or Torode 
(another name for the Toucouleurs) are from 
Toro, the people are a mixture of Fulahs 
proper and Woloffs or Jollofs. 

Lady Lugard (extracting particulars from 
El Bekri’s account) writes :— 

“ Ten days to the south of Ghana was the country 
of the Lem-lems. Within the kingdom there was a 
‘district of which the inhabitants were naked pagans, 
very expert in the use of the bow and arrow. There 
was another district entirely inhabited by the de- 
‘scendants of the soldiers sent by the Ommeyade 
Arabs against Ghana in the first years ot the Hegira. 
These peoples kept their light complexions and the 
fine features of their race.” 

The people of Ghana proper claimed to have 
come from Assyrian or Babylonian ancestors, 
and it is interesting to remember that Pul was 
another name for Tiglath Pilesar II., the 
Assyrian usurper.* 

2. No legends are known supporting the 
Malayan theory, though all say that the 
original people came from the East. India, 
and even China, traded in very early times to 
the east coast of Africa, as is shown by the 
fact that Chinese coins were found in the 
buried town of Kilwa,f and as the Malays 
-originated from India there is reason to sup- 
pose that they also visited Africa. In fact 
there is evidence of this in later times in 
Madagascar. 

:3. There have been great disputes about 
tbe Hyksos, and the fact that they are usually 
described as Shepherd Kings at once attracts 
persons who are searching for traces of another 
nomad race. As until lately I was myself 
convinced that their origin could be found 
here, the arguments for and against will be 
given more fully than otherwise would have 
been done. 

_Various dates are given for the arrival of 
the Hyksos in Egypt; but it is generally 
agreed that they were expelled about 1560 
B.C. It is probable that the Hyksos and the 
Israelites were the same, for (i) the name 


* « Manual of the Science of Religion,” p. 469. 
` + “A Tropical Dependency,” p. 222. 
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Salatis recalls Shallit, an appellation which 
Joseph of the Bible received from Pharaoh ;* 
(ii) the date of the expulsion of the Hyksos 
corresponds with that of the Exodus; t (iii) 
Manetho, the Egyptian priést and historian, 
says the shepherds were surrounded in Avaris, 


‘and they surrendered on condition that they 


should go where they liked. ‘‘ These. terms 
were accepted, and they marched away, no 
fewer than 240,000 men, with their families 
and all their possessions through the desert to 
Syria. As, however, they feared the Assy- 
rians, who then ruled Asia, they built a city 
in the land now:called Judea, large enough to 
accommodate their numbers, and gave it the 
name of Jerusalem; ’’{ (iv) all the authorities 
agree that ‘‘ Hyk,’’ in the sacred language, 
means “King,” but though some say that 
‘Sos’ means ‘‘ a shepherd,’’ Professor Ridge- 
way says that it signifies ‘‘ captives,” z.e., a 
captive race. Breasted thinks it may mean 
‘“ countries,” and, in any case, the name must 
have been adopted, in later times, to denote the 
Beduins to the east of Egypt, who, as early as 
the twelfth dynasty, were known as ‘ shasu.’’§ 
“The scarabs of a Pharoah, who evidently 
belonged to the Hyksos time, gave his namie 
as’’ Jacob-har, or possibly Jacob-el, and it is 
not impossible that some chief of the Jacob- - 
tribes of Israel for a time gained the leader- 
ship in this obscure age. It may have been 
that the Hebrews in Egypt were ‘ but a part 
of the Beduin allies of the Kadesh or Hyksos 
empire whose presence there brought into the: 
tradition the partially correct impression that 
the Hyksos were shepherds. The naive 
assumption of Josephus which identifies the 
Hyksos with the Hebrews, may thus contain a 
kernel of truth, however accidental.’’|| 

The Hyksos from about 2100 B.C. gradu- 
ally percolated into Egypt, and got the rulers 
into their hands** in exactly the same way that 
the Filani entered Hausaland. They, at the 
height of their power, ruled not only Egypt but ` 
also its Asiatic dependencies, and evidences’ 
of them have been found even in Crete, so 
the vanished empire once stretched from the 
Euphrates to the first cataract of the Nile, 
and well into the Mediterranean Sea.tt “The 


* ‘* The World's History,” IIL., p. 623. 

+ “Origin and Influence of the Thoroughbred Horse,” p. 253. 

+ Ibid, p. 627. 

3 Ibid, p. 624. 

|| Breasted. “ A History of the Ancient Egyptians ” (1908), 
p. Ir. . ' 

1 Flinders-Petrie. 

** Prof. Ridgeway, p. 233-5. 

+t Breasted, p. 178-9. 
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Hyksos Kings themselves must have been 
rapidly Egyptianised,’’ and ‘‘ the dynasty 
evidently slowly decayed, to become at last 
much like their own Egyptian vassals.’’** We 
may compare this state also with conditions 
in Nigeria, where Filanis are forgetting their 
own language and speaking nothing but 
Hausa.t| The country broke up into petty 
kingdoms.. 

_ So far all seems to point very strongly toa 
common origin, and one might imagine that 
whereas the ruling classes settled down in the 
towns, the herdsmen wandered further and 
further afield into new country in exactly the 
same manner as they are now doing in Northern 
Nigeria. Against this there are two objec- 
tions. The second, which we shall take first, 
is tothe effect that the pasture in North Africa 
is not sufficient to feed flocks and herds coming 
from Egypt. Against this it must be pointed 
out that the vegetation, and even the climate, 
was different then from what it is now. ‘The 
Libyan tribe of Marmidze occupied all the 
region between the Temple of Ammon and the 
frontiers of Cyrene. West of them lay the 
Nasamones and the Psylli, behind them lay 
the eastern part of the great tribe of the 
Gaetuli,t behind whom again are the Gara- 
mantes, who lived in the modern Fezzan and 
had four-horse chariots. Next to the Mar- 
midz came the territory of Cyrene,” which 
flourished by reason of the. ‘‘ excellence of 
the soil, which was peculiarly adapted for 
the breeding of horses and the growth 
of fine crops.’ Then came Carthage in the 
interior of the territory of which was Cirta, a 
strong place and so well provided “that it 
could put into the field ten thousand cavalry 
and twice that number of foot.’ Then came 
the lands of the Libyo-Phcenicians and the 
Gaetuli, between which and the coast were 
great lakes and rivers. ‘‘The breeding of 
horses is most carefully seen to by the kings; 
so much so that the number of colts is yearly 
estimated at one hundred thousand.’’ Further 
on again were the Psylli and the Mauri who, 
though in a very fertile country, lived as 
nomads and fought on horseback.§ Again, 


..* Ridgeway, p. 238. 
+ Tremearne, ‘‘ Notes on some Nigerian Head. fuere” 
p- 13. 

ł Keane (‘‘Ethnology,”’ p. 270) says, “The Fulahs are 
fund, despite their present Negro speech, to be of Hamitic 
type, possibly representing the Leukzthiopi (‘‘ White 
Ethiopians’’) located by Pliny south of the Mauritanian 
Getulians. ..... Despite Fr. Miiller’s ‘Nuba - Fulah 
Family,’ they have no connection, either in type or speech, 
with the black Nubas of Kordofan.” 

3 Ridgeway quoting Strabo, p. 239. . 
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the Egyptians obtained the horse from the 
Lybians, so they must have been able to 
traverse the country. in early times. In fact 
we know that the Arab, ‘‘ to find space for his. 
flocks and herds, continues the destructive 
work of Carthaginian and Roman, who ages. 
ago’cleared vast wooded tracts for their fleets 
and commercial navies, and thus helped to 
deteriorate the North African climate.’’* Dr. 
Zettel thinks that the sandy waste once sup- 
ported a rich vegetation,t and it is inconceiv- 
able that the routes across the desert were 
made when covered with sand. They must 
have joined up flourishing towns fairly close: 
together in bye-gone days. As far, there- 
fore, as that argument is concerned the theory 
still holds good. 

There is, however, a very much stronger 
objection, and that is that the Hyksos were 
driven off bodily to the east, and there are no 
traces of them at all in that direction. Even 
small parties of them could not have pene- 
trated through the tribes to the west, for they 
were hated so much that they would: have: 
been destroyed. 

4. M. de Lauture says there is a legend 
which states that the Filani sprang from the 
marriage of a Hindu who entered:the Sudan 
vzá Egypt, and a female chameleon.{t This 
was evidently invented to account for the 
different shades of colour of the tribes, but it 
points to an intermingling of a foreign people 
with local races. | 

The following from ‘A Tropical Depen- 
dency ’’ seems to support the Indian theory :— 

‘c Among the peoples ruled by Ghana in the Arab. 
period, one of the most important was known by the 
name of Ungara, Wangara, or Wakore, of whom 
many were Fulani. The Wangara, at a later date, 
migrated eastward into the Haussaj States. This 
people claimed on their part to have descended from 
the Persians. When... they moved .. . to Haussa- 
land the province which they founded was called 
indifferently Wangara or Ungara. It is, therefore, 
interesting to find that in the Ramayana, the Indian 
epic, a Rajah of Ungar is mentioned among those 
who paid tribute to the famous Desaratha. Com- 
mentators who were in no way concerned with 
African history have agreed that Ungar must have 
-been a province of Persia on the northern frontier 
of India. We get, therefore, somewhere about the 
titre of Moses, a spot in Persia whence the Wangara 
may have originated. The fact that Persian influence 
extended at a very early period to the black countries . 


* Keane, ‘‘ Man, Past and Present,” p. 472. 
+ Keane, p. 476. 

+ “ A Tropical Dependency,” p. 378. 

? One s is now generally used. P. 94. 
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of Africa is also attested by the ruins of Persepolis, 
where amongst the bas-reliefs believed to have been 
carved in commemoration of the glories of Cyrus and 
his immediate successors, there is one which shows 
the king in the act of receiving tribute from the 
ambassadors of subject nations, and amongst them 
is a negro Cambyses, son of Cyrus, con- 
quered Egypt in 527 B.C., and his army perished in 
marching into Ethiopia. There is nothing impossible 
in the supposition that fragments of that defeated 
army may have remained and settled in the Soudan.”’ 


As mentioned before, India traded with 
East Africa. Against this Indian theory, it 
should be noted that there is a Persian tribe, 
the Suzians, who show a mixture with abori- 
ginal Indian and hill tribes, producing the 
flattened and open nose, thick lips, and black 
hair and eyes,* so the negro in the bas-relief 
may have been much nearer home than Egypt. 
M. Delafosse thinks the Hyksos had their 
origin ‘‘on the southern slopes of the Hima- 
layan Mountains,” t but it is more general to 
regard them as Semites. Manetho says that 
they were Phoenicians or Arabians,{ but in 
any case the Filani could hardly have come from 
the Hyksos, as already stated, so their origin 
does not concern us in this connection. If this 
people could not cross the Sudan there is not 
much reason to suppose an Indian people 
could, and even less excuse to think that the 
Malays could come so far. 

It should be noted though that ‘‘ there are 
legends quoted by Barth and by M. Berenger 
Feraud to the effect that the Fulani entered the 
Soudan originally by way of Morocco, and 


these, though offered in opposition to the . 


Indian theory, might, with very little strain- 
ing, be made to support it, for Strabo, after 
describing a populous and flourishing African 
nation to the far west of Africa in the country 
opposite to. Spain, adds the remark, ‘some 
say that they are Indians who accompanied 
Hercules hither.’ The legend of Strabo, 
added to those quoted by modern writers, 
might therefore account for an Indian origin 
even in Fulani who had entered the Sudan by 
way of Southern Morocco.’’§ We know that 
the Hyksos sailed to Crete; did they go as far 
as Morocco? . At any rate Pheenicians had 
colonies in Africa (Hyksos may possibly have 
been Phcenicians and not Hebrews), and Pro- 
fessor Keane thinks the Tuareg alphabet is of 


Phoenician origin,|| so it is much more likely | 


* «The Races of Europe” (1900), Ripley. P. 450. 
+ “A Tropical Dependency,” p. 380. 
+ Breasted, pp. 177-9. . 

3 “ A Tropical Dependency,” p. 379. 

i| “The World’s History,” p. 309. 
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that Phoenicians and not Indians were meant 
in Strabo’s account. Dan Fodio would seem 
to support the Hyksos origin if they and the 
Israelites were the same, but Rum was also a 
general term for tribes subdued by Rome. 
The Moors called themselves Ruma* or Erma, 
which are plural forms of Rami, a sharp- 
shooter, or soldier of Morocco,t and their 
language is a variety of the Songhai, so 
possibly they are the Rum referred to. It is 
probable that he confused Berbers and Arabs. 
Reichardt’s account would make them con- 
nected with Arabs. 

The Filani legends make the people Phceni-. 
cians, Moors, Jews, or Arabs. 


(c)— FEATURES. 


The Fulah does not resemble a negro 
in any way. He is tall and slim, he has 
an aristocratic carriage, small hands and 
feet, a long, fairly straight nose, and thin lips. 
He is very much like an Arab or Berber, 
though his figure makes one think more of a 
Hindu. The women in the rugas might pass 
even now for the originals of old Egyptian 
drawings. | 

Sufficient measurements have not been yet 
taken to prove anything, but some cephalic 
indices are given as a guide, that of the Filani 
being 74°3-} 

(1) Toucouleurs 73.8, Wolofs, Serer, and 
Leybus 75°2, Mandingans 75°5, Arabs of 
Algeria 76°3, Kabyles of Palestro 76-4. 

(2) Malays of Sumatra and Penang 82°8, 
Hovas of Madagascar 84:0. 

(3) Prehistoric Egyptians 73°75, Egyptians 
of the New Empire 73°62, Hesas 77°84, Biga 
74:70, Kena and Girga 74°13, Nakada (pre- 
historic) 72°99. 

(4) Hindus North-West Provinces and Oudh 
72°8, Gypsies of Lycia 75°2, Hindus of Behar 
mom, 

i Judging by these figures, the Filani head 
has much the same shape as those found in 
Semitic, Egyptian, and Indian peoples. A 
similar index does not prove a connection but 
a very dissimilar one proves a difference, so 
the Filani cannot have any affinity with the 
Malays. On living bodies the Egyptian 
measurements would each have been in- 
creased by two units, and since, if the Filan 


* Deniker, p. 447. 

t Barth, p. 302. 
_t The measurements in (3) are of skulls, the first three of 
which were published in “ The Bulletin of the Archzological 
Survey of Nubia,” the other three by Dr C. S. Myers. The 
measurements in (1), (2), and (4) are of living bodies, and are 
taken from Deniker. 
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had moved westward from Egypt they would 
have become more and more mixed with negro 
elements, and therefore have developed a more 
brachycephalic skull, we may say that they 
had not much connection with the people here 
mentioned, unless in prehistoric times, or 
when mixed with a more dolichocephalic race. 


(d)—GENERAL LIFE. 


(1) The general life of the Bororos is much 
like that of some of the Berber or Arab 
tribes, and also of the ancient Israelites. The 
Bororos are not so fond of fighting as the 
Arabs, though the ruling classes are or were. 
« Recent discoveries of stone objects in Egypt 
have revived the question of Asiatic or Euro- 
pean influence in Africa.” While some sup- 
pose that the race ‘‘ which preceded Egyptian 
civilisation in the Nile Valley is related to the 
Libyans, coming from the north-west of Africa 
and perhaps from Europe, Schweinfurth thinks 
that these neolithic people were immigrants 
from Arabia (Semites ?), who had come into the 
Nile Valley from the south, through Nubia.’’ 
‘‘Recent discoveries confirm this supposition, 
without excluding, however, the possibility of 
the arrival of the Libyans of the north-west 
in the palzolithic period, and the tribes of 
Syria and Mesopotamia in historic times.’’* 

(2) Their general life is very different from 
that of any of the Malay tribes, for the Filani 
are pastoralists while the Malays are a sea- 
fishing people, nor is there any evidence that 
the ancient forefathers of the Malays lived like 
the Filanis. 

(3) There seems to be a general idea that 
the Hyksos introduced the horse and chariot 
into Egypt. Professor Ridgeway not only 
denies this, but says that it was through the 
employment of the horse and chariot that the 
Egyptians expelled them,t for (1) horses of a 
bay or brown colour existed in Egypt 1500 years 
before the Arabs possessed a horse ; (2) ‘‘ The 
story of Abraham implies that the King of 
Egypt, who gave him hospitality, did not 
possess any horses,’’ but ‘‘it would appear 
that, by the time of Jacob, chariots were 
used. . . . But as neither Arabia, nor Baby- 
lonia, nor the Semitic tribes of Palestine 
possessed the horse, the Egyptians could not 
have obtained that animal from any of those 
regions, and must have procured it from their 
neighbours in Africa.” No mention of horses 


* Deniker, p. 428. 

+ “ The Origin and Influence of the Thorough-bred Horse,” 
pp. 206, 209, e£ segg. Professor Ridgeway tells me that 
recent excavations have proved beyond all doubt that the 
Hyksos were foot and not horsemen. 
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is made in the list of possessions in the Old 
Testament, describing the wealth of Abraham, 
Jacob, and others. We have already seen 
that the Hyksos entered Egypt in the same 
manner as the Filani came into Hausaland. 
Other conditions of life must be similar, if 
both are partly pastoral, partly town-dwelling 
peoples. The houses of the chiefs of these 
people are magnificent compared to the ordi- 
nary African hut, and point to a much higher 
civilisation. Also the arches and columns 
seem much above the minds of ordinary builders 
in mud. Do they indicate that former genera- 
tions (in Egypt?) used a kind of cement ? 
Caillé, writing of the Jenné architecture, says : 
“I recall these majestically solid forms, and 
the memory is wafted to me from the other 
extremity of Africa. . . . It is in the ruins of 
ancient Egypt, in the valley of the Nile, that I 
have seen this art before.” * 

(4) Both Gypsies and Filani are wanderers, 
but there does not seem to be any other con- 
nection between them. The Filani keep herds, 
first percolate intoa country, then conquer and 
then rule it, and itis not likely that a people 
would become possessed of these attributes 
unless their parent stock showed a trace of 
them. The Gypsies seem to be incapable of 
such a course. 

Sir Frederick Lugard says that the Wahuma 
of East Africa resemble the Filani both in 
features and in habits, and both became in- 
vaders through having to seek fresh pastures 
for their flocks and herds. India traded with 
the east coast of Africa in early times, and it 
might be imagined that Indians or Malays 
gave rise to the Wahuma, and the Wahuma 
to the Filani. . 

We have seen that, so far as general life 
is concerned, the Filani resemble the Arabs. 
Berbers, Hyksos, Wahuma, and in many 
ways the Malays, but not the Indians. Had 
the Wahuma come from India, there must 
have been some record of an Indian migration 
to East Africa, but there is none. On the con- 
trary, Ratzel} says they are one of “ a group of 
peoples, the centre point of which once lay a 
great deal further north than it does now, 
probably to the north, and, perhaps, even to 
the west, even to Abyssinia.’’ 


(e)—SYSTEMS OF GOVERNMENT. 


While the Filani wander about, the Govern- 
ment is patriarchal as with most pastoral 


So es e a eS 


* “ A Tropical Dependency,” p. 161. 
+ “The World’s History,” iii., p, 425- 
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nomads. There is mother right over the 
-children—as with the Tuaregs. 


(7)—RELIGION. 


Very little is known about the early beliefs of 
the Filani. Now they are Mohammedans. 


SUMMARY. 


From the foregoing it would appear that as 
far as legends are concerned, Semites entered 
Morocco, and there mixed with the local in- 
habitants. Sultan Bello’s account would seem 
‘to indicate that the local language was used in 
.a modified form. 

‘‘There is an inevitable tendency for the children 
to speak their mothers’ tongue, and indeed the phrase 
‘mother-tongue’ is based on the fact observed 
through long ages that the child learns its first words 
‘from its mother, and thus takes after her in speech. 
This law, which still holds good in modern days and 
-in civilised communities, must have been far stronger 
“in earlier times in countries where the tie of marriage 
hardly existed, and the child belonged to its mother’s, 
-and not to its father’s tribe, as is still the case in 
many parts of the world.’’* 


Such people would multiply and spread. If 
‘they originated somewhere in the neighbour- 
hood of Fez + they would possibly spread, at 
first, eastwards rather than southwards owing 
‘to the fact that the country was well suited to 
cattle. 

‘*A moister climate must have prevailed, with 
springs and running waters, and the extensive 
terraces flanking the mouths of the mountain streams 
between Keneh and Kosseir, the well-rolled pebbles, 
the beds 15 or 16 feet thick of incrustations of 
-carbonate of lime in the now dry gorges of the 
Hammamat, undoubtedly deposited by springs, all 
show the former abundance of moisture in quite 
‘recent geological times.’’ t 

Some families or sub-tribes may have 
gone south - eastwards, giving rise to 
the Wahuma, which name means ‘“ North- 
men.” ‘There is reason to think that there 
is a considerable Libyan element in the popu- 
lation of that region (Ethiopia), and it is not 
-at all unlikely that bodies of invaders, partly 
Libyan partly Ethiopian, may have made their 
way into Egypt from the south from very early 
‘ttimes.’’§ Sayce conjectures’ that ‘‘the old 
language of the old Meroitic inscriptions was 


* Professor Ridgeway, Presidential Address to the Anthro- 
rpological Section of the British Association for the Advance- 
‘ment of Science, p. 10. 

t It is just possible that Fez and not Fezzan was meant by 
Mahamma Sali. 

+ Keane, P. 479. 

? Ridgeway, ‘The Origin and Influence of the Thorough- 
tbred Horse,” p. 328. 
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not the present Nubian, but a Hamitic tongue 
akin to Berber. These inscriptions must be 
referred to the pre-Nuba Hamites of the Nile 
Valley whom Sayce, I think rightly, identifies 
with the Berbers.’’* 

Dr. Haddon (‘‘ Report, British Association, 
1905—South Africa ’’—p. 516) states :— 

‘“ That branch of the true Negro stock which spoke 
the mother-tongue of the Bantu languages some 
3,000 years ago (according to Sir Harry Johnston’s 
estimate) spread over the area of what is now Uganda 
and British East Africa. In the Nile Valley these 
people probably mixed with the Negrilloes, and 
possibly with the most northerly representatives of 
the Bushmen in the high land to the east. Here 
also they came into contact with the Hamitic peoples 
coming down from the north, and their amalgamation 
constituted a new breed of Negro—-the Bantu.”’ 


Every division would acquire local words 
and attributes, and so become differentiated 
from the others. The Filani would natur- 
ally be the more Semitic of the now separate 
peoples, for they have always been in touch 
with Arabs and Berbers. 

As for the Filani being of Malay origin, the 
cephalic index would seem to disprove that 
without any further argument. 

There appears to be nothing to connect the 
Filani with India except two doubtful legends. 

It is equally certain that the Filani did not 
come from Egypt, for the Hyksos seem to be 
the only people resembling them, and they 
were driven out towards the east, and most of 
their traces were destroyed. 

There is a simpler explanation of their 
origin. Professor Ridgeway, in his Presi- 
dential Address to the Anthropological Sec- 
tion of the British Association for the Advance- 
ment of Science,t stated (1908) :— 

« The Berbers and the Hamitic congeners shade off 
on the south into other peoples, but this is not alto- 
gether due to intermarriage, as is commonly held, 
for itis more probably to be explained as due in a 
large part to climatic conditions. The Bantus, who 
are said to have originated in the Galla country, and 
to have spread thence, are. now-regarded: by the chief 
authorities as the result of an intermixture of Hamites 
and Negroes. But, on the grounds I have already 
stated, it is more rational to regard them as having 


been evolved inthe area “lying ‘between the Hamitic 


peoples on the north and the negroes on the south, 
just as we have corresponding types of the horse 
family in Nubia and Abyssinia, and in the equatorial 
regions. The same hypothesis also explains the exist- 
ence of those cattle-keeping tribes which lie west of 
the Nile stretching across Northern Nigeria, who 


* Keane, p. 75. 
+ Page 6. 
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border on the Berbers, but yet differ from them, and 
border on the negioes, but differ from them likewise. 
South of these tribes come the~ negroes, the true 
ch ldren of the equator.’’ 


It seems to me that these theories might 
be modified and combined. In Northern 
Nigeria, the Cow-Filani keep themselves dis- 
tinct from their slaves (Rundawa) whom they 
place in villages, and cases have been known 
where these communities have revolted,* and 
cut themselves off from their parent stock, 
while I am told that no alien male may marry 
a female Filani, because she is of the con- 
quering race, although the converse is not 
prohibited, and that the child of a Berber and 
an alien isnot a Berber. We can imagine the 
same thing to have taken place with the 
Berbers and the Filani, especially as it is 
likely that such a system wouid be hereditary. 
It is therefore permissible to make the follow- 
a statements :— 


. The Berber males married negro wives, 
sna thus gave rise to a mixed people 
somewhere in the Central Sudan (page 723) 
between the Fezzan and the site of ancient 
Ethiopia. Reichardt’s legend (page 718) sup- 
ports this, as also does the fact that there was 
a Libyan element in the population of ancient 
Ethiopia (page 723). The chameleon story 
would apply quite as well; there was a mixture 
of at any rate two races according to Sultan 
Bello (page 718), and Rum might have included 
the Berbers. 

2. Because of the mixing of peoples, a mix- 
ture of tongues also arose, many adopting the 
speech of their ‘mothers (pages 718 and 723), 
no doubt in a modified form, so that the new 
language is connected with Berber (page 718), 
has some Arabic elements (Reichardt), pro- 
bably due to Arabic mixture with the sub- 
divisions nearer Egypt, and shows some aff- 
nity to the Bantu dialects (page 717), though 
there are also salient points of difference 
(zdza). 

3. These descendants, when strong enough, 
refused to dwell longer with the Berbers, who 
looked down on them, and may have given 
them the name of Peul (red) in derision in the 
same way that the Arabs called Abyssi- 
nians Habeshi, and other peoples Kaffirs. 
Also it is possible that the climate was 
becoming drier (pages 720 and 723). So 
some went east and south and became the 
Wahuma (pages 722 and 723), while others 


* Tremearne, “ Notes on Some Nigerian Head-Hea ers,” 
p. 12. 
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migrated west to Morocco. Others, again,. 
possibly went rather more south than west and: 
are the Fans (page 717). The Berbers them-- 
selves preserved their characteristic features. 

4. We first hear of these people along the- 
lower course of the Senegal (page 716) and itis. 
probable that although still scattered and not 
welded together they were now a separate 
people, so some began to acquire learning” 
(page 716) and influence (zdz2@). 

5. They then developed a national spirit (as. 
did the Boers) and being endued with Semitic 
pride and not wishing to own their humble 
descent they naturally disowned all connection ` 
with the country they had left, and tried to. 
make out an origin to suit themselves (as did 
Virgil). They, therefore, invented a mythical 
ancestor, and not being very certain of their = 
facts, variously described him as an Indian 
who married a chameleon, a Jew, Rum the 
son of Isaac, and an Arab, ’Ukba son of ’Amir 
—not a Berber. It is, of course, probable that 
there were amongst the Berbers who gave rise 
to the Filani some descendants of the Sidonian 
Phoenicians who founded Carthage and Utica 
about 1500 B.C., but if so they had become . 
Berberised, for *‘ nothing is more astonishing ` 
than this strange persistence not merely of 
the Berber type, but of the Berber tempera- . 
ment and nationality since the Stone Ages, 
despite the successive invasions of foreign 
peoples.’’* It is just possible that if the 
Hyksos were Phcenicians some of their blood 
runs in the Filani, but that these people 
sprang as a race from the ‘‘ Shepherd kings ’’ 
is out of the question, and in any case they | 
could have had no more effect on the national 
characteristics than could a few Germans now 


settling in England. 


The Bornu. people are of Berber extrac- 
tion, and it might be argued that the- 
Filani, if descended from common ancestors, 
would not have been in continual conflict with 
them. But a similar state of things exists in 
North Africa, for ‘‘in the social conflict 
between the Arab and Berber races, the 
almost unique spectacle is presented of two - 
nearly equal elements (same origin—Hamito- . 
Semitic—same religion, same government, 
same or analogous tribal groupings, at about 
the same cultural development) refusing to 
amalgamate to any great extent, although | 
living in the closest proximity for over a 
thousand years.’’ + 

At present the Filani are the ruling class in 


* Keane, P. 471. 
| Keane, p. 473. 
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the Hausa States of Northern Nigeria and in 
some of the French territory to the north and 
west. The head is the Emir of Sokoto, who is 
known as the ‘‘ Sa(r)rikin Musulmini.”” The 
chief of Kontagora also has.an ambitious title, 
viz., Sa{r)rikin Sudan. The Filani, as has 
been stated, came from the east or north-east, 
and lived a quiet pastoral life, gradually pene- 
trating to every country where good pasturage 
could be obtained for their cattle, but keeping 
to themselves and preserving their language 
and racial characteristics. One of the first 
known settlements was along the lower course 
of the Senegal, and from there the wave of 
invasion began to flow back almost over its 
old tracks (as so often happens) towards the 
south-east. The Filani appear to have come 
to what is now Northern Nigeria between the 
fourteenth and sixteenth centuries;* and soon 
overran the country, spreading in all directions ; 
in fact, so quickly did they expand that they 
had but little power owing to their being so 
much scattered. However, by the end of the 
eighteenth century they had increased greatly 
in numbers and influence, and in 1902 they 
declared a jehad against the pagans of Gober.. 
Encouraged by their victory under the com- 
mand of Othman dan Fodio, they within a few 
years had fought and conquered all the other 
countries between them and the Niger and 
Benue. Othman soon resigned the govern- 
ment of his empire to his son, Mohammed 


Bello (whom Chapperton saw in Sokoté) and - 


his nephew, Mohammed Ibn Abdullah. 

Bello’s portion of the empire consisted 
mostly of the states of the Hausas, who had 
been there for centuries. They were mostly 
pagans, and were content to let Mohamme- 
dans look after the government so that they 
could devote themselves to trade... 

The Filani owed a good deal of their success 
to the superstitious dread in which they were 
held, and they themselves were afraid of the 
powers ascribed to their own ‘rulers. An old 
prophecy foretold that but thirteen emirs 
would reign at Sokoto, the thirteenth only for 
a day; that a new power would come and 


conquer, and rule for four years, and then— 
with its final defeat—would come the millen- . 


nium. Strange to say, this prophecy was in 
part fulfilled, as the last Sultan, after having 
reigned only five months, was killed at Burmi, 
and an attempt was made to bring about the 
millennium in 1906 when a British force was 


* Some teachers came from Melle to Bornu about the l 


middle of the thirteenth century. 
dency,’’ p. 250). 
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defeated at Satiru, with the loss of three 
officers killed. It is possible that many ofthe- 
States intended to rise, but that the time had 
been miscalculated, and so they were not 
ready. Some offered troops io fight fọr us. F 
wonder if that was the original intention !° 
Since the prophecy has failed them, there will 
probably never be any widely organised re- 
bellion, for the people well know that if we: 
left the country, the Filani chiefs would return 
to their slave-dealing and other abuses, so 
none but the rulers wish to get rid of us. 
There are indications that even these, in time, 
will become reconciled to the new order of 
things, owing to the certainty of obtaining: 
a regular income. Sokoto and Kano, the 
two most powerful States, were brought under 
the administration in 1903. The Filani,. 
considering their fond-- 
ness for war in the past, do not enlist in: 
the West African Frontier Force in great 
numbers, though some are to be found even 
in Freetown. The soldiers and police are: 
mostly Hausas and Yorubas, except in the 
Gambia and Sierra Leone, where Bambaras,,. 
Mandingos, Susus, Timminis, Mendis and. 
others are enlisted. 


THE INDIAN BUDGET. 


The Indian financial statement for 1910-11, Jaid' 
before the Legislative Council in Calcutta by Sir 
Guy Fleetwood Wilson, presents many points- of 
interest. From the agricultural point of view the year: 
was a good one, and the country may be said to 
have shaken off the effects of the drought -of 1907. 
On making the usual preliminary revision of the 
estimate in November, it was found that prices.. 
were falling, money easy, and there was a tangible 
rise in the purchasing power of the people. Trade, 
however, was still slack, and the railway earnings.. 
were nearly a crore of rupees short of the expected 
realisation. The situation had thus to be explained: 
to the great spending departments, and local govern-- 
ments, and all possible economy was seriously 
impressed upon them. To this appeal there was a. 
loyal response, so that since November there has been: 
a sensible improvement in the financial position. To: 
this the good harvest ‘of cotton and oil seeds, and the- 
big rice movements in Burma have been contributory 
factors. But the ‘most: dramatic episode has been a. 
sudden and unexpected development of the opium 
revenues, which will gain about £1,000,000 beyond 
what was estimated. 

The total revenue expected at the time the Budget 
for the year was framed, was £73,750,900; the 
revenue now anticipated is £74,303,700; this means. 
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an improvement of £552,800, while the provincial 
section will be better by £798,700. Under the heads 
of Customs, Excise and Interest there are minor 
differences from the budget figures, the two former 
showing diminutions of £157,000 and £246,000 
respectively. Interest, however, exhibits an improve- 
ment of £159,000, due partly to increased receipts 
from interest on overdrafts of railway capital by com- 
‘panies in India, and partly to the successful employ- 
ment by the Secretary of State of his spare balances 
in short loans to the London money market. 

Turning to expenditure, Sir Guy Wilson points out 
that he had budgetted to spend £73,720,500, and 
that, so far as he could see, only £73,350,700 would 
be required, the Imperial share of the amount being 
£284,600. To this very satisfactory result the chief 
contributor is the army, mainly as an outcome of 
shorter purchases of ordnance and other stores in 
England. 

_ Summarising the finances of the year so far as the 
‘Imperial section of the accounts is concerned, the State- 
ment says, ‘‘ We budgetted for a surplus of £230,900, 
‘we now hope to realise a surplus of £269,500. 
‘Our revenue has declined by £245,900, but our 
-charges have been reduced by £284,500, the balance 
of £38,600 representing the improvement in our 
surplus. Considering the difficulties of the year, I 
regard this result as distinctly satisfactory.”’ 

Looking through to the future, fresh taxation is 
‘necessary, for two unfavourable facts dominate the 
‘position for 1910-11. Firstly, the reduction of the 
exports of opium to China will cause a serious fall 
(estimated at £782,000) in the opium’ revenue, and, 
secondly, Eastern Bengal and Assam will have to be 
-credited with a much larger share (the increase is to 
be £255,000) of its land revenue than it has hitherto 
‘been allowed to retain, for the present resources of the 
‘province have proved quite insufficient for its needs. 

Passing by Sir Guy’s detailed examination of the 
various heads of income with a view to considering 
-each item in turn, it may be stated broadly that the 
‘Government of India are compelled to impose extra 
‘taxation estimated to yield 41,133,000. The bulk of 
‘this it is proposed to raise by increasing the existing 
‘Custom duties on liquors, tobaccos, silver, and 
petroleum, all of which will, it is estimated, produce 
£967,000. Some consequential alterations in Excise 
-duties will yield £33,000, while the balance of 
£133,000 is to be realised by enhanced stamp duties. 
Regarding the proposed new. duties on tobaccos, 
‘some interesting remarks’ were let fall by the Finance 
Minister. -Over 6,c00,000 - lbs. 
‘imported into India in 1907-8, and all that was paid 
to Government on this was £25,000, while in England 
‘it would have paid forty times as much. What is 
‘now proposed is a set of rates, which in the case of 
-cigarettes is represented by two rupees (2s. 8d.) a 
pound.. 

With the aid ot the new taxes it is hoped to secure 
:an Imperial revenue of £ 50,503,700 for the ensuing 
‘year, as against an expenditure of 450,257,800, thus 
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budgetting for a small surplus of £245,900. 
Modest though the surplus is, Sir Guy invited the 
Council to contrast the Indian situation with the 
difficulties: besetting the Chancellor of the Exchequer 
in England, with the £8,000,000 of extra taxation in 
France, with the loan of £4,600,000 with which 
Prussia hopes to cover its deficit next year, or the 
still heavier loans that have been forced upon 
Germany, for the needs of its administration, in these 
two years. In India, much depends, naturally, on the 
monsoon as the dominating factor in financial fore- 
casts. All that one can do is to calculate upon 
reasonably good harvests, and to put one’s trust in 
Providence. 


PARAGUAYAN LACE. 


Among the products of the domestic or household 
industries in Paraguay, the most remarkable and 
interesting is the native hand-made lace known as 
sf Nanduti, ”? the making of which has been the work 
and recreation of Paraguayan women for over a cen- 
tury. About 80 years ago, immediately following 
the establishment of the Republic, the women of the 
best families were the most expert lace makers, and 
they passed most of the time fashioning some dainty 
articles of adornment. At the present time, how- 
ever, ‘‘fianduti’’ is seldom made in the homes of the 
better classes, although some of the women in the 
older families still make the lace as a pastime. The 
industry is steadily pa the women of Paraguay 
turning, - therefore, -the -imported lace. The 
making of =e lace is now strictly profes- 
sional work, and the product ‘is sold in considerable 
quantities to tourists visiting the country during the 
winter months. It is also shipped to Buenos Aires 
and Montevideo. Paraguayan women are famous for 
their skill with the needle, and combined with a sense 
of beauty and wonderful imitative faculty, they intro- 
duced a large variety of lace designs. Very few 
original patterns, according to the American Consul 
at Asuncion, are produced at the present day. The 
designs are known by their Guarani names, but many 
are easily recognised, such as the sun, the butterfly, 
the star, the cross, and the rice stalk patterns. With 
little knowledge of drawing or design, these patient 
and industrious women make much beautiful work— 
some. of it. very- artistic. -and of. splendid quality. 
The very finest. lace, made either of cotton or silk 
thread, is as delicate and filmy as the cobweb from 
~name. To make the lace, 
a pattern is first outlined, in pencil or charcoal, 
upon a groundwork of cotton, linen, or silk. ` The 
fabric upon which the Jace is made is held firmly in 
a light wooden frame, called a ‘‘ bastidore.’’ As the 
work progresses, the Jace is lightly stitched to the 
fabric held in the frame, and when completed the 
finished article is released by cutting the threads. 
The making of a fine handkerchief requires two 
months’ labour, working daily from sunrise to sunset, 
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and this article will sell for about twenty-five shillings. 
The lace bolero, or, as it is more frequently termed 
in Paraguay, the ‘‘ torero,” requires from four to six 
months to make. A fine parasol-cover cannot be 
completed within a year. The little town of Itagua, 
about twenty miles from Asuncion, is the centre of 
the Paraguayan lace industry, and the grandmothers 
of ninety, work alongside their granddaughters of 
nine years of age, in the long pillared corridors of the 
old houses. ‘The little children in this village of lace 
makers take up the needle at a very early age, and in 
a few years become dexterous workers. Probably a 
thousand women and children in the district of Itagua 
are occupied exclusively in lace making, producing 
pillow-cases, collars, stoles, toreros, parasol-covers, 
handkerchiefs, mantillas, curtains, dress and under- 
wear trimmings, while elaborately-worked robes and 
dresses are frequently made to order. The making 
of hammocks and the weaving of textiles were half a 
century ago two important household industries. 
Native fabrics are still woven to a limited extent, but 
the industry is dying out. Hammocks are still made 
in fairly large quantities. The best hammocks pro- 
duced by the women are made of native cotton, 
which they have planted, picked, and spun them- 
selves, are beautifully finished, and will last a life- 
t'me. 


THE SANITATION OF THE PANAMA 
CANAL.* 


In a general way the story of the Panama Canal is 
well known, but as I do not think an up-to-date 
version has ever been presented to the British public, 
I propose to tell you in a few words a marvellous 
history of sanitary organisation. The narrowisthmus, 
separating the two great oceans and joining the two 
great continents, has borne for four centuries an evil 
repute as the white man’s grave. Silent upon a 
peak in Darien, stout Cortez with eagle eyes stared 
- at the Pacific. As early as 1520 Saavedra proposed 
to cut a canal through the isthmus. There the first 
city was founded in the new world which still bears 
the name Panama. Spaniards, English, and French 
fought along its coasts; to it the founder of the Bank 
of England took his ill-fated colony; Raleigh, Drake, 
Morgan the buccaneer, and scores of adventurers 
seeking gold, found in fever an enemy stronger than 
the Spaniard. For years the plapue-stiicken isthmus 
was abandoned to the negroes and the half breeds 
until, in 1849, stimulated by the gold fever of Cali- 
fornia, a railway was begun by the American engi- 
neers, Totten and Trautwine, and completed in 1855, 
a railway every tie of which cost the life of a man. 

The dream of navigators and practical engineers 
was taken in hand by Ferdinand de-Lesseps in January 
1881. For 23 weary years the. French company 
struggled against financial difficulties at home and 

* Fxtracted from an address delivered by Professor 


William Osler, M.D., F.R.S., at the London Sckool of 
Tropical Medicine. 
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insuperable sanitary obstacles on the isthmus. Little 
did the 19 Frenchmen, who reached Panama in 
January, 1881, think that the secret of success lay: 
7,000 miles away with a young countryman of theirs,. 
an army surgeon, in Algiers, called Laveran, un- 
known, solitary, unrecognised, who was quietly 
studying malaria in a military hospital in Algiers,. 
doing work which alone could make possible the- 
completion of their plans. 

From the outset the chief obstacle proved to be- 
the fevers. It is asad record. Within seven months. 
from beginning work the mortality had risen to the 
rate of 119 per 1,000 for the month. As the number 
of employees: rose, so in a certain measyre did the 
death rate, which reached the maximum in the month 
of September, 1885, in the appalling figures of 176°97 
deaths per 1,000. This would appear to be about 
the maximum death rate of the British army in the- 
West Indies in the nineteenth century. The average 
in Jamaica for the 20 years ending 1836 was 101 per: 
1,000. At several stations it reached as high as 178. 
per 1,000. But this is nothing to some of the seven- 
teenth-century records, which show that a regiment 
of 800 lost two-thirds of its strength in a fortnight.*: 
The maximum number of employees was, in 1887 
and 1888, from 15,090 tonearly 18,000. The maximum. 
mortality in these two years was 72°48 per 1,000.. 
Then for a period of eight or ten years the work 
lagged, and the total number of men employed 
annually was for many years under 1,000; a large- 
proportion coloured, and the whites chiefly immunes.. 
Only once in these yéars did the mortality rise above 
133 per 1,000, which was in the month of January, 
1903, and this seems largely to have been due to an epi- 
demic of small-pox. Yellow fever, malaria, and dysen- 
tery were responsible for the large proportion of deaths.. 
From 1890 yellow fever practically disappeared, 
with the exception of a small epidemic in 1897.. 
During the French occupation 6,283 of the employees 
died in hospital, thousands died along the course of 
the canal; many thousands were damaged permanently 
in health, or died after their return to their homes. 
In Philadelphia, in 1888, I had a telegram from a. 
contractor asking what accommodation could be 
given in the hospitals for two ship-loads of workmen 
returning from the canal, the great majority of them. 
ill with malaria and dysentery. The mortality had 
been very high as yellow fever had been raging. One- 
of the ships came to Philadelphia, and I do not. 
remember ever to have seen a more appalling sight. 
when these victims of chronic dysentery and malaria . 
were landed ; many were anzmic, others worn to the 
bone, and not a man of them had escaped serious 
damage. Not 50 per cent. of those who had gone- 
out returned, and a very large proportion of those 
who landed in New York and Philadelphia died 
subsequently. 

When in 1904 the United States undertook to- 


* Maunsell, Jamaica branca of the British Medical Asso- - 
ciation, Proceedings, Year 3, No. 12. l 


728 


complete the canal everyone felt that the success or 
‘failure was largely a matter of sanitary control. The 
“necessary knowledge existed, but under the circum- 
‘stances could it be made effective? Many were 
-doubtful. Fortunately, there was at the fime in the 
United States army a man who had already served an 
apprenticeship in Cuba, and to whom more than to 
-anyone else was due the disappearance of yellow 
fever from that island. I know that to a man the 
profession in the United States felt that could Dr. 
‘Gorgas be given full control of the sanitary affairs 


of the Panama zone the health problem, which meant. 


“the canal problem, could be solved. There was, at first, 
„a serious difficulty relating to the necessary adminis- 
trative control by a sanitary officer. In an interview 
which Dr. Welch and I had with President Roosevelt 
he keenly felt this difficulty and promised to do his 
best to have it rectified. It is an open secret that 
_at first, as was perhaps only natural, matters did not 
. go very smoothly, and it took a year or more to get 
properly organised. Yellow fever recurred on the 
‘Isthmus in 1904 and in the early part of 1905. It was 
really a colossal task in itself to undertake the clean- 
ing of the city of Panama, which had been for 
-centuriés a pest-house, and the mortality of which, 
-even after the American occupation, reached one 
month as high as 71 per 1,000 living. There have 
been a great many brilliant illustrations of the prac- 
‘tical application of science in preserving the health of 
a community and in saving life, but it is safe to say, 
„considering the circumstances, the past history, and 
the extraordinary difficulties to be overcome, the 
work accomplished by the Isthmian Canal Commis- 
sion is unique; 1905 largely dealt with organisation ; 
yellow fever was got rid of, and at the end of the year 
the total mortality among the whites had fallen to 8 
per 1,000, but among the blacks it was still high, 44. 
For three years with a progressively increasing staff 
which had risen to above 40,000, of whom more than 
12,000 were white, the death-rate progressively fell. 
Of the six important tropical diseases, plague, 
‘which reached the Isthmus one year, was quickly 
held in check. Yellow fever, the most dreaded of 
them all, has not been present for three years. Beri- 


beri, which in 1906 caused 68 deaths, in 1908 caused | 


only 38. The hook-worm disease ankylostomiasis, 
has steadily decreased. From the very outset malaria 
has been taken as the measure of sanitary efficiency. 
Throughout the French occupation it was the chief 
„enemy to be considered, not only because of its 
fatality, but on account of the prolonged incapacity 
following infection. In 1906, out of every 1,000 em- 
ployees there were admitted to the hospital, from 
malaria, 821; in 1907, 424; and in 1908, 282, The 
mortality from the disease has fallen from 233 in 
1906, to 154 in 1907, and 73 in 1908; that is to say, 
with a force more than a third larger in 1908, there 
were only a third the number of deaths that occurred 
in 1906. Dysentery, next to malaria the most serious 
-of the tropical diseases in the zone, caused 69 deaths 
‘in 1906; 48 in 1907; and in 1908, with nearly 44,000, 


JOURNAL OF THE ROYAL. SOCIETY OF ARTS. 


- 42°76 per- 1,000 ; in-1g06 it was 47 per 1,000. 


Fune 17, 1910. 


only 16 deaths. But it is when the general figures. 
are taken that we see the extraordinary reduction that 
has taken place. Out of every 1,000 engaged in 
1908, only a third of the number died that died in 
1906, and half the number that died in 1907. 

The death-rate among white males has fallen to 3°84 
per 1,000. The rate among the 2,674 American 
women and children connected with the Commission 
was only 9°72 per 1,000. But by far the most gratify- 
ing reduction is among the blacks, the rate of which 
had fallen to the surprisingly low figure, in 1908, of 
A re- 
markable result is that, in 1908, the combined tropical 
diseases —malaria, dysentery, and beri-beri— killed 
fewer than the two great killing diseases of the tem- 
perate zone, pneumonia and tuberculosis—127 in 
one group, and 137 in the other. The whole story is 
expressed in two words, effective organisation, and 
the special value of this experiment in sanitation is 
that it has been made, and made successfully, in one 
of the great plague spots of the world. 


COLOMBIAN ORCHIDS. 


The Odontoglossum crispum, one of the most 
notable of all orchids, is to be found: in Colombia, on 
the temperate mountain ridges in the district between 
Facatativa and Velez. For many years past, thousands 
of these plants have been sent out of the country, 
chiefly to London. This orchid is also found on the 
mountain slopes above the town of Fusagasuga, but 
the plants gathered in that district are not purchased 
by European collectors, being considered inferior to 
those from the other Colombian districts, such as 
Pacho, which may be termed the headquarters of the 
trade. Contracts are made with natives, who spend 
weeks at a time inthe woods. When a native finds 
a tree with enough orchids to warrant his work, he 
fells, and then strips it of all the plants it bears.. 
This system has naturally caused the wholesale 


- destruction of all orchid-bearing trees in the forests, 


near settlements. The collection ‘continues all the 
year round. Attempts have been made by legislation © 
to stop this destruction. The rare varieties of 
Odontoglossum crispum which have obtained such 
fabulous prices in London and elsewhere, all come 
from the Pacho district. In marly parts of Colombia, 


various kinds of JZusdevallias are plentifully found, 


but according to the United States Consul at Bogota, 
little interest has of late been shown in this variety of 
the orchid family, and exports have fallen accordingly. 
Next in importance to the Odontoglossum crispum 
comes the trade in the many kinds of Cattlejas. 
The best specimens of Cattleya Triane are collected in 
the Natogaima district of Tolima; Cattleya bogo- 
tensis is found near the headwaters of the Saldana 
river, and in the forests about Villeta, near Bogota ; 
large exports of this plant are periodically made. 
Cattleya Schredere is found in the mountains near 
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the headwaters of the Meta, and also near Sogamoso. 
Cattleya Mendellii grows near Santander; Cattleya 
gigas in Antioquia and Santander, and Cattleya Mos- 
-siæ and labiata are obtained in Venezuela. The Cat- 
tleya aurea is chiefly to be found in the neighbour- 
hood of Yaramul, in Antioquia. This splendid orchid 
is almost unknown in other parts of Colombia. The 
Odontoglossum vexillarium, sometimes called Mil- 
tonia vexillaria, a plant with a large flower, found in 
Antioquia, is generally taken personally by the shipper 
when he goes to Europe. In former years many of 
‘these Cattleyas were sent to Bogota for shipment by 
the ordinary route down the Magdalene River, but 
now many are sent down the Orinoco to Trinidad, 
whence re-shipment to London can be effected with 
little loss of time. Orchids have to be free from all 
moisture before being packed. Odontoglossums are 
well cleaned, their leaves and roots cut off, and only 
young shoots left on the plants. All of them require 
to be packed with dry bracken, in well-ventilated 
crates. Great expedition must be used on the journey. 
‘The crates are kept in cool places on board ship and 
‘away from the boilers and furnaces. To ensure their 
arrival at destination in perfect condition, the leaves 
of all the Cattleyas are carefully packed with dried 
bracken. As much as £60 has been paid by shippers 
for a single plant of a certain variety of crispum. Of 
late years the exportation of orchids to the United 
States has been on the increase, though London still 
continues to be the headquarters of the trade. Con- 
siderable quantities are also sent to Germany and 
France. 


ZAPUPE, A NEW FIBRE. 


Mr. R. H. Millward, writing in the Transactions of 
the Academy of Science, St. Louis, 1909, gives some 
particulars regarding a new fibre plant :— ` 

The Botanic Gardens, Singapore, have lately 
‘received a few plants of a new fibre plant discovered 
‘in 1905 between Vera Cruz and Tampico. This 
plant is one of the agaves, and is known to the 
natives of Mexico as Zapupe. It seems to have 
‘been long known to them as a source of a very 
superior fibre, but has only come into cultivation 
within the last few years. At present, 5,000 acres 
mear Vera Cruz are under this plant, and larger areas 
are being cleared for-its cultivation. It is said that 
it produces a fine white brilliant strong fibre flexible 
and easy to weave. It is superior to other agaves 
from this region in its more rapid growth, giving a 
good return in three years against the usual delay of 
six or seven years in other species. There are seven 
known varieties of it. The best one at three years 
old produces 125 to 150 leaves per year, after which 
the number gradually diminishes till its seventh or 
eighth year, giving an average during the whole time 

of 100 to 120 leaves a year, till it dies in about ten or 
fifteen years. It prefers a light sandy soil. About 
1,000 to 1,400 plants are planted to the acre. They 
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are planted from lateral buds as in the case of Hene- 


-quen, or Sisal hemp, and produce six or seven buds on 


the roots each year, and when they pole they produce 


-1,000 to 2,500 hulbils, which can be used for planting. 


The leaves are cut at any time during the year, and 
care has to be taken to cut them at the level of the 
stalk, for the plant is apt to die prematurely if care- 
lessly cut. The fibre is prepared by a machine 
capable of defibrating 20,coo leaves an hour, with 
the labour of three men. A thousand leaves gives 
50 to 55 pounds of fibre, that is, 2} to 3 tons an acre. 
The fibre is valued at about £29 per ton, and as- in 
Mexico the expenses are light, a good profit is 
obtained. At present the plants in the Singapore 
Gardens are small, but seem to make a steady growth, 
and appear likely to do as well as Sisal, or Mauritius 
hemp here. 


HORTICULTURE IN FRANCE. 


By virtue of a Ministerial decree, published in the 
Yournal Officiel in October, 1909, a Technical Board 
of Horticulture has been created, and attached to the 
French Ministry of Agriculture. The object of this 
new Board is to promote the development of horti- 
culture in France, and particularly to examine and 
report upon all important matters relating to the in- 
dustry. In the letter submitting the above decree for 
the signature of the President of the Republic, the 
Minister of Agriculture stated that the French horti- 
cultural production, which was officially estimated at 
411,400,000 in 1892, exceeds at the present time 
415,400,000. The extension of the parcel post privi- 
leges to the shipment of cut flowers is considered 
one of the principal causes of the increase. The 
technical board comprises a certain number of ex- 
officio members and thirty other members appointed 
by the Minister of Agriculture, who is also president. 
The ex-officio members are the Director-General of 
Customs, the Director of the Department of Foreign 
Trade, the Assistant Director of Agriculture, the 
Inspector of the Ministry of Agriculture, the Presi- 
dent of the National Horticultural Society of France, 
the President of the Horticultural Society of Versailles, 
and other officials connected with the Agricultural 
Department. 


GENERAL NOTES. 


THE TRADE OF BAGHDAD.—A special correspon- 
dent of The Times sends some interesting particulars 
of the state of commerce of Baghdad, The bulk of 
its foreign trade consists of goods on their way to 
and from Peisia, and though the troubled condition 
of that country hzs recently led to a serious diminu- 
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tion in the through commerce, local trade has steadily 

increased. British firms have become more enter- 
prising, and several new foreign firms have been 
established. The price of land has increased enor- 
mously, rents having trebled within the last ten 
years. The cotton goods trade, with an average 
annual value of upwards of a million sterling, is 
practically monopolised by local Jews; over twenty 
of their firms have buyersin Manchester and London, 
and their zeal in pushing sales will, thinks The Times 
correspondent, ‘‘ render the position of British 
cotton in the Middle East unassailable by foreign 
competition for years to come.” The trade 
of the city, however, is severely handicapped 
in several ways, the chief of which is the 
unsuitability to its present purpose of the Cus- 
toms-house. This, one of the oldest buildings 
in Baghdad, was a University in the days of 
Harun-el-Raschid. It is now in a tumbledown 
condition, and the narrow passages and dark 
cells, in which the students were housed, are about 
as Inconvenient as they can be for the handling 
of large quantities of goods. The Government have 
been considering plans for a new Customs-house 
outside the town, but vested interests are very strong 
and the proposal is meeting with bitter opposition. 
Another project before the authorities is to substitute 
an iron bridge for the old bridge of boats which spans 
the Tigris. In times of flood the present bridge is 
apt to break adrift and sections are sent whirling 
down the river doing a deal of destruction on 
the way. It is further proposed to establish a motor- 
car Service to Syria, and to institute public tramways 
and ferry-boats. 


CHINESE GLASS AND CHINA.—In Southern China 
the manufacture of earthenware is carried on exten- 
sively in the Chaochowfu prefecture, the finer grades 
being produced in the Changlok and Kopi districts, 
and the coarser grades at Fungchi. The finer grades 
find their way to Bangkok, Singapore and the Straits 
Settlements, while the cheaper grades are used locally. 
At Fungchi about seven out of every ten persons are 
engaged in the pottery industry, and the principal 
products are incense burners, canisters, tea-pots, 
pitchers, and vessels of various shapes. In the 
Changlok and Kopi districts, centre bowls, plates, 
spoons, drinking cups, rice bowls and the like are 
manufactured. The ware produced at Fungchi is 
made of clay found in the fields in that district, while 
for the higher grade of goods, kaolin, or ‘‘ white 
earth,” large quantities of which are obtained from a 
hill about a mile distant from Chaochowfu, is used. 
The common spherical vessels are shaped on a primi- 
tive potter’s wheel, consisting of a pivot planted on 
the ground and a wheel revolving around it in a hori- 
zontal position. In the manufacture of images, toys, 
and the like, moulds are used. The ware, after being 
formed on the wheel or pressed in the moulds, is 
exposed to the heat of the sun and when dry the 
articles are dipped into, or smeared with a liquid 
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glaze. They are then baked in a half underground kilme 
25 to 30 feet long, and from 5 to 6 feet wide, con- 
structed of earth and brick, for about twenty-four 
hours. Pine wood is used for fuel. The lower grade 
of goods receive no decoration, although different 
colours of glaze are used. The higher class of ware 
is embellished with various designs and the mark of 
the manufacturer, and then baked in a kiln for about 
eight hours. 


THE KOREAN SALT INDUSTRY.—The salt pans- 
of the Korean Government at Chuan, near Chemulpo, 
were experimentally opened in 1907. Their area is 
nearly two and a-half acres. In 1908 the produc- 
tion of salt at these pans was about 176,000 pounds, 
while in 1909 it was slightly less. The product ranks 
in Korea with the best Japanese salt. The salt pans 
at Kwang-Yang Bay, near Chemulpo, were reclaimed 
in 1909, and the actual production of salt will begin — 
this year. The area of pans now ready for use there 
It is understood that this region is con- 
sidered more promising than Chuan. A representa- 
tive of the Monopoly Bureau of the Japanese 
Government Finance Department at Tokyo, who has- 
just finished an inspection of this new Korean 
industry, is very optimistic in regard to its prospects. 
He states that a total area at Chuan of 98 acres is 
now ready for the season of 1910. This area will, he 
predicts, produce about 5,330,000 pounds in IgIo. 
The total area of the pans at Chuan and Kwang- 
Yang Bay for the following season will be 245 acres, 
with an estimated production of a little over 
13,300,000 pounds, He points out that extensions of 
the Chuan pans are to be made as fast as the con- 
ditions of the industry will permit, and that the con- 
templated area of the salt pans at Kwang-Yang is 
2,500 acres. For the season of 1911 it is planned to 
have 1,225 acres prepared. This industry, if it 
proves as successful as the experiments seem to indi- 
cate, will doubtless have a considerable effect upon 
the Far Eastern salt market. 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Jone 20...Geographical, Burlington-gardens, W., 
84 p.m. Prof. E. J. Garwood, ‘“ Features of Alpine 
Scenery due to Glacial Protection.’’ 

TugspAy, JUNE 21...Faraday Society, in the Rooms of the 
Chemical Society, Burlington-house, Piccadilly, 
W., 8 pm. x1. Mr. Paul Girod, “ Studies in the 
Electrometallurgy of Ferro-Alloys and Steel.” 2. 
Mr. Edward F. Law, ‘“‘The Failure of the Light 
Engineering Alloys, particularly the Aluminium 
Alloys.” 3. Dr. F. Mollwo Perkin will exhibit 
some new types of Mercury Vapour Lamps. 

Statistical (in the Rooms oF THE ROYAL SOCIETY OF 

Arts, John-street, Adelphi, W.C.), 5 p.m. Dr. 
T. H. C. Stevenson, ‘ Suggested Lines of Advance 
in English Vital Statistics.’ 6} p.m., Annual 
General Meeting. 

THURSDAY, JUNE 23...Antiquaries, Burlington-house, W., 
84 p.m. 
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All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. 


NOTICES. 


. THE PATRON OF THE SOCIETY. 


The Council have the gratification of 
announcing that His Majesty the King has 
been graciously pleased to become Patron of 
the Royal Society of Arts in succession to His 
Majesty King Edward VII., who became 
Patron on his Accession, after having filled the 
office of President of the Society for 38 years. 


DEATH OF HIS MAJESTY 
KING EDWARD VII. 


The following letter has been received, in 


reply to the address of condolence on the death 
of H.M. King Edward VII., which was printed 
inthe Journal of May 13, 1910 (p. 615) :— 


Home Office, 
Whitehall, 
8th June, r910. 

SIR, 

I am commanded by the King to convey to 
the Royal Society of Arts His thanks for their 
Address of Condolence on the lamented death of 
His late Majesty. 

The King is well aware of the interest which 
Wis beloved Father always shewed in the progress 
and prosperity of your Society, and is gratified by 
the words of appreciation contained in the Address, 

I am to say that the expressions of sympathy 
with the Queen and Queen Alexandra have been 
laid before Their Majesties, who desire that Their 
thanks may be conveyed to the Society. 


I am, 
Sir, 
Your Obedient Servant, 
WINSTON S. CHURCHILL. 


‘The Secretary, 
Royal Society of Arts, 
John Street, 
Adelphi, W.C. 


ANNUAL GENERAL MEETING. 


The Council hereby give notice that the 
One Hundred and Fifty-sixth Annual General 
Meeting for the purpose of receiving the 
Council’s Report and the Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
officers and new members, will be held in 
accordance with the By-laws on Wednesday, 
29th June, at 4 p.m. 


At the said Annual General Meeting the 
Council will propose to alter By-law 83 by 
the substitution of the words ‘“‘ half-an-hour ’’ 


for the words ‘‘ one hour.’’ 


The first sentence of the by-law as pro- 
posed to be amended would therefore read 
as follows :— 

‘“ The ballot shall be taken at the Annual 
General Meeting; and shall remain open not 
less than half-an-hour.’’ 


(By order of the Council), 


HENRY TRUEMAN WOOD, 
Secrelary. 


UNION OF INSTITUTION. 
The following Institution has been received 
into Union-with the Society :— 


The Goldsmiths’, Silversmiths’, and Jewellers’ Art 
. Council, 30, Theobald’s-road, W.C. 


DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. 

The ‘‘ Directory of the Royal Society of 
Arts ’’ contains a short sketch of the Society’s 
history, an account of the Trust and Prize 
Funds which it administers, a history of 
the Examinations which it has carried on for 
the past 50 years, a description and illustrations 
of its Medals, lists of the Albert Medallists, and 
of past and present officials, the Charter and 
By-Laws, and other general information. 

The price of the Directory is 2s.; to members 
1s. 6d. (post free). Copies can be obtained 
from the Secretary. 
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“FINANCIAL STATEMENT FOR 1909-10. 


The following statement is published in this week’s Yourmal in accordance with Sec. 40 of 
the Society’s By-laws :— 
TREASURERS’ STATEMENT OF RECEIPTS AND PAYMENTS FOR THE 
YEAR ENDING MAY 31st, 1910. 


Dr. . Cr. 
Zs. dc. £ SÀ l £sd £ Sd- 
To Cash in hands of Messrs. Coutts By House :— 
and Co., 31st May, 1909 ..1.. sesessessssrossesssse 2,549 13 © Rent, Rates, and Taxes......... 869 13 4 
99 Subscriptions ...s..sssesses sereesecsens 52432 14 0 Insurance, Gas, Coal, House 
„ Life compositions .........cecceceeseee 546 o o expenses, and charges inci- 
5,978 14 0 dental to meetings ............ 334 ILII 
», Dividends and Interest...........ccccecsesseecenceesees 619 10 3 Repairs and Alterations........ ‘ 27 2 10 
», Ground Rents .. ......... E EAE A AEE T, 650 15 9 Offce :— —— 1, 230 18 p 
„ Examination Fees ...........ccccceseececsceceeneee © eee 4,014 I3 I E E E ES, saii ae à 
y, Conversazione, 1909 (sale of tickets) ............ 45 00 Stationery, Office Printing and 
», Advertisements ............ PERE AEA N A 376 4 4 . 
Lithography ......cccsecssceseeee 506 2 3 
sales, Soni Advertising ........cccccccsecesseees “a 90 19 o 
Cantor Lectures —.........0..008 16 211 l ; 
oe Postage Stamps, Messengers’ 
Pxamination Programmes:s 45 17 5 Fares, and Parcels ............ 306 10 8 
Fees for use of meeting-rooms 64 I o 3,385 3 2 
Journal ssns veverereneeees 136 3 5 » Library, Bookbinding, &C.......cssssssesessssceeeees 103 17 10 
Leather Committee Reports... 6 8 7 yy Conversazione (1909)......eeresssssesrsessrceesrreeesees 300 13 II 
Society’s Directory esee 118 o „ Journal, including Printing and Publishing.. 2,288 17 ır 
EPRE ER „ Advertisements (Agents and Printing) ......... 328 4 9 
» Donation to Examination Prize Fund :— „ Examinations ...... ahatia E sariani 3,835 19 4 
Clothworkers’ Company...........ccsceerseseneees 30 0 o „ Society’s Directory (Printing) .....ccccsesessese: 3417 2: 
>, Bequests :— ae l Ve », Medals :— 
J. B. Hannah ou... eeeccceeeeeeees 100 O O Albert asese terreosaseseeees œ 2r 30 
Jobn Pritchit eeens. s 30 0 0 Society’s sesser aeniea ENEE 27 13 9 
130 0 O > 48 16 ọ 
„ Investments :— », Owen Jones Prizes ......... AT 20 I2 10 
War Stock paid off o.ae 3155 4 7 » North London Exhibition Prizes ............. ee 5 0 oœ 
, Cobb Fund :— », Royal Drawing Society Prizes ..........cesccc000 è II 17 & 
Withdrawi from Deposit casais 250 0 o » Aldred Trust ............ ETAN aE TEN I0 0 O 
. s, Juvenile Lectures ........sesesserssacsesssneseroseoecnse 20 o- 
sy Cantor Lectures ......sesssssssssesessoveesesssssssesoo 231 3 
», Sections :— 
Colonial cco nscincieniats 40 0 o 
Indian ......... ONAE EN i 6o o 
; 100 0 œ 
», Committees (General Expenses) ..... EEA I9 0 È 
„ Investments :— 
Re-investment of War Stock 
paid off and investment of 
Hannah and, Pritchit Be- 
quests in India 3% /, stock 3,285 4 7 
Francis Cobb Fund in New 
South Wales 33 °/o stock..... 250 0 o 
3535 4 7 
15,507 I13 5 
», Cash in hands of Messrs. Coutts and Co., 
May 31st, 1910....... OINETAN RRE airas 2,562 12 IT 


\ 


———— 18,070 6 
£18,070 6 4 £18,07 t 
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ASSETS. 
£ s.d. Zs d E sA 
, Worth on 
By Society’s Accumu- Amountof 31st May, 
lated Funds in- Stock, &c. IgIo, 


vested as follows: 
Newcastle - on-Tyne 


3 per cent. stock 3,000 o o 2,970 0 o 


Canada 3% per Cent. 
LOCK. iiir sT 500 o o 500 0 o 
South Australia 4 
per Cent. Stock... 500 o o 50710 o 
N.S. Wales 34 per 
Cent. Stock........ 530 10 I 5235 4 o 
N.S. Wales 4 per 
Cent. Stock........ 500 0 o 535 0 o 
G. Indian Pen. Ry. 
4 per Cent. De- 
benture Stock...... 217 0 o 233 5 6 
Queensland 4 per 
Cent. Bonds........ 1,500 0 O 1,530 O O 
Natal 4 per Cent. 
totke 500 0 o 530 0 o 
Ground Rents 
(amount invested) 10,496 2 9 10,496 2 9 
Metropolitan Water 
Board B. Stock... 321 15 9 283 3 5 
NewRiverCo.shares 6 0 o 6 00 
India 34 per Cent. 
StOCK: ss jnsceersccaie 3,408 14 6 3,289 8 4 
21,480 3 Iı 21,405 14 0 
» subscriptions of the year un- 
COME CHER os sisccrussanevareiusiveritoxs 728 14 o 
», Arrears,estimated as recoverable 266 o o 
994 14 0 
»» Property of the Society (Books, Pictures, &c.) 2,000 o o 
s» Advertisements due ........cccscccucsesslecsesceseeescs 312 0 0 
», Cash in hands of Messrs. Coutts and Co., : 
3st May, TOO isocecuwnioseaxteat iineewsitescnecaeaens 2,562 12 II 
» Do. on Deposit (against interest on Trusts). 400 o o 


£27,075 O II 


FUNDS HELD IN TRUST BY THE SOCIETY. 


LIABILITIES. 
£ sd £ s.d 
To Sundry Creditors ............ccceesescees 676 16 4 
» Examiners’ Fees ae 1,286 12 6 
» Examination Prizes and Medals... 230 0 o 
» Sections :—Colonial and Indian... 100 o o 
», Accumulations under Trusts ...... 300 14 8 
2,504 3 6 | 
a» Excess of assets over liabilities ...............0+. 25,080 17 5 
id 
£27,675 O II 
Dr. Swiney’s Bequest .esssssessssssspessassoesesoanseass £4,477 10 oO 
Jobn Stock Trust wccenbitiiienssisareiaissarceseatsierces I00 0 O 
Benjamin Shaw Trust for Industrial 
Hygiene ..........2..008 E E 133 6 8 
North London Exhibition Trust............cccccscseees 192 2 I 
‘Fothergill Trust: -csiveseosaa site vievnesetvarsisesidyesiets 388 x 4 
J. Murray and others, in aid of a Building Fund 75 14 4 
. Subscriptions to an Endowment Fund ............ 562 2 2 
Dr. Aldred’s Bequest...........sccsscssscsscsccscvscsensecs 220 2 3 
‘Thomas Howard’s Bequest...... ereet TEEPE 571 0 o 
648 19 7 
Dr. Cantor’s Bequest...esssesssssssosesesessosesesseresesse 3,273 16 6 
2,695 11 3 
‘Owen Jones Memorial Trust ..............ccccessees 423 0 0 
Mulready Trust ...e.esssosesassesossessenssasesesneeresenos I05 16 o 
Alfred Davis’s Bequest............esessreorsssresoreereses 1,953 0 Oo 
Francis Cobb Fund..........0...cscsessssseossesoeeseeseees 255 14 1 
Amount to cover accumulated Interest on Trust 
Funds yystede aces wirsiss nop meere rea i r. 400 0 0 


£16,475 16 3 


Ground-rents, chargeable with a sum of £ 200 once in five years. 
Consols, chargeable with the Award of a Medal. 


of Interest as a Money Prize 


7? 99 9? 39 


P » ofa Medal. 
454 18s. od. and India 34 per Cent Stock £20 16s. 4d. 


chargeable with the Award of a Prize. 


Metropolitan Railway 34 per Cent. Preference Stock, charge- 
able with the Award of a Prize, 
Bombay and Baroda Railway Guar- 
Interest applied to the 


anteed 3 per cent. Stock 
Cantor Lectures. 


India 3 per cent. Stock ..............06. 

Ground-rents........c.ss.cccersecscensesseses 

Canada 4 per Cent. Stock, chargeable with the Award of Prizes 
to Art Students. . 

South Australia 4 per Cent. Stock, the Interest to be applied to 
keeping Monument in repair and occasional Prizes to Art 
Students. 

Great Indian Peninsula Railway 4 per Cent. Guaranteed 
Debenture Stock. Interest at the disposal of the Council 
for promoting the objects of the Society. 

New South Wales 34 per Cent. Stock. í 


On Deposit with Messrs. Coutts and Co, 
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TOTAL OF INVESTMENTS, &c. (FACE VALUE), STANDING IN THE NAME OF THE SOCIETY (INCLUDING 
SOCIETY’S ACCUMULATED FUNDS AND TRUSTS AS ABOVE). 


Ground Rents (amount of cash invested) .............00- 
Consols oorsit Geeta ae He ene eee A 
Metropolitan Railway 3} per Cent. Preference Stock 
Bombay and Baroda Railway Guaranteed 3 per Cent. Stock ..........:essessesesssntereeereerersees 
India 3 per cent, Stock .......cccccccecceee coceeeenseeen eee ene es 
India 33 per cent. Stock..........cccecceseesseseensssseeeeeees 
Canada 4 per Cent. Stock ........ccceeceeeceertetneteeeeeeeeees 


Canada 3% per Cent. Stock 


Queensland 4 per Cent. Bonds 
Newcastle-on-Tyne 3% per cent. Stock 


New River Company Shares 


Society’s Accumulated Funds......... ..csscsecsseeeee 
Trust Funds held by Society ............:cceseeseee eres 


emcee eve recere esas scceaen etree sseraseeeess seeseoerasees 


errr rr erie ere ere ereerery t Pee eee ee ees 


Reece eee reat ecer ses erenesereseseese Seeeestscseseseerer 
Pee meee rer eee ees eoserettsaorsesersessoueseneseaseneeere 
Terrrrer rrr re eer ee eee eee reer errr Pee eee eee 


Pee ese reGw. aeevranseesnessseescons 


South Australia 4 per Cent. Stock .......cccceeeeeee ees 
New South Wales 3} per Cent. Stock.........cc ce eeeeeeee 
New South Wales 4 per Cent. Stock 0... 
Great Indian Peninsula Railway 4 per Cent. Guaranteed Debenture Stock .........:::eeeeeee 


Cece reece saS Boars rs Gr esvenetseszecese ss. ssaseetseeesere 


sted A earl baat ins Gey ota ath atule plata alae eae aeeIee 786 


Cem e meee ees Come eer er BESS oreEsesesaesEt SS BESEHEEE HH SHEE SEE HESHEeBeeHEesELsETEssETEa?P 


Natal, 4 per Cent. Stock...........0ccsscesseneteesseeseeseeeenens 


Beas ecces becassa 


Metropolitan Water Board B. Stock... 


Pace e dere © ee ere eee ovocpotoosoa SETHOEE ESSE ssseesEE 
ere ee eames reece se ese sesesereesseeseeretssonvereserreses 


eee ere rnc cccernsses sereeessenons 


Cash on Deposit with Messrs. Coutts and Co. ........ 


Pree eee OEMs CHRO COMEHOHEHH Heres vegs Senerserenoe 


TrrrTrrrrrrerr eee eer cer eee ere ee eee eee ee eee ee 


1,650 12 


wee eee teens eer seeoessastOtenssasesseseoeerBesaseee 


n 

Q 

4 

(9) 
An O oao 


3,429 10 10 
423 0 
500 o 
605 16 


> 


Con fO OO OOo N OO 8 


400 o 


21,480 3 I 


The Assets, represented by Stock at the Bank of England, and Securities, Cash on Deposit, and Cask 
balance in hands of Messrs. Coutts and ‘Co., as above set forth, have been duly verified. 


OWEN ROBERTS, a 
Jonn M. THOMSON, 


H. T. Woon, Secretary. 
Society’s House, Adelphi, Isth June, 1910. 


f Treasurers. 


KNOX, CROPPER & Co, Auditors. 
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THE SIKKIM EXPEDITION OF 1888.* 


By SIR STEUART COLVIN BAYLEY, 
K.C.S.I., C.LE. 


The immediate cause of the Sikkim Expe- 
dition of 1888 was the despatch by the 
Tibetan authorities of an armed force of 
300 men, across the Sikkim Frontier, to 
occupy a position at Lingtu which com- 
manded the trade route between Darjeeling 
and Tibet. The circumstances, however, 
which had led up to the outrage, and the 
considerations which permitted the Govern- 
ment of India to sit quiet under it from 
September, 1886, till March, 1888, require 
further explanation ; they were in reality the 
outcome of our relations with Sikkim and of 
our endeavour to. open up trade with Tibet, 


* This paper was originally written as an introduction to 
the regimental account of the 2nd Derbyshire Regiment in 
the Sikkim Expedition of 1888, and describes the state of 
affairs existing at that period. Itis reprinted here as having 
some bearing on papers recently read before the Society 
dealing with the States of the Eastern Himalayas, and also 
as explaining the conditions which led up ultimately to the 
mission of Sir Francis Younghusband to Lhasa, and the 
more recent visit to Bhutan of Mr. Claude White and the 
treaty effected with that State. 


through that country. Our first engagement 
with Sikkim dates from the conclusion of the 
Nepal war,. when in 1817 we restored to 
Sikkim a great portion of the country wrested 
from it by the encroachments of Nepal during 
the previous forty years—and indeed added to 
it. This engagement distinctly affirmed the 
feudatory position of the Maharaja of Sikkim 
to the British Government. 

In 1835 he ceded to us the district of Dar- 
jeeling, and was subsequently granted an 
allowance of 6,000 rupees a year, increased at 
a later period to 12,000 rupees. In 1849, and 
again in 1860, punitive measures had to be 
adopted in consequence of gross outrages on 
the part of the Sikkim authorities, and the 
latter expedition, under Colonel Gawler, with 
the Honourable A. Eden as political officer, 
led to the adoption of a fresh treaty in 1861. 
This treaty, after providing for the expenses. 
of the war, good behaviour, extradition, trade, 
&c., contains some special provisions bearing 
onthe subsequent trouble with Tibet. (1) The 
British Government acquired the right to make 
a road through Sikkim. (2) Sikkim undertook 
that its whole military force should join and 
aid British troops when employed in the hills. 
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-(3) That it should not cede or lease territory 
to any other state without permission of the 
British Government. (4) That no armed force 
belonging to any other state should pass 
through Sikkim without the sanction of the 
British Government. (5) That the Maharaja 
should transfer the seat of his Govern- 
ment from Chumbi, in Tibet,-to Sikkim, and 
should reside there for nine months in every 
year. | 

For the next twenty years things went fairly 
well; the road from Darjeeling to the Tibetan 
frontier at the Jelap Pass was made under the 
auspices of Mr. (afterwards Sir John) Edgar, 
and traders began to make use of it; and save 
for a suspicion of some secret negotiation 
in 1879 between the Sikkim Minister, with the 
‘Tibetans. and the Chinese Amban (resident), 
the influence of the Tibetans over the Sikkim 
Government seems to have led to no serious 
apprehensions. But the influence was always 
there, and there. was always.a Tibetanising 
party among the Maharaja’s_ entourage. 
The dynasty, it should be explained, was 
possibly of Tibetan extraction; the ruling 
chief had certainly for several generations 
received his wife from Tibet. The family 
estate, or jaghir, was at Chumbi, on the 
Tibetan side of the Jelap. These circum- 
= stances led to close relations with Tibet, and 
to the Maharaja spending much of his time 
there. On the other hand the Maharaja’s 
own people of Sikkim were Lepchas, differing 
in race and language from the Tibetans, and 
to them the growth of Tibetan influences at 
Court was very unwelcome. To this feeling 
was due the insertion in the treaty of 1861 of 
the unusual provision that the Raja should 
reside for nine months in Sikkim and have the 
headquarters of his Government there. And 
the situation can only be understood by bear- 
ing in mind that there were two parties in 
Sikkim, one trying to bring the Raja and his 
policy under the influence and -sway of the 
Tibetan officials ; -the other, that of the 
leading Lepcha families, striving to exclude 
Tibetan influence and looking to the Raja’s 
dependence on the Indian Authorities as the 
main safeguard of the situation. 

In 1880 the Maharaja’s wife died: By the 
influence of his mother and relatives, living at 
Chumbi, he was betrothed to the daughter of 
a minor Tibetan official. This lady—after 
the polyandrous habits of the Tibetans—lived 
during the period of her betrothal with the 
-Maharaja’s half-brother, Tinlé, a pure 
Tibetan — and bore a child by. him before 
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alarm among the Tibetans. 
scope of the mission was enormously exagger- 
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she had seen the Raja. She soon, however, 
acquired extensive influence over the Raja, 
and while the tension between the two parties 
in the Sikkim State became daily more acute, 
the Tibetan influence rapidly preponderated, 
till, in 1885, the Raja went to Chumbi and re- 
mained there for two years, and became wholly 
estranged from his Sikkim advisers. In the 
meantime he had entered into direct engage- 
ments of subordination with Tibet and China; 
and when the Indian Gévernment withheld his 
pension, he ordered his officials in Sikkim to 
collect all the revenue they could get together 
and to send it to him in Tibet. When the 
Lieutenant-Governor summoned him into Dar- 
jeeling, he replied by saying that the Tibetan 
and Chinese Governments had forbidden him 
to obey. He had thus openly repudiated his 


treaty engagements, and it would have been, 


in any case, necessary to take measures to 


-enforce them and to strengthen the party 
friendly to us in Sikkim, when the question 


became seriously complicated by the direct 
action of the Tibetans. 

It was known that the making of the road 
to the Jelap, &c., had been viewed with some 
apprehension by Tibet, or at least by the 
predominating Lama-class in Tibet. These 
latter are great traders, and in their hands 
lies the monopoly of the trade in China tea— 
used by every man, woman, and child in the 
country—and anything which facilitates ex- 
ternal competition with their very profitable 
business would naturally be unwelcome. On 
the top of this came—in 1885-86—the pro- 
posal to send a serious commercial mission 
into Tibet, under Mr. Macaulay. This pro- 
posal commended itself warmly to Lord 
Randolph Churchhill, then Secretary of State 
for India, and Her Majesty’s Government 
applied for and received the permission of the 


‘Chinese (not of the Tibetan) Authorities for 


the mission to go. Considerable preparations 
were made at Darjeeling and created real 
The nature and 


the Tibetans professed to believe 


ated ; 


that their religion and independence were in 


danger, at all events their pronounced hos- 
tility so worked on the Chinese authorities 


that a formal request was made by them to 


Her Majesty’s Government that the mission 
should be withdrawn; and accordingly with- 
drawn it was. While the negotiations for 
withdrawal were going on in another part of 
the world, the Tibetan authorities adopted 
the measure spoken of above; they marched 


736 


.300 men into Sikkim territory, 13 milės across 
.the frontier, occupied and roughly fortified a 
position astride the Darjeeling + Tibet road, 
stopped all trade, and treated the country as 
their own. The Maharaja at Chumbi neither 
remonstrated nor opposed, nor even reported 
‘the outrage to the British Authorities; in 
_other words he Aeran asa Feudatory of 
Tibet. | 

To him and to others it must have appeared 
as if the Government of.India acquiesced like- 
wise. No steps were taken to turn out the 
Tibetans. At first it was thought, not un- 
‘naturally, that the withdrawal of the mission 
would be followed by the withdrawal of the 
Tibetans. It was not so; they showed that 
‘they intended to yield to nothing but force, 
: and force Lord Dufferin would not employ if 
-he could help it. Diplomatically, of course, 


. China, as the suzerain of Tibet, is responsible © 


-for the actions of its Feudatory, and negotiates 
‘on her behalf; but in practice China, even then, 
‘could influence Tibet only to a small extent 
and after applying protracted pressure. The 
‘Government, however, both in Simla and in 
‘London, was at that time, like the rest of the 
‘world, impressed with a belief in the reality of 
‘the Chinese power, and it was decided 
to endeavour, through the British Ambas- 
‘sador at Pekin, to secure the withdrawal 
of the armed Tibetans, by order of the Chinese 
‘Emperor. 

In the cold weather -of 1886, a handful of 
armed police might have secured this by 
-direct action (but it was difficult then to 
foresee what the consequences of such action 
‘might be), and probably nothing more would 
have been heard of it. By relying on the 
‘powerful Chinese Empire we had to postpone 
all action for a year and a half, and then to 
send a large and costly expedition to do what 
‘the Chinese Government undertook, but neither 
-could nor would perform. The British Am- 
bassador in Pekin was occupied in negotiating 
with the Tsungli Yamen from February, 1887, 
for the rest of the year. Ultimately, in October, 
Lord Dufferin getting no reply, observed that 
as the matter seemed to be of small import- 
ance to the Chinese Government, he should 
proceed to’turn the Tibetans out at once. 
‘This was answered from China with ‘excuses, 
and further requests for delay, which was so 
far conceded that notice, both to the Chinese 
Government and to the Tibetan authorities, 
was given, that if the Tibetans had not 
evacuated Lingtu by the 15th March, 1888, 
iorce would be applied to expel them. The 
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‘linquish, on the part of Tibet, 
‘suzerainty over Sikkim. The Chinese resident, 
-however, was bidden by his Government to 
‘remain where he was; 
‘Chinese Customs service, was sent by that. 


.with our: contentions ; 
the British Protectorate over Sikkim, with 
exclusive control over its internal administra- 
tion and its foreign. relations ;- and in the 
future; for trade facilities, which have, I may 
add, been systematically evaded. So far as 
Sikkim is concerned, the effect has been ad- 
mirable ; the country is progressing peaceably 
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‘15th: March’ was’ chosen’ as the earliest 
‘date, on which -military operations at that 


altitude could be. conveniently undertaken. 


-As:a matter of fact preparations were made 
in January, with the best effect so far as 
‘Our sympathisers in. Sikkim were concerned, 
-and five days after the term of grace given 
‘by Lord Dufferin had ape the is aa 
‘was effected. 


This is not the place to deal with the events 
of the campaign, but a few words are necessary 
as to the diplomatic results obtained aay the 
exertions of our troops. ` 

The Tibetans were. defeated, driven’ over 
the Jelap-la, pursued to Chumbi, and dispersed 
at the end of September, 1888. On the 5th 


-October the Chinesé resident or Amban sent 
word that he was coming to make peace. After 


weary weeks of waiting, evasion, excuses, and 
intrigue, he ultimately arrived on the 21st De- 


-cember, and negotiations were carried on in- 
-effectually for about.a month. 
and Mr. 


- Sir M. Durand 
Paul, who were the representatives 
of the Indian. Government, finally broke: off 


‘the negotiations at the end of January, on the 


refusal of the Chinese representative to re- 
all claim to 


Mr. Hart, of the 
Government: to assist him, and arrived in 
March. Negotiations were again begun, but 
all this delay. rendered it necessary to retain 


British troops for another year in the desolate 


camp at Gnatong, at an elevation of some 
‘12,000 feet above the ‘sea, and only in 1890 


was the’ convention ultimately signed. The 


agreement provided for the boundary between 


Tibet and Sikkim being settled in accordance ` 
for.the recognition of 


and rapidly, untroubled by Tibetan aggres- 
siveness. The Maharaja. made one more 


attempt to` return_surreptitiously to Tibet; 
‘but was detained by the Nepalese, through 
-whose territory he attempted to pass, and 
had to return. 


But the Tibetans—save for 
the lesson they learnt in the fighting at 


‘Gnatong and on the Tukola— were let off 
very Cheaply for,their wanton aggression. 
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THE MINING INDUSTRIES OF BRITISH 
INDIA. 


In proportion to its area, India is not very peste 
` tive of minerals, but during recent years much has 
been done to develop the mineral resources that 
exist The output of minerals in India (including 
Native States) has shown a marked increase in the 
last five years, the estimated value of that for 1907 
being £7,072,000, as against £4,550,000 for 1902, 
an increase of 55 per cent. Coal and gold are by far 
the most important, the production of the former, in 
.1907, being over 11,000,000 tons in quantity, valued 
at 42,610,000, and of the latter 556,488 ounces, with 
ca value of £2,133,691. Petroleum comes next with 
a quantity of 152,000,000 gallons, valued at £610,000, 
and manganese ore, valued at £590,000. According 
to an India Office report, this estimate relates to all 
production for which returns are available, but as it 
is based in many cases on local consumption value, 
or on value at the seaports, it cannot serve for com- 
parison with the output of other countries, but only 
for'the comparison of one year with another in India 
itself. The most valuable mineral product worked is 
coal, and from 90 to 95 ‘per cent. of the material 
raised is consumed in developing domestic industries. 
dn. twenty years the production has risen from 1} 
to 11} million tons. In 1907, although the output 
was I,364,000 tons greater than in 1906, the demand 
exceeded the supply, and had to be partly met by 
imported coal, which amounted to 257,203 tons, as 
compared with 187,935 tons in 1906. In 1907 prices 
were the highest so far recorded. Bengal produced 
‘go per cent. of the coal won in India in 1907, 
the Jherria coalfield providing 5,179,000 tons, the 
Raniganj 3,982,000 tons, and the Giridih 750,000 
tons. The exports of Indian coal, which have tended 
to increase in recent years, showed a sharp decline 
from 1,003,000 tons in 1906 to 658,000 tons in 1907, 
owing to increased home consumption. Ceylon and 
the Straits Settlements are the two principal markets, 
about 94 per cent. of the Indian production was con- 
sumed at home, 30 per cent. of the output being 
absorbed by the railways, -whose coal consumption is 
mow Indian to the extent of nearly 98 per cent. It is 
roughly estimated that 1,550,000 tons are used for 
bunker coal for ocean-going and inland steamers, and 
1,450,000 tons for jute and cotton mills. The value 
of the coal produced in India is reported annually by 
mine owners. The figures represent the actual or 
-estimated wholesale price of coal at the pit’s mouth. 
The average value per ton, as thus defined, of all the 
coal produced in each province of India, ranged from 
38. 11d. in 1906 to 4s. 8d. in 1907. In India, the 
-coal now being worked is near the surface, and labour 
is cheap; as a consequence, Indian coal has a com- 
paratively low price at the pit’s mouth. The total 
amount of capital employed in the coal-mining in- 
dustry cannot be stated, as reports are received from 
joint stock companies only, and the capital employed 
by private individuals and syndicates is unknown. 
‘The average number of persons daily employed in 
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-coal mines, in 1907, was 112,500, two-thirds of whom 


were men. Asa result of improved mining methods, 
the output per head has grown from 88-6 tonsin 1904, 
to 99°I tons in 1907, but even this is a somewhat low 
degree of efficiency if tested by European standards. 
The production of gold, as stated above, amounted to 
556,488 ounces, valued at £2,133,691, in r907, com- 
pared with 581,545 ounces, valued at 42,230,284 in 
1906. The Hutti mine, in Hyderabad, produced 
13,383 ounces in 1907. Since the introduction of 


European drills into the Burma oilfields, the produc- 


tion of petroleum has rapidly risen. There was an in- 
crease in the production of crude petroleum, in 1907, 
to the record figure of 152,000,000 gallons, as com- 
pared .with 142,000,000 gallons in 1906. About 
3,100,coo gallons of oil are extracted in Eastern 
Bengal and Assam, and the rest of the product, ex- 
cepting a trifling amount from the Punjab, comes 
from Burma, the principal oilfields being at Yenang- 
yaung, the oldest field in Magura district, and 
at Singu in Myingyan district. The former of these 
yielded 97,000,000 gallons, and the latter, 43,500,000 
gallons. There was an increase in the imports 
of kerosene into India, in spite of the larger home 
production of mineral oil. Oil refineries have been 
erected, and the various constituents of the crude oil’ 
are put on the market in the form of petrol, illumin- 
ating oil, lubricating oil, coke, and paraffin wax. A 
pipe line for conveying crude petroleum from the oil- 
fields to Rangoon has been constructed. The pro- 
duction and export of paraffin wax have steadily and 
largely increased. The mining of manganese ore 
commenced in 1892, in the Vizianagram State, in the 
north of the Madras Presidency, but the greater 
portion of the output is now obtained from an exten- 
sive series of deposits in the Central Provinces and 
Central India. The production, in 1907, reached the 
figure of 898,330 tons, as against a previous record of 
of 495,730 tons in 1906. The ores worked are for 
the most part exceedingly rich, as the high cost of 
transport renders the working of the lower grade ores 
unprofitable, and India now probably turns out a 
larger quantity of high-grade ore than any other 
country. In 1906 and 1907 production was stimulated 
by the high prices prevailing in the steel market, but 
a decline in prices began towards the end of 1907 and 
checked production. There is, at present, no smelting 
plant in the chief producing centres, and the ore is 
shipped in bulk exactly as mined, to be smelted in the 
United Kingdom, Germany, or the United States. 

Of the record total of 898,330 tons in 1907, 581,035 
tons were exported. The average:number’of persons 
employed daily at manganese mines in 1907 was 
18,751. The production of salt in India (excluding 
Aden) in 1907 was 1,193,168 tons. About 62 per 
cent. is evaporated from salt water, chiefly in Bombay 
and Madras. About 27 per cent. is derived from 
sub-soil water and lakes, and only 11 per cent. is 
obtained by mining and quarrying. Rock salt pro- 
duction amounts to 123,000 tons, most of which comes 
from the Punjab Salt Range. The value-of the salt- 
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‘petre industry is gauged most uniformly by the 
figures for exports, which increased to 357,589 cwts. 
in 1907, valued at £274,679. About 50,000 workers 
are employed in this industry in Behar, where most 
of the saltpetre is obtained. India has for many 
years been the leading producer of mica, turning out 
more than half the world’s supply. The quantity 
produced in 1907 is estimated at 39,100 cwts., valued 
at £226,400. Small mica, which was formerly thrown 
away is now saved, the result being that a greater 
output is produced by a smaller number of workers. 
‘The mines are situated in Bengal, Madras, and 
Rajputana. The yield of rubies in Burma, including 
small quantities of sapphire and spinel, amounted to 
334,535: carats. Of minerals not above referred 
to, may be mentioned jadeite, which was produced 
‘to the value of £49,643. The output of iron ore in 
1907 was only 67,667 tons, valued at £13,380, but 
in that year an iron and steel company was formed 
with a large capital to exploit iron-ore lands in 
Orissa, and the Central Provinces, and large 
developments in the production of iron ore are 
anticipated. There is a small output of tin, graphite, 
and chromite. Since rules were issued in 1899 to 
govern the grant of exploring and prospecting 
licenses, and of mining leases, the number of con- 
cessions in lands in which the mineral rights have 
been retained by Government (exclusive of Native 
States) has rapidly increased, mainly owing to the 
enhanced interest in manganese in Bombay and the 
Central Provinces. The concessions granted on 
Government lands amounted, in 1899, to 60 only, but 
in 1907 the number had risen to 600. 


INSURANCE AGAINST STRIKE LOSSES 
IN GERMANY. 


Protection offered by industrial insurance com- 
panies against loss by strikes is an institution of 
recent date in Germany. The numerous strikes which 
have taken place in that country have caused em- 
ployers to use all means for self-protection and self- 
preservation against the attacks of labour. Severe 
material damage is done to an employer by a strike. 
The factory lies idle and suffers depreciation from 
want of use. Production ceases, and the employer, 
in these days of keen competition, is exposed to the 
danger of being driven out of the market which he 
has with difficulty acquired. As the stoppage of 
work generally takes place at times of great prosperity, 
when orders are most numerous, he is likely to lose 
all his custom to competitors. This unfavourable 
position of industry, as compared with labour which 
is supported by its system of organisation, has brought 
about industrial insurance against loss by strikes, 
and the extent to which it prevails in Germany may be 
judged by official statistics just issued in that country. 
According to the American Consul in Brunswick there 
are, in all, forty-eight companies, namely, thirteen 
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strike-indemnity insurance companies, twenty-six em- 
ployers’ associations for strike insurance, and nine im 
which indemnity: is, from occasion to occasion, 
granted. The United German Employers’ Associa- 
tion for Indemnity for Loss by Strikes (Der Verein 
Deutscher Arbeitgeber-verbinde zur Entschädigung 
bei Arbeitséinstellungen) is a re-insurance company, 
and comprised twenty membership companies in 1908. 
The number of workmen stated as employed in the 
industries insured against was 411,028, and the sum 
of the yearly wages amounted to £23,335,000. 
During the year, claims to the amount of 525,318 
men’s days were presented, chiefly from the metal in- 
dustry. The company of the United Association of 
German Metal Industries for Indemnity against 
Loss by Strikes, reports for the year 1908, 164,803, 
workmen. The wage sum insured for that year 
amounted to 410,274,000. The number of unem- 
ployed days by strikes and lockouts reached 321,754 
of which 52,362 were due to strikes, and 269,392 to 
lockouts. In the case of the Employers’ Union 
(‘“ Unter Elbe”) for Indemnity for Losses by Strikes, 
the number of workmen reported in the industries in 
1908 was 45,135, and thé -wage sum insured was 
£2,879,000. The conditions under which a strike 
indemnity is paid are different in the several German 
companies. Assistance is granted in case of strikes, 
and generally in lockouts. This, hawever, is subject 
to fixed conditions, the most important of which is 
that the stoppage of work has not been produced by 


the fault of the employer himself. The obligations of 


the companies, or associations, to their members, 
begin after a fixed interval, in most cases three 
months, but may vary up to one year. The regula- 
tions are also different -as to whether, after the lapse 
of this period, relief shall be granted from the first 
day of the announcement of the strike, or only after a 
later juncture or period. Some of the companies make- 
the granting of the indemnity dependent upon further 
conditions, for instance, the number of strikers. The 
whole institution, however, is still in its infancy in 
Germany. The number of its adherents, neverthe- 
less, increases from year to year, showing its useful-. 
ness. . The fact that it strengthens the position of the 
employer against the attacks of labour is evidenced. 
by the diminished number of strikes, with their un- 
happy consequences. 


HOME INDUSTRIES. 


The Wool Trade Crisis.—It may be hoped that 
the efforts of the Board of Trade to bring about a 
settlement of the dispute in the cloth manufacturing: 
industry will be successful, as there is some reason 
to hope it will be. The trouble is due to a demand 
on the part of two grades of mill workers, the: 
willeyers and the fettlers, for shorter hours and more 
pay. These two classes of workers do the first work. 
on the wool, cotton, and other materials used im 
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Huddersfield cloth manufacture. The willeying 
machine tears and teases together the raw material 
with its teeth. The fettlers clean the teeth as 


they become clogged with wool and fibres. The 


work is dirty and dangerous, the number of accidents 
in this preparatory department being much larger 
than. in .other. departments of the trade... Under an 
agreement made by their trade union with the Em- 
ployers’ Association in 1906, the willeyers and 
fettlers are paid at the rate of 5d. an hour for time 
and 53d. for overtime, the working week being of 
58 hours. They now demand a week of 553 hours, 
and pay at the rate of 6d. an hour, overtime to be 
abolished unless such overtime is paid for at the rate 
of time and a quarter. The employers refuse these 
terms, but offer 5id. an hour to willeyers, 54d. an 
hour to fettlers, and 6d. an hour overtime, which is 
to be reckoned upon the old working week of 58 
hours. And the employers are willing to waive a 
condition originally attached to these concessions— 
that the new terms must.stand for a space of not less 
than five years. A-ballot has been taken by the men 
-on the employers’ offer, and it has been rejected by 
an overwhelming majority—520 votes, as against 25. 
The men contend that their work is dangerous and 
disagreeable, as it undoubtedly is; that overtime is 
worked in the Huddersfield district to an unreasonable 
extent, and is not fairly paid for; and that the trade 
just now is very flourishing. The employers are repre- 
sented ibe (hres obeccistions ino wine Olot Monis 
facturers’ Association, the Huddersfield Woollen 
Manufacturers’ Association, and the Huddersfield 
Woollen Yarn Spinners’ Association. They admit 
‘that the wages scale requires readjustment, but con- 
tend that the men are asking too much. Only about 
800 men are concerned -directly in the dispute, but 
the fewness of their numbers is no measure of the 
extent of the trouble that would be caused by their 
strike, which would’ mean the closing of all the mills 
from which they withdrew and the shutting out of 
many thousands of workers. Moreover, similar 
movements are going on in other parts of Yorkshire. 


The Cotton Crop.—The first report of the season 
on the cotton crop, made by the United States 
Department of Agriculture, was published last week, 
and, as far as it goes, which is not very far, it is 
reassuring. The condition of the crop is given as 82 
per cent., as compared with 81-1 per cent. last year. 
But these percentages do not mean very much at 
this time of the year. The 81°1 per cent. of 1909 
was followed by a crop which will not reach 
11,000,000 bales; the 79°7 per cent. of 1908 was 
followed by the record crop of 13,829,000 bales. 
The Bureau’s present report does, however, show 
that the scepticism expressed in this column as to the 
great damage done by frost was justified. Apart 
from the present appearance of the new crop it is 
gratifying to find from another American Govern- 
ment report that the acreage under cotton this year 
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‘is estimated at 33,196,000, as against the estimate of 


31,918,000 a year ago. There is nothing in the 
present outlook to cause much anxiety as to next 
year's American cotton supply, but meantime there 
must be a shortage of stocks that will make a con- 
tinuance of full time in Lancashire during the next. 
four or five months difficult, if not impossible. 


The Profits of Fire Insurance.—The fire insurance- 


-offices have been doing well since 1906, and last year 


was an exceptionally good year for the leading offices. 
The Royal heads the list with a surplus on trading. 


“account of £570,615, which compares with £465,715 


for 1908. Next comes the Commercial Union with. 
4515,626, as against £276,018 in 1908, followed by- 
the Liverpool and London and Globe with £422,680, 
as against £300,109 in 1908. The North British and 
Mercantile shows a surplus on trading account of 
£342,430, as against £213,100 in 1908, the Alliance- 
£297,654, aš against. £282,845 in 1908, and the Sun. 
£252,571, as against £116,930 in the previous year. 
Many offices have now restored to their former level 
the reserves so seriously-depleted by the fire at San 
Francisco, but several of the companies show reduc-- 
tion in premiums, consequent, no doubt, at least in 


‘part, upon the competition of the various new offices. 


—almost all of them on non-tariff lines—recently 


established. It is well that there should be this com- 
tha 


tti £. + i AAA RCA Ram. “Wl tle ne 
puun, ior wnc grcat insurance Giuiccs, xè Otaci 


‘great industrial organisations, show a marked tendency 


to combine, and it cannot be to ‘the interest of the: 
public that the insurance business of the country: 
should be controlled by a few mammoth companies. 


Oil v. Coal for Fuel.—The promoters of new oil 
companies may be expected to proclaim the advan- 
tages of oil over coalas-a fuel, and to predict the 
early and complete displacement of the one by the- 
other so far as the propulsion of ships is concerned,. 
but though some headway is being made in this. 


direction, and battleships are providing for its use, it 


is not likely that for some time to come there will be- 
general displacement in the mercantile marine. Given. 
a sufficiency of available oil, it becomes largely a 
question of comparative cost, and, on the face of it, 

Take- 
the Mediterranean. The present price of steam coal. 
is about 17s. per ton, but it is claimed for oil that it 

can be delivered on board ship in the Mediterranean. 
at 26s. per ton from the Maikop fields in Southern 

Russia. It is estimated that, taking into account the- 
calorific value and the economy of labour, oil at 36s. per- 
ton is equal to coal at 17s. per ton. At 26s. per ton. 
for oil, the profit for the producing companies works.. 
out at about 10s. per ton. The 26s. per ton for oil at- 
Malta is held to be equivalent to coal at 12s. 6d. per 

ton delivered at the island. The freight from Cardiff 
to Malta is at present about 6s. per ton, which would . 
leave 6s. 6d, per ton for the coal f.o.b. at Cardiff 


740 


Can that be done at a profit? Hardly. But assum- 
ing the answer in the negative, it is not final, for-it 
‘must be remembered that whereas almost any steamer 
-can carry a cargo of coal, and it is often carried at 
"little better than ballast rates, oil can only be carried 
in bulk in special tank steamers, which are of little 
‘use for any other purpose. 
Reviving Trade.—The Board of Trade returns for 
-May afford further proof of the revival of trade. The 
gains in both imports and exports are marked. As 
“compared with May of last year, the imports show an 
‘Increase in yalue of no less. than 23 per cent., and the 
increase in exports is nearly 14 per cent. This not- 
withstanding the continued depression of the 
cotton trade and the comparative dulness of the iron 
and steel industries. It is true that the increases are 
ito a considerable extent due to enhanced prices, but, 
‘asa rule, it is on value not on quantity that trading 
-and manufacturing profits are based and calculated. 


Tuberculous Cows.—Professor Delépine’ s report to 
i Local Government Board on investigations in the 
“Public Health Laboratory of Manchester University 
-upon the prevalence and sources of tubercle bacilli in 
cows’ milk is at once a disturbing and a reassuring 
-document, It is disturbing inasmuch as it demon- 
«strates that much tuberculous milk is sold, and reasur- 
“ding; since it proves that where there has been more 
‘rigid inspection the percentage of tuberculous milk has 
-been greatly lessened. Professor Delépine’s investi- 
-gations were conducted by him over a period of 
sixteen years, and made for the public health depart- 
ments of Manchester, Salford, Liverpool, Sheffield, 
Blackburn, Blackpool, and some other places, but the 
-report deals chiefly with the work done at Manchester. 
During the eleven years over which his Manchester 
pet etic extended Professor Delépine tested 
1,385 farms. Of these 294 were found to send 
“tuberculous milk to Manchester on one or more 
occasions, that is to say, 21°2 per cent. of the farms 
‘supplying Manchester during the eleven years have 
-at one time or another supplied tuberculous milk. 
In 190, or 68°4 per cent. of these farms, the cow 
-or cows to which the infection of the milk was 
due have been found and all of them had tuber- 
-culousudders. A Table is given showing the number 
of farms tested and the proportion found tuberculous 
between 1896-and 1908, and the improvement is very 
‘marked. In 1896-1900, four years, 427 farms were 
tested, and the percentage of tuberculous farms was 
16°8; in 1907, 540 farms were tested and. the 
“percentage had fallen to 7-2, or less than half. 
Agriculturists have not, even now, as a body, fully 
realised the necessity of dealing with this problem 
-of the presence of tubercle bacilli in cow’s milk. In 
Professor Delépine’s opinion, so long as the presence 
-of tuberculous cows, and more especially of aged 
tuberculous cows, is tolerated in our herds, a certain 
amount of tuberculous infection of the milk supply ‘is 
zinevitable. 
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fourth edition. 
it is searcely necessary to call attention to its 
merits. 
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CORRESPONDENCE. 


. FRUIT EXPORT FROM SOUTH AFRICA. 


With reference to Dr. McCall’s interesting paper, 
read before the Society on March Ist last, I note that 
he stated ‘‘no figures are obtainable as to the total 
production of fruit in South. Africa.” 

While I am not able to give the figures of total pro- 
duction, the following figures showing the value of 
exports of fruit for the two years ended December 3 tst, 


1909, may be of interest to the readers of the Journal. 


They are taken from the ‘‘ Fourth Annual Statement 


of the Trade and Shipping of the Colonies and Terri- 
tories forming the South African Customs Union,’ 


1909,’ compiled by the South African Customs 
Statistical Bureau. 


1909. 1908, | 
South African Produce. Q Q 
. uan- uan- 
tity. Value, tity. Value. 
. l ibs. |} £ Ibs. £ 
Bottled and Tinned Fruit.| 12,187 231 | 18,91 251 
Dried Fruit :— 
Currants, Raisins and 
Figs 5,409 8x 6,125 87 
Prunes ‘e se cos ove 1789 45 1,473 36 
All other ... «1 8,872. 193 | 18,379 464 
Nuts and Almonds wad 200 4 . 480 8 
Fresh Fruit ccc sa ay. des — 37:929 — 37,480 
Fruit Pulp e ce: ee eel - — 7,740 64 
Fruit Juices... ... 1.0... — 201 — go 
Total... ote Wels aa 438,684 £38,480 


_-_-——————————— ee S 


J. Burtt-Davy, 
Government Agrostologist and Botanist. 


Transvaal Department of Agriculture, Pretoria, 
30th May, 1910. 


NOTES ON BOOKS. 


‘MANUAL OF FORESTRY. By Sir 
Wiliam. Schlich, K.C. I. E., Ph.D., F.R.S., &c. 
Fourth. Edition, revised. - NOL IL. Silviculture. 


B gs. net. 


- Itis interesting t to note that Sir William Schlich’s 
Manual, of ‘Forestry is now passing through a 
The book is so well-known that 


By his work as Inspector - General of 
Forests to the Government of India, by bis success 


in organising the first English School of Forestry at 


Cooper's Hill, and by his subsequent work in the 
Chair of Forestry at Oxford, Sir William Schlich has 


established a reputation as the authority on the 


subject. He is also known to members of the 
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Society by the very valuable contributions which he 
has from time to time made to the pages of the 
Journal. 

The present volume deals with silviculture, which, 
as the author defines it, ‘‘ teaches how a forest, or 
wood, can be produced and guided to maturity so as 
to realise in the most advantageous manner the object 
which the proprietor has in view.” The subject is 
divided into four parts: (1) the foundations of silvi- 
culture, under which heading are included chapters on 
locality, atmosphere, climate, soil, &c.; the deve- 
lopment of forest trees; the character and composi- 
tion of woods, and various methods of treatment ; 
(2) the formation and regeneration of woods, includ- 
ing the reclamation ‘of soil, sowing, planting, &c. ; 
(3) the tending of woods; and (4) silvicultural notes 
on British forest trees. The book is enriched with 
over 100 illustrations, and a good index. 


DISEASES OF CULTIVATED PLANTS AND TREES. 
By George Massee, London: Duckworth and Co, 
7s. Od. net. 


As Assistant Keeper at the Herbarium, Kew, Mr. 
George Massee has unrivalled opportunities of becom- 
ing acquainted with the work of botanists throughout 
the world, and in gathering materials for this volume 
he has had free access to the latest authorities, 
British, German, French, and American. It must 
not be understood from this, however, that the work 
is a mere compilation. As he has already shown in 
his ‘‘ Texi-book of Piant Diseases,’’ his: “European 
Fungus Flora,” and his -‘‘ Monograph of. the Myxo- 
gastres,’’ Mr. Massee is himself a diligent investigator 
of the morphological and biological phenomena con- 
nected with various diseases of plants, and the original 
researches which he has conducted render him well 
qualified to forma critical judgment of the views of 
others as well as to set forth his own. 


The author’s object. is to enable those ake are- 


engaged in tbe cultivation of plants and trees to 


diagnose the diseases from which they may be suffer-- 


ing, and to apply curative and preventive methods. 
To this end, the book is written in simple language, 
and is illustrated with numerous excellent drawings. 
Sections are devoted not only to the diseases caused 
by fungi, but also to injuries caused by wounds, 
drought, frost and hail, smoke, acid fumes, &c. In 
each case a course of treatment is prescribed, and 
generally, at the end of each section, references are 
given to sources where further information may be 
obtained relating to the. disease described. The 
whole work forms a valuable text-book to the student 
of plant and tree diseases. 

It is, perhaps, to be regretted that a little more 
care was not spent on the reading of the_proofs. On 
page 33, for instance, mention is made of an ‘‘ accom- 
panying figure,” which has been omitted, and there 
are several minor misprints scattered through the 
volume. These, however, are trifling blemishes, which 
are only mentioned in order that they may be elimi- 
nated from a second edition. 
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GENERAL NOTES. 


IRON AND STEEL INSTITUTE.—The Autumm 
Meeting of the [ron and Steel Institute will be held 
at Buxton, from September 26th to 30th, 1910. The 
provisional programme of the meeting includes- 
arrangements for the reading and discussion of papers, 
visits to the works of the Midland Railway Company 
at Derby, to the Royal Crown Derby Porcelain 
Works, to the Staveley Coal and Iron Company’s 
Works, to the Broad Oaks Iron Works, and to the 
works of the London and North-Western Railway 
Company at Crewe. 


CAPTAIN Cook MEMORIAL.—A National Com- 
mittee, of which His Majesty the King when Prince 
of Wales graciously acted as Honorary Chairman,. 
has been formed under the auspices of the British 
Empire League, to secure the erection in London of 
a memorial to Captain Cook. The Committee pro- 
pose that a memorial, by a sculptor of repute, should: 
be erected in the best available position in the centre 
of London. The First Commissioner of Works has- 
promised his co-operation in the choice of a suitable- 
site. For the purpose a fund of at least £3,000 will. 
be needed, to which the Committee invite contri-- 
butions. Nearly one-third of this amount has been 
subscribed by members of the Committee. Should: 
there be any unexpended balance after defraying the 
cost of the memorial, it is intended to employ it in the- 
erection of tablets in the village of Marton-in-Cleve-. 
land, Yorkshire, where Cook was born; in Great. 
Ayton, in the same district, where he was educated,. 
in a school building, which still stands; and in: 
Whitby, with which he was closely connected for 


“many years. Cheques should be made payable to- 


the Treasurer, The Lord Brassey, G.C.B., 24, Park-. 
lane, London, W. : 
ADVISORY COMMITTEE ON AGRICULTURAL 
ScIENCE.—The President of the Board of Agri-- 
culture. and Fisheries has appointed a Committee to 
advise the Board on all scientific questions bearing ; 
directly on the improvement of agriculture, and 
especially as to the methods to be adopted (a) for 
promoting -agricultural research in Universities and 
other scientific schools; (4) for aiding scientific: 
workers engaged in the study of agricultural 
problems; and (c) for ensuring that new scientific ° 
discoveries are utilised for the benefit of agriculturists. 
The Committee will consist of his Grace the Duke of © 
Devonshire, P.C., the Right Hon. Lord Reay, 
G.C.S.I., G.C.LE., Sir Edward Thorpe, C.B.,. 
F.R.S., Mr. David Davies, M.P., Dr. J. J. Dobbie, . 
F.R.S. (Principal of the Government Laboratories), . 
Professor J. B. Farmer, F.R.S., Dr. S. F. Harmer, . 
F.R.S. (Keeper of Zoology at the Natural History’ 
Museum), Dr. R. Stewart MacDougall, M.A. (Tech-: 
nical Adviser in Zoology to the Board of Agriculture- 
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and Fisheries), Mr. T. H. Middleton, M.A., M.Sc. 
(one of the Assistant Secretaries to the Board of 
Agriculture and Fisheries), Mr. P. Spencer Pickering, 
F.R.S., Lieutenant-Colonel David Prain, C.LE., 
F.R.S. (Director of the Royal Botanic Gardens, 
Kew), Mr. H. S. Staveley-Hill, M.P., Mr. Stewart 
Stockman, M.R.C.V.S. (Chief Veterinary Officer of 
the Board of Agriculture and Fisheries), Dr. J. J. H. 
Teall, F.R S. (Director of the Geological Survey 
and Museum), and Dr. David Wilson, M.A. Mr. 
Middleton will act as chairman of the Committee, 


and one of the officers of the Intelligence Division of 


the Board will act as secretary. 


SWIss WOOD - CARVING. — Wood-carving, for 
centuries an important national industry in Switzer- 
land, has recently suffered a crisis which threatens 
to affect the business permanently, following upon 
practically a monopoly and a long period of prosperity. 
An important Swiss wood-carving centre is at Einsie- 
deln, an ancient village in the mountains in the 
‘canton of Schwyz, where there is a wealthy Bene- 
dictine monastery and a splendid church. The 
‘industry centres in the Bernese Oberland, where 
wood-carving is the chief occupation. The church 
emblems of Einsiedeln, the bears of Berne, the lion 
of Lucerne, the St. Bernard dogs, cows, and the 
-quaint Swiss-chalets are all reproduced in wood and 
‘sold at the curio shops. These objects have found 
their way into practically all Continental towns, and 
‘Swiss carvings are almost as well-known in other 
European countries as at home. Various circum- 
‘stances, according to the American Consul at Zurich, 
have contributed to the present crisis, among which 
-are the increased cost of raw material, much of which 
‘is imported, and competition from other countries, 
-especially Austria and Germany. The passing of 
‘the Swiss wood-carving industry is further evidence 
‘that industrial progress is gradually being eliminated 
‘from the commercial world rural industries, built up 
and maintained where wages are small and the cost 
of living low. 


SUPPLY AND DISTRIBUTION OF COTTON.—Ac- 
cording to a Census Bulletin just issued by the 
Department of Commerce and Labour at Washington, 
the number of cotton spindles operated throughout 
the world during the year ended August 31st, 1909, 
was 133,377,000, and the quantity of cotton consumed 
by them 19,397,000 bales, indicating a weekly con- 
-sumption of about 373,000 bales. In 1900 the ap- 
;proximate number of spindles was 105,661,000, and 
the consumption of cotton 15,185 000 bales, or a 
‘weekly consumption of 292,000 bales. Of the 
‘supply grown in 1908 the United States pro- 
-duced 66°4 per cent.; British India 14°9 . per 
-cent.; Egypt 6°5 per cent. ; Russia 4°3 per cent; 
‘China 3°1 per cent..; Brazil 2'2 per cent., and 
-other countries 2°6 per cent. In the United Kingdom 
53,312,000 spindles were operated in 1909, as com- 


pared with 45,500,000 in 1900, an increase in nine. 
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years of 17 per cent. The number of spindles in the 
United Kingdom is 40 per cent. of the world’s total, 
but the quantity of cotton consumed by them was 
only 18 per cent., the explanation of this condition 
being that British mills, as a rule, manufacture much 
finer goods, and consume less cotton per spindle than 
those of other countries. Of the imports of cotton 
into Great Britain in 1908, about 77 per cent. was 
contributed by the United States, 17 per cent. by 
Egypt, and 3 per cent. by British India. 


ROTHAMSTZD .EXPERIMENTAL STATION. —A 
meeting of the Society for Extending the Roth- 
amsted Experiments was held at Rothamsted 
on June 16th, under the Presidency of the Duke 
of Devonshire. The society has been incorpo- 
rated with the object of obtaining additional funds 
for the development of the agricultural investiga- 
tions which have been carried on so long under the 
late Sir John Lawes and the Lawes Agricultural Trust 
which he afterwards founded. The immediate object 
of the Society is to obtain a sum of £5,000 in order 
to secure about 200 acres of land adjoining the present 
experimental fields and erect thereon the buildings 
required for feeding experiments with the crops under 
investigation. An appeal for subscriptions towards 
thus securing a small self-contained farm for the 
Rothamsted Experimental Station is now being circu- 
lated, and at the last meeting of the society a first 
list of donations was reported from the Duke of 
Devonshire, Lord Iveagh, Sir J. T. Brunner, Colonel 
E. H. Carlile, M.P., Mr. J. F. Mason, M.P., and 
Mr. J. Martin White, amounting to £1,450. 


CORRECTIONS. 


Dr. Philip Norman, F.S.A., who presided at the 
Ordinary Meeting on June Ist, when Mr. Sydney 
Perks read a paper on ‘* The Restoration and Recent 
Discoveries at the Guildhall, London,” desires to. 
make it clear that he is in agreement with the author 
in thinking that the original Guildhall was near, not 
on, part of its present site. He also points out 
that it was the western, not the eastern, crypt 


‘which the late Mr. J. E. Price considered as part of 


this earlier Guildhall, a theory now shown to be 
erroneous. He wishes to correct the statement 
that Mr. Perks had ‘proved to every candid mind 
that the eastern and western crypts were of the 
same date, and later than the beginning of the 
present structure,”- by the substitution for the 
last clause of the words ‘‘namely that of the oldest 
part of the present structure ;’ and in the sentence, 
s‘ He thought the author had quite proved that the 
glazing and fittings of the south window dated 
from 1643, immediately on the destruction of the 
previous windows, which perhaps dated from the 
time of Whittington,’’ for the word ‘‘ windows” the 
word ‘‘ window-glass’’ should be read. The stone- 
work seems original, 
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PROCEEDINGSOF THE SOCIETY. 


ANNUAL GENERAL MEETING. 


The Annual General Meeting for receiving 
rthe report of the Council, and the Treasurers’ 
Statement of Receipts, and Payments, during 
the past year, and also for the Election of 
Officers and New Members, was held in 
accordance with the By-laws on Wednesday 
Jast, 29th June, at 4 p.m., SIR WILLIAM H. 
WHITE, K.C.B., F.R.S., Chairman of the 
«Council, in the chair. 


The SECRETARY read the notice convening 
the meeting, and the minutes of the last 
annual meeting. 


The following candidates were proposed, 
‘balloted for, and duly elected members of the 


‘Society :— 


Ahmed, Bahar-ud-din, Dacca College, Dacca, India. 

Aldape, J. M. Garza, Apartado 225, Torreon, Coah, 
Mexico. 

Barnes, Alfred, Box 556, Pretoria, Transvaal, South 
Africa. 
Bates, William Hayes, care of Messrs. Burn and Co., 
Kaneegunge, India. 
Bedford, Edward J., 
Eastbourne. 

Bleeck, Alfred William G., 
. Box 381, Rangoon, Burma. 

Broacha, mapon B., 51, Apollo-street, Bombay, 
. India. 

Champkin, Cyril, The Mercantile Bank of India, 
Limited, Calcutta, India. 

‘Coit, J. Eliot, Southern California Laboratory, 
Whittier, California, U.S.A. 
Colston, Edward, M.A., I.C.S., 

- court, Maida-vale, W. 
Cresswell, Samuel, Viewfield, Viewfield-road, West- 
hill, Wandsworth, S.W. 
Crocker, George Ashcombe, 1, Cromer-villas-road, 
Wandsworth, S.W. 


Anderida, Gorringe-road, 


Ph.D., F.G.S., P.O. 


30, Clarendon- 


Debrunner, W. E., 47, Bentinck-street, Calcutta, 
India. 

Dun, Maung Ne, 17, 49th Street, Rangoon, Burma. 

Duncanson, Professor Henry Bruce, State Normal 
School, Peru: Nebraska, U.S.A. 

Fields, John D., 531, New York Block, Seattle, 
Washington, U.S.A. 

Forrester, Robert, P.O. Box 1254, Salt Lake City, 
Utah, U.S.A. 

Greene, George K., 127, West Market-street, New 
Albany, Indiana, U.S.A. 

Harding, Miss Selina C., A.R.C.A., The Normal 
College, Pretoria, Transvaal, South Africa. 

Harford, James Henry, Assoc.M.Inst.C.E., Em- ` 
press-road, Lahore, India. 

Hawkesworth, Rev. Alan Spencer, 
Pittsburgh, Pennsylvania, U.S.A. 

Hayne, Arthur, 17, Cornwall-gardens, S.W. 

Heinicke, Fedor, Calle Victoria 618, Buenos Aires, 
Argentine Republic, South America. 

Heming, George B., Danes Cot, Hornsey-lane, N., 
and 28, Conduit- street W. 

Herring, Walter Ralph, M.Inst.C.E., 
House, Edinburgh. 

Howarth, Willis, M.I.M.E., Nursamooda, Asansol, 
E.I. Railway, Bengal, India. 

Howe, F., 11, Prince’s-road, Jamalpur, E.I. Railway, 
District Monghr, India. 

Kroto, George, M.I.Mech. E., Mem. Am.Soc.M.E., 
88, Bishopsgate-street Within, E.C. 

Lindley, Edward Searles, Montgomery, Punjab, 
India, and care of R. S. Lindley, Godstone Place, 
Godstone, Surrey. 

Maclean, James Borrowman, Arsenal de São Thiago, 
Funchal, Madeira. 

Moore, Thomas Bather, Rosedale, West Saian; 
Tasmania. 

Nevile, G. O., Calle Rincon 67, Monte Video, 
Uruguay, South America. 

Olsson-Seffer, Professor Pebr, 
133 bis, Mexico City, Mexico. 


Sheridanville, 


Granton 


Ph.D., Apartado 


Panioty, Dr. John Emanuel, L.R.C. P., 19, Royd- 
street, Calcutta, India. l 
Partridge; Allen Roby, 510, Quincy - building, 


' Denver, Colorado, U.S.A. 
Pickett, Dr. Thomas Edward, Maysville, Kentucky, 


ay Oye. 
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Pierce, Alfred Lawrence, Borough Electric Works, 
Wallingford, Connecticut, U.S.A. 

Ray, Francis Christie, 10, Highcroft-road, Hornsey- 
rise, N. 

Rayaningar, Rama, M.A., Kalahasti, North Arcot, 
Madras, India. 

Reynolds, Arthur Owen Playford, M.B., Ch.B. 
(Edin.)}, Kasausbi, North-West Rhodesia, South 
Africa, and Bryncam, Cheltenham. 

Roscoe, Edward Cecil, A.M.I.A.E., 109, Victoria- 
street, Westminster, S.W. 

Schomburg, Charles William, London Cosmopolitan 
Mining Company, Limited, Trivandrum, Travan- 
core, India. 

Sicotte, His Honour Judge Louis Wilfrid, Court 
House, Montreal, Canada. 

Tremearne, Captain Arthur John Newman, Tudor 
House, Blackheath-park, S.E. 

Winch, H. J., The Central India Mining Co., 
Kamptee, Central Provinces, India. 

Wright, Frederick W., J.P., 67, Metcalf-street, St. 
Thomas, Ontario, Canada. 


The CHAIRMAN nominated Mr. H. B. 
Wheatley and Mr. Frank Cundall scrutineers, 
and declared the ballot open. 


The SECRETARY then read the following 


REPORT OF COUNCIL. 


I.—DEATH OF KING EDWARD VII. 


The members of the Society shared to the 
full the sorrow felt by all his subjects in the 
national bereavement caused by the lamented 
death of King Edward the Seventh. But 
besides this the Society in its corporate 
capacity had to mourn the loss of one who, 
from his early years, gave frequent proof of 
the genuine interest which he always took 
in the Society’s welfare. It was due to his 
father, the Prince Consort, that the Society was 
raised to the position it has since maintained. 
When Prince Albert died, in 1861, it was hoped 
that he might be succeeded as President by his 
son, the Prince of Wales; but it was not until 
nearly two years afterwards that His Royal 
Highness, then a young man of 22, was able 
to accept the office. On October 22nd of that 
year an Extraordinary General Meeting of the 
Society was held at Burlington House, the 
Society’s house in the Adelphi being then 
under repair. On the motion of Mr. William 
Hawes, Chairman of the Council, it was 
proposed ‘that His Royal Highness 
the Prince of Wales be elected a member 
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of this Society,’ and this resolutior 
having been unanimously passed, it was 
further resolved ‘‘that His Royal Highness 
the Prince of Wales be elected President of 
this Society.” In response to an address 
which, in pursuance of these resolutions, was 
presented to him by the Council of the Society, 
His Royal Highness graciously intimated his 
willingness to accept the office of President, 
“ that he might be better able to promote the 
great and beneficent objects which his dear 
father had so much at heart, and in which he 
was so zealously supported by the Seciety.’’ 
For thirty-eight years he continued to hold 
the office of President. During all that time 
he took a great interest in the Society’s work, 
and, indeed, newer permitted any important 
action to be taken without its first being sub- 
mitted to him. Those who have had the 
honour of being associated in any way with 
work with which his late Majesty was con- 
nected are well aware that he was never con- 
tent to be a nominal President, but that on 
the contrary he was always ready to take an 
active share in any of the more important 
work carried out by any of the bodies over 
which he presided. This was especially the 
case with the various Royal Commissions for 
International Exhibitions, of which he was the 
active President, and it was the same with his 
Presidency of the Royal Society of Arts. In later 
years, when his time was more occupied by 
the numerous demands upon it, he was not 
able to give so much attention to the institu- 
tions with which he was associated; but from 
the time he assumed the Presidency until 
the date of his accession, it may safely be said 
that no new action of any importance was ever 
undertaken by the Council, without its being 
submitted to His Royal Highness for his con- 
sideration and approval. The Albert Medal.,. 
which was founded in 1862 in commemoration 
of the Prince Consort’s connection with the 
Society, was never finally awarded without the 
names being submitted to him, and his finak 
choice of the selected candidate was always 
more than a nominal one. It was regularly 
presented by him personally in the presence 
of the members of the Council, who attended 
for the purpose at Marlborough House. After 
his accession, the Albert Medal was awarded 
to His Majesty ‘‘in recognition of the aid 
rendered by His Majesty to Arts, Manufac- 
tures, and Commerce during thirty-eight years” 
Presidency of the Society of Arts, by under- 
taking the direction. of important Exhibitions. 
in this country, and the executive control of 
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British representation at International Ex- 
hibitions abroad, and also by many other 
services to the cause of British Industry,” 
and in accepting it, he expressed the 
gratification which the award gave him. 
When, on his accession, he, of neces- 
sity, vacated the Presidency, he became 
the Society’s Patron, and, indeed, he was the 
first Patron of the Society, for though it appears 
from the Minutes that on her accession a sug- 
gestion was made that Her Majesty Queen 
Victoria should be invited to become Patron of 
the Society, that suggestion does not appear 
to have been acted upon at the time, and, so far 
as can be ascertained, no application was ever 
made to Her Majesty that she should accept 
the position. 


II.—PATRON OF THE SOCIETY. 


The Council are gratified to be able to record 
that His Majesty the King has been graciously 
pleased to kecome Patron of the Society, in 
succession to His Majesty King Edward the 
Seventh, who, as above stated, was Patron from 
the time of his accession until his lamented 
death. 


IIJ.—PRESIDENCY OF THE SOCIETY. 


Since its foundation the Society has only had 
nine Presidents. The first President was Lord 
Folkestone, who served from 1755 to 1761. He 
was succeeded by Lord Romney, who held 
office till 1794. In that year he was followed 
by the Duke of Norfolk, who remained Presi- 
dent till 1816. In 1816 the Duke of Sussex 
was elected, and continued in office till his 
death in 1843, when the Prince Consort 
accepted the Presidency. He held the office 
till he died in 1861. Mr. William Tooke, an 
old and well-known member of the Society, 
was chosen to fill the office till the election of 
H.R.H. the Prince of Wales (King Edward 
VII.) in 1863. On King IXdward’s accession 
in 1901 the Presidency became vacant. H.R.H. 
the Prince of Wales (King George V.) was at 
the time absent on a journey round the world, 
and Sir Frederick Bramwell, one of the oldest 
and most distinguished members of the 
Council, was selected for the vacant office. 
On the return of His Royal Highness in the 
autumn, Sir Frederick Bramwell placed in the 
hands of the Council his resignation of the 
office of President and the Council, on behalf 
of the Society, invited His Royal Highness to 
accept it. This he was graciously pleased 
to do, and from that date he continued to 
act as President till his accession to the 
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Throne necessitated his abandonment of the 
Office. 

The Council hope that the long association 
of the Society with the Royal Family may 
not for long be interrupted. But inasmuch as 
it is necessary that the Presidency should not 
remain vacant even temporarily, they are happy 
to be able to inform the members that the Lord 
Chief Justice has consented to occupy the post, 
and they have therefore placed his name on 
the Balloting List for the General Meeting. 

Lord Alverstone has had a long and inti- 
mate connection with the Society. His father, 
Mr. Thomas Webster, Q.C., was a Vice- 
President at the time of the re-organisation 
of the Society, before it received a Royal 
Charter in 1847, and took a very active part in 
that re-organisation. Mr. Richard Webster, 
as he was then, became a member in 1878, 
and was elected on the Council in 1883. He 
became Chairman in 1890, and in 1891, when 
the Society was acting as the Royal Com- 
mission for the Chicago Exhibition, the By- 
laws were suspended in order to enable him 
to hold the office of Chairman during the 
Exhibition. He was consequently Chairman 
from 1890 to 1894. In the year 1905 he was 
nominated to the office of Vice-President by 
His Majesty King George the Fifth, who was 
then, as Prince of Wales, President of the 
Society. He has held office continuously on 
the Council, in one capacity or another, since 
he was first elected in 1883. 


IV.—ORDINARY MEETINGS. 


The Session opened on the 17th of November 
with an address from Sir William White, 
the Chairman of the Council. Sir William 
took for his topic the question of ‘‘An 
Imperial Navy,’’ a subject to which his own 
attention had been specially drawn in the 
course of his visit to Canada as President of 
the Engineering Section of the British Associa- 
tion, which met last year at Winnipeg. Sir 
William White’s opinions, founded as they 
were upon a long practical experience of the 
subject, attracted a great deal of attention, 
and were favourably commented on in numerous. 
articles in the newspapers, both at home and 
in the Colonies. 

At the first meeting after the delivery of the 
Chairman’s Address, Mr. T. Thorne Baker 
gave an account of the most recent develop- 
ment of the methods employed in the trans- 
mission of pictures by telegraphy, either wire- 
less or by wire. The earliest of the workers 
at the subject appears to have been Bakewell 


746 


in 1847, the latest are Professor Arthur Korn, 
Monsieur Belin, and Mr. Thorne Baker 
himself. The description, and the accom- 
panying illustrations showed that it is 
now practically possible to transmit photo- 
graphic or other pictures by telegraphy 
in a manner sufficiently satisfactory for them 
to be used as newspaper illustrations, and 
indeed this is now actually being done by 
several journals. 

At the next meeting the Hon. R. Clere 
Parsons described his invention for sub- 
stituting wheels constructed with springs 
for the pneumatic-tyred wheels now employed 
in all motor carriages. Mr. Parsons uses 
a solid rubber tyre, the tyre itself being con- 
nected to the spokes by springs. There 
appeared to be no doubt about the practical 
nature of the invention, or of the fact that these 
‘* panflex’’ wheels, as they are termed, can be 
quite satisfactorily used on motor vehicles. 
Whether they can successfully compete with 
the pneumatic tyre is a matter which experi- 
ence alone can decide; but the speakers in 
the discussion, and other experts, seemed of 
opinion that there was not much doubt that 
Mr. Parsons’ wheel was the greatest advance 
which had yet been made among the numerous 
attempts to provide spring wheels for motor 
vehicles. 

The question of the destruction of various 
birds for the sake of their plumage has been 
rather prominently brought before the public 
during the past year or two, and attempts have 
been made to introduce legislative measures, 
intended to prevent the importation of feathers 
which can only be obtained in large numbers 
by proceedings which lead to the extirpation 
of the birds themselves. Mr. James Buck- 
land, who has taken an active part in the 
attempt to preserve plumage birds from 
destruction, brought the matter before the 
Society in the paper which he read here on the 
8th of December. It remains to be seen 
whether an Act of Parliament can be passed, 
which would prevent the useless slaughter of 
the birds, without interfering with legitimate 
trade. But there is no doubt whatever that by 
drawing public attention to the existing con- 
dition of things, something may be done to 
prevent the cruel destruction of many beautiful 
creatures, and the extinction of species of 
great interest. 

' The other paper read before the Christmas 
recess, was a very full and valuable account of 
the Diamond Fields of Brazil, by Mr. Hugh 
Pearson, who has had a long experience of the 
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country, and an intimate knowledge of the 
diamond fields themselves. Before the dis- 
covery of diamonds inthe Cape, Brazil was the 
chief source of diamonds, and it still continues 
to supply a large proportion of these stones. 

At the first meeting after Christmas, Count 
Hirokichi Mutsu, the Imperial Japanese 
Government Commissioner, gave an account 
of the arrangements which were being made 
for the Japan-British Exhibition now open 
at Shepherd’s Bush. The promises held out 
by Count Mutsu have been amply fulfilled, for 
it is certain that no such contribution to any 
previous exhibition has been made by a foreign 
country as that prepared by the japanese 
Government for the present Exhibition. 
Probably the most interesting of the exhibits 
now shown are those included in the Fine Art 
Section. Many rare and valuable works of art 
belonging to the Emperor of Japan, and to the 
nation, have, for the first time, been allowed to 
leave their own country; and, in addition to 
this, the whole exhibition affords a very striking 
illustration of the progress which has been 
made by the Japanese in modern industry, 
science, and art. 

At the next meeting Mr. Omar Ramsden, 
who is well-known as a skilful artist in gold and 
silver work, read an interesting paper on that 
subject, and showed illustrations of many fine 
examples of medizeval and modern work some 
of which were of his own design and execution. 

At the first meeting in February, Mr. 
Augustus Rosenberg brought forward an in- 
genious and simple method of electro-plating 
by the mere application of dry metallic powders 
to any suitable metallic surface, not necessarily 
specially prepared. The process is one of con- 
siderable interest, and, if the statements made 
by the inventor stand the test of experience, it is 
also one ofconsiderable commercialimportance. 
The paper attracted a great deal of attention, 
and the process has since been practically 
applied. The value of an invention of this 
sort cannot be determined until it has had a 
trial extending over a considerable time. 

Next came a paper by Dr. F. W. Edridge- 
Green on Colour-Blindness. Dr. Edridge- 
Green has long put forward certain theories of 
his own about Colour-Blindness, which are 
rather opposed to those generally accepted, 
and were, in: consequence, not very cordially 
received by those who have given most atten- 
tion to the subject. His persistence in advo- 
cating his own ideas has, however, met with 
a certain amount of appreciation, and it is now 
beginning to be generally admitted that his 
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views are worth serious consideration. The 
instruments which he has made for testing 
‘Colour - Blindness are also allowed to be of 
genuine value, and his method is certainly free 
from many of the defects inseparable from the 
-older systems of testing. 

At the tenth Ordinary Meeting Sir John 
‘Cameron Lamb, who is a member of the 
Society’s Council, and is Deputy-Chairman of 
the Royal National Lifeboat Institution, gave 
a very valuable historical account of the origin 
and development of the lifeboat from the date 
-of its invention in the eighteenth century down 
‘to the present time. The subject is one with 
which the Society was long associated, 
since very early in the nineteenth century it 
awarded a Gold medal and Fifty Guineas to 
Henry Greathead, the skilful builder of life- 
oats. His claims, and those of his con- 
‘temporary rivals, are fully discussed in Sir 
John Lamb’s paper. 

For some time past various new methods of 
welding metal, in all of which intense local 
‘heat is applied to the surface to be joined, 
either by electrical or chemical methods, have 
‘been brought forward, and the latest of these 
„may be said to be the application of acetylene 
‘iin combination with oxygen, by means of the 
‘blowpipe, like the older and better-known 
-oxy-hydrogen flame first employed for auto- 
genous welding. The method, with its latest 
-developments, was described by Mr. H. S. 
‘Smith in the paper which he read here on the 
23rd of ‘February. The process was not only 
-described, but was shown in action, as was 
„also the remarkable application of the oxy- 
.acetylene flame to the cutting of iron plates. 

At the first meeting in March Mr. E. Cooke 
:gave his views on the Teaching of Design in 
‘Elementary Schools and to children. Mr. 
Cooke has achieved considerable success in 
teaching young persons the elements of draw- 
ing and design, and his exposition of his views 
was well received by a large and interested 
audience. 

At the following meeting Mr. Charles J. 
Stewart, the Public Trustee, gave a singularly 
<lear and interesting account of the work 
which he has done since his first appoint- 
ment under the Public Trustee Act which 
came into operation on the ist of January, 
1908. It is well known that the appointment 
of such an official was looked upon with a 
certain amount of suspicion, epecially in legal 
-circles. But it may fairly be said that the 
impression left on the mind of all those who 
distened to Mr. Stewart’s account of his work 
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was that, whatever may be the ultimate out- 
come of this Department, there can be very 
little doubt of its practical. success so long as 
he remains at the head of it. 

In 1907 Mr. Noel Heaton read a paper on 
‘* Mediæval Stained Glass, its Production and 
Decay.’’ On the 16th of March he continued 
the subject in a second paper, to which he 
gave the title of ‘‘ The Foundations of Stained 
Glass Work.” At this paper Mr. Lewis F. 
Day, whose recent death the Society has so 
sincerely to deplore, made his last appearance 
hére, since he took the chair at the meeting. 
Mr. Heaton gave the result of his researches 
into the materials and methods of manufacture 
used by the old stained-glass makers, and 
the careful analyses which he made, or caused 
to be made, give a great deal of information 
as to the composition and nature of the older 
varieties of coloured glass. 

On several previous occasions Mr. Cyril 
Davenport has given the Society attractive 
papers and lectures. The one that he read on 
Miniatures on April 6th was illustrated by a 
great number of those beautiful hand-painted 
lantern slides, in the production of which 
Mr. Davenport has almost a monopoly. 

At the next meeting Mr. Arthur T. Walmis- 
ley, the engineer to the Dover Harbour Board, 
described the important works which are now 
being carried out at Dover for the improve- 
ment of the harbour, and gave a general 
account of the development of Dover as a port, 
leaving for future description before the Insti- 
tution of Civil Engineers the actual details of 
the engineering work at the Admiralty 
Harbour. | 

At the next meeting the Secretary of the 
Society submitted a paper on ‘‘ Industrial 
England in 1754’’—the year of the Society’s 
foundation. The paper was one of consider- 
able length, and its publication was extended 
over four numbers of the ¥ournal. It was 
presented to the meeting in a condensed 
abstract. | 

At the following meeting Sir William Craw- 
ford gave an account of the present condition 
of the Irish linen industry. The important 
position which the author occupies in connec- 
tion with Belfast and its principal manufacture, 
entitled him to speak with considerable weight 
on the subject. The history of the linen trade 
is of very great interest. It never flourished in 
England ; but both in Ireland and in Scotland 
it became of considerable importance, being 
encouraged in the former country, not so much 
for the sake of Ireland itself, as to prevent the 
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Irish people from attempting to rival what was 
up to the latter part of the seventeenth century, 
the staple trade -of England—the woollen 
manufacture. Sir William Crawford’s account 
of the presei.t condition of the trade in 
Belfast was extremely interesting, and though 
it may be familiar to those associated with 
the industry, it certainly was both novel 
and instructive to a London audience. 

The first meeting in May was devoted to the 
Aldred Lecture by Professor Herbert H. 
Turner. his subject being “Halley and his 
Comet.’’ Reference is made to the lecture in 
another part of this Report. 

The sudden and lamented death of the King 
caused the abandonment of the meeting 
announced for May 11th. On the 25th of that 
month, Mr. Bernard Temple described the 
remarkable religious or philosophical move- 
ment, known under the name of Babism or 
Bahaism. He described it as a movement for 
the regeneration of Islam, similar in character 
to the Protestant reformation as concerned 
with the older Catholic form of Christianity. 
While the value of Mr. Temple’s researches 
into the question was admitted, his views were 
` not wholly accepted by some of the principal 
speakers in the discussion. But all were 
agreed that the subject was one of consider- 
able interest, not merely as a history of a 
religious movement, but in regard to its pro- 
bable future effects upon civilisation and the 
progress of the Mussulman East. 

The last meeting of the Session was held on 
June ist, when the paper announced for 
reading on the 11th May by Mr. Sydney Perks, 
on the recent discoveries and restoration at 
the Guildhall, was taken. Mr. Perks, who 
occupies the post of City surveyor, has very 
wisely been given a free hand by the Corpora- 
tion, and the result of his work is that a most 
interesting historical building is now being 
restored to something nearer its original 
character than it has held for centuries, 
and, aiso, considerable additions have been 
made to antiquarian knowledge. The paper 
gave the first public account of Mr. Perks’s 
labour, and was full of interesting information. 


V.—INDIAN SECTION. 


In an able paper on ‘“ The Punjab ”’ 
—the seventh of the Provinces of India 
series — Sir James Wilson reviewed the 
results of British rule in a region to which 
Sir Charles Rivaz, chairman of the meet- 
ing, applied Virgil’s description of Italy, 
‘‘Magna parens frugum, magna virim,” and 
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indicated certain directions in which the ad- 
ministration might be still further improved. 
When the author entered the Indian Civit 
Service, thirty-four years ago (more than half 
way back to annexation), the number of magis- 
trates and judges in the Punjab was under 
500. Of these only 320 were Indians, and no 
native of the country held a higher post tham 
that of assistant to a deputy commissioner or 
district judge. At present, out of about a 
thousand men exercising judicial powers, 800 
or so are Indians. Of 2ọ district judges only 
seven are Europeans ; while considerably more 
than half of the assistants at heđd-quarters, 
four of the deputy commissioners, two of the 
divisional judges, and generally two of the 
judges of the Chief Court, the highest tribunal, 
are Indians. In all the other departments 
there is and has been for many years the same 
tendency, accompanied by ‘‘a steady and 
marked advance in the character of the 
general body of native officials.’ The popu- 
lation being mainly rural, Sir J. Wilson enlarged 
upon the progress of agriculture, including 
what is, perhaps, the Punjab’s greatest glory, 
its vast irrigation system, with which the 
Society has from time to time, with the aid of 
Sir James Lyall, Mr. Sydney Preston, Mr- 
Laurence Robertson and other experts, endea- 
voured to make the public at home better 
acquainted. ‘‘ Where fifteen years ago there 
was nothing but uninhabited prairie we now 
have flourishing fields of wheat and other crops 
stretching for miles and miles on all sides, 
well laid out roads and villages with roomy 
houses, wells, mosques, temples, schools, trees, 
gardens, and every sign of comfort and pro- 
gress.’ The engineers, the author added, 
have not yet nearly come to an end of their 
beneficent schemes, and are constructing a 
set of three more canals—some of the Punjab: 
‘‘canals’’ are great rivers—which will irrigate 
hundreds of thousands of acres now lying waste. 
Dealing with future reforms, Sir J. Wilson 
advocated, zzźer alra, the resuscitation of the 
old village community and the making of higher 
education scientific and technical, rather than 
purely literary. 

Sir Richard Temple, in a scholarly 
paper. advanced the general opinion that 
the historical, physical, and mental pheno- 
mena of the various peoples of Burma 
show them all to belong fundamentally to 
the same variety of mankind—the Indo- 
Chinese type—though presenting many differ- 
ences in detail. The aborigines he believes to 
have been Negritos, at present more or less 
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directly represented by the natives of the 
Andamans, the Semangs of Malaya, and the 
Aetas of the Philippines. The conclusion he 
has arrived at involves the assumption of an 
immigration from outside, and this immigra- 
tion, to his mind, started from what is now 
called Western China. There were, he thinks, 
three main successive waves of invasion, the 
first invaders being the Talaings or Peguans, 
who, until the last quarter of the eighteenth 
century, were in the ascendant; the Shans, or, 
as they call themselves, Tai; andthe Burmans 
or Bama, who at the last census formed 
about 69 per cent. of the whole inhabitants 
of the country. He laid stress upon the 
mental unity of the people of all tribes and 
sub-tribes, one of the numerous instances of 
which is afforded by their general religious 
belief and practice. ‘‘ Outwardly the vast 
majority are professed Buddhists of the 
Southern, or Puritan school. In reality they 
are all, from the highest to the lowest, from 
the most to the least cultured, Animists of the 
pronounced Indo-Chinese type.” In the dis- 
cussion, Sir J. George Scott (‘‘ Shway Yoe’’) 
expressed the opinion that if the Shans 
migrated at all, which he doubted, they 
formed the third wave of immigration; Mr. 
E. Colston, I.C.S., enunciated a new theory 
as to the origin of the Burmese people; and 
the Chairman (Field - Marshal Sir George 
White), as well as Sir Charles Crosthwaite and 
Sir Lewis McIver, mentioned certain fascinat- 
ing characteristics of modern Burmans. Mr. 
Colston’s postulatum is that in pre-Buddhist 
times—say about 1000 to 500 b.c.—Tibeto- 
Burman immigration spread into the plains of 
India, and that, as the consequence of the 
Aryan invasions from the North-West, there 
was a second immigration into Burma from 
India, bringing with it Indian traditions and 
customs. 

Complementary in a sense to Sir Richard 
Temple’s more elaborate and controversial 
paper was that contributed by the well-known 
“« Political” officer, Mr. J. Claude White, 
C.I.E., entitled ‘‘ The Arts and Crafts of Tibet 
and the Eastern Himalayas,’’ but also deal- 
ing to some extent with ethnological features 
of the tribes on our North-Eastern frontier. 
Mr. White’s paper was written under great 
difficulties, he having been ill in bed for 
the greater part of six weeks. In his unavoid- 
able absence the paper was read by Mr. C. E. 
Buckland, C.I.E., whose acquaintance with 
portions of the country bordering Bhutan 
enabled him to supplement from his own know- 
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ledge Mr. White’s description of the unique 
series of illustrations shown on the screen. 
Some of these beautiful photographs were 
taken by Mr. White during the Tibet Expedi- 
tion, the head of which, Sir Francis Young- 
husband, attended the meeting and took part 
in the discussion. 

The subject of State Forestry in India was. 
admirably treated by the late Inspector- 
General of Forests, Mr. S. Eardley-Wilmot, 
C.I.E., who has recently returned to England 
after 46 years’ service in connection with this 
important branch of the Administration. The 
control exercised by the Forest Department 
extends over 240,000 square miles independ- 
ently of the Native States. If the forest areas 
of the latter, which are chiefly managed 
on British lines and frequently by British 
officers, be added, the total amounts to about 
a fourth of the surface of the peninsula. 
Practically the whole of the timber out-turn is. 
consumed in the country, and on the entire 
operations of the Department the State secures. 
a profit of about one million pounds per annum. 
The people are ‘‘ beginning to recognise that 
the forest, in its regulated form, is no longer,, 
as of old, the enemy of man, and that they 
cannot do without its produce, although they 
may individually resent the wise policy of 
Government in presenting rules for its use.’’ 
With reference to the training in England of 
forest students, who now receive a special train- 
ing at Oxford, he suggests that young officers 
appointed to the Forest Service would derive 
more benefit if they spent their period of pro- 
bation either in the particular province to 
which they might be posted, or at one of the 
Indian forestry colleges. 

In a paper which attracted much attention 
Mr. E. B. Havell passed practically un- 
qualified condemnation on the present system 
of art administration in India. The domin- 
ating principles in such administration, he 
submitted, should naturally be based upon 
the fact that, excluding a small fraction of 
the population, art still survives in India as 
a part of a great traditional culture, inti- 
mately bound up with the religion and daily 
life of the great mass of the Indian people. 
It cannot, he said, be too strongly insisted 
that the artistic and sociological side of India’s 
industrial problem is infinitely more important, 
not only for India but for the world at large, 
than the commercial side. Though he regards 
the existing state of things as absolutely un- 
satisfactory, he is by no means pessimistic 
about the future of Indian art. ‘‘ There is in 
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Indian art a vitality like that of a banyan tree, 
which may be buried for a time under a land- 
slide, but will, sooner or later, push its way 
through and grow with renewed vigour.” 

The remaining paper consisted of a highly 
instructive account, by Mr. G. Owen Dunn, 
of the Bombay Housing Scheme, in connection 
with which he has done such good work, and 
which formed part—and not the least important 
part—of the Act for the improvement of the 
capital of Western India, passed by Lord 
Sandhurst’s Government after the outbreak of 
plague. The operations of the trustees ap- 
pointed under the Act, of whom Mr. Dunn was 
chairman, have so far resulted in the re-housing 
of approximately 15,000 persons in 4,500 rooms. 
This, Mr. Dunn says, is a fraction only of 
what is required in the city, but the example 
set has undoubtedly had a most beneficial 
effect on the design of later buildings under- 
taken by private enterprise, and it is antici- 
pated that the City Improvement Trust may, 
before long, obtain legislative powers to enable 
them to assist the large employers of labour, 
millowners, and others to undertake housing 
schemes for their employees. It is hoped that 
the paper will be of some value to other 
Eastern cities which may be thinking of fol- 
lowing the example of Bombay, though the 
unfortunate conditions prevailing in the latter 
place, owing to the limited amount of space 
available, are not the same as obtain else- 
where in our Indian empire. . 


VI.—COLONIAL SECTION. 


In the session of 1908-9, Mr. A. E. Humphries 
read a valuable paper on ‘‘ The Production of 
Wheat in the British Empire.’’ In the session 
just concluded, the Agent-General for Tasmania 
(the Hon. John McCall, M.D.) contributed a 
similar paper on ‘‘ The Fruit Production of 
the Empire.’’ It is intended that the other 
staple products shall, if possible, be dealt with 
in turn in future sessions. Of all ‘land 
industries,’’ viewed from the standpoint of 
importance to the Empire, Dr. McCall claims 
that fruit follows immediately after wheat and 
wool. - Every variety of fruit flourishes in some 
part of the Empire, and in this matter we can 
afford to be independent of any outside sources 
of supply. He has rendered a real service to 
all interested in the subject by the statistical 
information which he compiled for the paper, 
and which forms its main feature. He suggests 
that the Society should take whatever steps 
are necessary to impress upon the different 
Governments the desirability of arranging their 
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statistical information in a uniform way, so that 
it can be more easily procurable at their 
London offices. Under the different systems 
at present adopted statistics in acres were 
obtained by him from one, in quarts from 
another, and in values from a third. The Agent- 
General for Queensland, in the course of the 
interesting discussion, said that the people of 
Great Britain have no conception of the wealth 
and productiveness which are waiting for them 
in the Colonies, and that there is no reason 
why, as the means of transport improve, a 
regular supply of Australian fruit, precisely 
similar to the fine models sent by him for 
exhibition at the meeting, should not be avail- 
able for consumption in London. 

In his survey of the agricultural development 
of the Protectorate of Nyasaland, Mr. Samuel 
Simpson pointed out that coffee has been the 
staple crop of the European planters from the 
beginning, but cotton and tobacco have also be- 
come well-established standard crops, while in- 
creased attention is being given to fibre, rubber, 
tea, chillies, and live stock. Sir Harry H. 
Johnston, founder of the Protectorate, pre- 
sided, and made an important speech. 
Another speaker, the Hon. Allan F. Kidney, 
member of the Nyasaland Legislative Council 
and representative of the African Lakes Cor- 
poration—originally a branch of a great 
Scottish mission—observed that cotton grown 
in Nyasaland has “appreciated” to quite a 
wonderful extent. He thought he was correct 
in saying that Nyasaland is almost the only 
foreign habitat where such a thing occurs. 
Major E. H. M. Leggett (general manager 
of the British East Africa Corporation), how- 
ever, mentioned that a similar appreciation 
has been found to take place in British East 
Africa and Uganda. Major Leggett stated 
that the native in Uganda, after training, is 
just as able to deal with the cotton crop as is 
the white man. Herein, the speaker thinks, 
will be found a solution of the question of 
Africa growing cotton on a very large scale. 
Major Leggett also urgently appealed for 
improved steamship communication in order 
that the African dependencies may be de- 
veloped to the fullest extent. © 

As a remedy for destitution, unemployment, 
and overcrowding in these isles, Mr. C. 
Reginald Enock brought forward in his sug- 
gestive paper what he called a new Imperial 
doctrine, concretely expressed by him as 
follows :—‘‘ Let every municipality and urban 
district in Britain acquire an area of free land 
in the oversea dominions, and hold it in per- 
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petuity as a heritage for its people.’ Follow- 
ing upon this, let working capital be obtained, 
say by loan upon which voluntary taxation 
might pay the interest at first, let the land be 
developed, new centres of industry established 
upon it, a new field opened for the home popu- 
lation, and new sources of revenue created for 
them. Every citizen of Britain, he contends, is 
entitled, from the very fact of being a British 
citizen, to a tangible share in the ‘“‘ Imperial real 
estate ;’’ and a halt should be called in giving 
away the lands of the Colonies to non-British 
immigrants. The author’s ingenious views 
were discussed by the Chairman (Dr. Alfred 
_ Hillier, M.P.), the Agent-General for Victoria 
(the Hon. Sir John W. Taverner), and others, 
who, while criticising the scheme, thought 
it was worthy of careful consideration. 

In his able paper on ‘‘ Commercial Expansion 
Within the Empire,” Mr. P. J. Hannon, late 
Director of Agricultural Co-operation, Cape- 
Colony, submitted a series of very useful Tables 
setting forth the expansion of the import and 
export trade of the United Kingdom to foreign 
countries and British possessions. Of the in- 
ferences which might be drawn from these 
tabulated statements he desired, he said, to 
make no further observation than to emphasise 
the anomaly, or what may be described as a 
strange incident of our Imperial development— 
that during sixty years of extraordinary com- 
mercial vigour the Empire has been dependent 
upon the remaining communities of the world 
for three-fourths of its whole trade turn-over. 
It is, he submitted, worthy of the serious 
thought of British statesmen whether the re- 
productive energies of the trade and industry 
of all the peoples which make up our Imperial 
heritage are to remain, or can remain, 
dependent upon foreign communities for two- 
thirds of their markets and three-fourths of the 
requirements which make for the well-being of 
their lives. 


VII.—CANTOR LECTURES. 


The first course of Cantor lectures was on 
the subject of ‘‘ Aeronautics.” Mr. Charles 
C. Turner, who has devoted considerable 
study to the subject, and is known as the 
author of an excellent book upon it, gave 
four very interesting lectures of a popular 
character, tracing the history of the navigation 
of the air, and explaining the principles 
involved in the various methods, including the 
different kinds of aeroplanes and dirigible 
balloons. It was intended that the course 
should be quite of a popular character, to 
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supplement the very able, but more theoretical, 
course given by Mr. F. W. Lanchester last 
session ; and it was much appreciated by the 
full audiences which attended the lectures. 

The second course was on ‘‘ Textile Orna- 
mentation,’’ by Mr. Alan S. Cole, to whom the 
Society is indebted for five other courses deal- 
ing with lace, embroidery, and tapestry. The 
course consisted of three lectures, and dealt, 
historically, with the whole subject from the 
earliest times down to the present date. The 
first lecture treated mainly of the ornamenta- 
tion of carpets, and was naturally taken up to 
a large extent with Eastern Art. The second 
discussed the dyeing, stamping, and printing 
of textiles, and the third was principally 
devoted to the development of pattern printing 
and the use of engraved metal plates. 

In the third course of lectures Professor W. 
Watson (Assistant Professor of Physics at the 
Imperial College of Science and Technology) 
gave an extremely valuable course upon ‘‘ The 
Petrol Motor.” The subject was admirably 
treated in Mr. Dugald Clerk’s well-known 
course on ‘‘ Internal Combustion Engines ” 
(1905), and Professor Watson brought it well 
down to the latest date. The information em- 
bodied the results of a great deal of original 
work by Professor Watson, a specially interest- 
ing feature of which was the illustration of the 
method devised by him for obtaining trust- 
worthy indicator diagrams from internal-com- 
bustion engines. The course was keenly 
followed by large and increasing audiences. 

Mr. Lawrence Weaver gave the fourth 
course of lectures, which dealt with ‘‘ The Art 
and History of British Lead Work.’’ Inthe 
two lectures which were devoted to the subject, 
he proved that there is a great deal more to Le 
said about the artistic uses of lead than is 
generally thought, and he also showed to what 
a large extent this metal has been used for 
decorative and monumental purposes in 
medizval and in modern times. 

The last and fifth course consisted of four 
lectures by Dr. Alfred Searle, on ‘‘ Modern 
Methods of Brickmaking.’’ This, one of the 
oldest of industries, has of recent years been 
very largely altered in its character by the in- 
troduction of machinery. The most modern 
methods of the manufacture of bricks were fully 
described and illustrated by lantern slides. 
The subject is one which has not previously 
been dealt with in the Cantor series. 

Mr. Turner’s lectures have already appeared 
in the ourna and in pamphlet form. The 
other courses will be published, as usual, in the 
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Journal during the summer recess, and after- 
wards reprinted. 


VITI.—JUVENILE LECTURES. 


The Juvenile lectures this year were given by 
Professor Harold B. Dixon, who is already 
known to the members for the excellent course 
of Cantor lectures on ‘‘ The Use of Coal Gas,” 
which he gave in 1885. The Chemistry of 
Flame—the subject of the lectures—might not 
unreasorably be considered as the basis of 
modern chemistry, because it really includes 
the results of the researches of the early 
chemists from Boyle to Cavendish, and the 
knowledge of the true nature of combustion 
was really the result of the work of these men, 
and was the point from which all chemical 
research may be said to have started. Pro- 
fessor Dixon, who has a very considerable 
reputation, not only for his original research, 
but as a brilliant lecturer and demonstrator, 
filled his two lectures with a number of ex- 
tremely interesting and beautiful experiments, 
some of them a repetition of the experiments 
of the early chemists, and others showing the 
results of the latest investigations into the 
science of combustion. 


IX.—ALDRED LECTURE. 

The establishment by the Council of the 
Aldred Lecture out of the funds bequeathed to 
the Society by Dr. George William Aldred, 
in 1808, has proved very successful. The 
series was started in 1908, when the first 
lecture under the Trust was delivered by 
Sir William Ramsay, his subject being “ A 
Radio-Active Gas.’’ Last year Professor 
Arthur Dendy gave the Society an ex- 
tremely valuable lecture on the Principles of 
Heredity, and this year Professor H. H. 
Turner justified the Council’s invitation that he 
should lecture upon Halley’s Comet by the 
brilliant and interesting discourse which he 
delivered here on the 4th of May last. 

Inasmuch as the testator desired that his 
bequest should be devoted as a reward for an 
Essay on some scientific, or literary subject, 
the Council have felt themselves free to include 
in the subjects of the Aldred Lecture any sub- 
ject coming within the rather wide terms of the 
bequest. They hope that the series may be 
continued, at all events biennially, as the 
amount of the Trust is not sufficient to provide 
a fee for an annual lecture. 


X.—ALBERT MEDAL OF THE SOCIETY. 
The Society’s Albert Medal for the current 
year has been awarded by the Council to 
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Madame Curie for the Discovery of Radium. 
The discovery, which was the outcome of Pro- 
fessor Becquerel’s researches into the radio- 
activity of uranium and its compounds, was 
made jointly by Madame Curie and her hus- 
band, Professor Curie, Professor of Physics at 
the Sorbonne in 1898. Professor Curie died in 
April, 1906, and in May of the same year the 
Minister of Education, on the recommendation 
of the Governing Board of the University of 
Paris, paid his widow the distinguished honour 
of appointing her as his successor. She 
has since continued, on her own account, 
the researches she commenced in association 
with her husband. The Davy Medal of the 
Royal Society was awarded to Professor and 
Madame Curie in 1903, and the importance of 
the discovery has been fully recognised by the 
scientific world. The award was delayed in 
consequence of the vacancy in the Presidency, 
caused by the accession of His Majesty King 
George V. 


XI.—MEDALS. 


The Council have awarded the Society’s 
Silver Medal to the following readers of Papers 
during the Session 1909-10 :— 

At the Ordinary Meetings :— 


To Mr. T. THORNE Baker, F.R.P.S., for his 
paper on ‘“‘ Telegraphing Pictures.” 

To Mr. H. PEARSON, for his paper on “ The 
Diamond Fields of Brazil.” 

To CounT HIROKICHI Murtsu, C.V.O., Imperial 
Japanese Government Commissioner, for his paper 
on ‘‘ The Japan-British Exhibition, 1910.” 

To Mr. OMAR RAMSDEN, for his paper on ‘‘ Silver- 
smiths’ and Goldsmiths’ Work.” 

To Mr. CHARLES JOHN STEWART (Public 
Trustee), for his paper on ‘‘ The Public Trustee and 
his Work.” 

To SIR WILLIAM CRAWFORD, J.P., for his paper 
on ‘‘Irish Linen and Some Features of its Pro- 
duction.” 

To Mr. SypNEy PERKS, F.R.I.B.A., F.S.A., 
for his paper on ‘‘ The Restoration and Discoveries at 
the Guildhall, London.’’ 

In the Indian Section :— 

To SiR JAMES WILSON, K.C.S.L., for his paper 
on ‘‘ The Punjab.” 

To Mr. SaInT-HILL EARDLEY-WILMOT, C.LE., 
for his paper on ‘‘ Indian State Forestry.” 

To Mr. J. CLAUDE WHitTE, C.I.E., for his paper 
on “The Arts and Crafts of Tibet and the Eastern 
Himalayas.” 


In the Colonial Section :— 


To the Hon. JOHN McCaLt, M.D., Agent-General 
for Tasmania, for his paper on “ Fruit Production 
in the British Empire.” 
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Of recent years it has been the practice 
that no medal should be awarded to readers 
of papers who had previously received medals 
from the Society. Acting on this rule the 
Council were precluded from considering the 
following papers:—In the Ordinary Meetings 
the papers by Mr. Noel Heaton, B.Sc., 
.C.S., on ‘The Foundations of Stained 
Glass Work,’’ and by Mr. Cyril Davenport, 
on ** Miniatures ;’’ in the Colonial Section, 
the paper by Mr. C. Reginald Enock, 
F.R.G.S., on ‘‘ Imperial Colonial Develop- 
ment.”’ 

The Council, however, desire to express their 
high appreciation of these papers by thanking 
their authors for them. 

The Council have always felt themselves 
precluded from awarding medals to members 
of their own body, and they, therefore, could 
not offer one to the Hon. Richard C. Parsons, 
M.A., for his paper on ‘‘ Improvements in 
Resilient Wheels for Vehicles,’’ to Sir John 
Cameron Lamb, C.B., C.M.G., for his paper 
on ‘‘ The Lifeboat and its Work,” or to 
Sir Richard Temple, Bart., C.I.E., for his 
paper on ‘‘The People of Burma.’’ Sir 
Richard Temple is also an old medallist of 
the Society. But they had much pleasure in 
recording their sense of the value of the 
papers by passing a special vote of thanks 
to their authors. 

The Council also passed a xote of thanks to 
Sir Henry Trueman Wood, M.A., the Secretary 
of the Society, for his paper on ‘‘ Industrial 
England in 1754” (the year in which the 
Society of Arts was founded), and in order to 
mark their sense of its importance, instructed 
him to take the necessary steps to secure its 
publication in a permanent form. It was the 
desire of the Council that the large amount of 
interesting and valuable information contained 
in this paper should be made available for 
future reference, constituting as it does the 
earliest chapter in the history of the Society. 


XII.—OWEN JONES PRIZES. 


After the death, in 1874, of Owen Jones, the 
‘well-known decorator and writer on decoration, 
a committee was formed to collect subscrip- 
tions for the purpose of founding a memorial, 
and the balance (a sum of £400) was pre- 
sented to the Council of the Society of Arts 
upon condition of their expending the interest 
thereof in prizes to ‘‘ Students of the Schools 
of Art who, in actual competition, produce the 
best designs for Household Furniture, Carpets, 
Wall-papers and Hangings, Damask, 
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Chintzes, &c., regulated by the principles 
laid down by Owen Jones.’”’ The prizes have 
now been awarded annually since the year 
1878 on the results of the annual competition 
of the Science and Art Department, and its 
successor, the Board of Education. 

Six prizes were awarded last session (1908-9), 
each prize consisting, in accordance with the 
regulations prescribed for the administration of 
the Trust, of a bound copy of Owen Jones’s 
‘¢ Principles of Design,” and a Bronze Medal. 

The list of the successful candidates has 
already appeared in the fournal.* 

XIII.—NoORTH LONDON EXHIBITION 
TRUST. 


In 1865 the Committee of the North 
London Working Classes and Industrial 
Exhibition (1864) presented to the Society 
a sum of £157, the balance of the surplus 
from that Exhibition, with a view to the annual 
award of prizes for the best specimens of 
skilled workmanship exhibited at the Art 
Workmanship Competitions of the Society. 
These competitions were discontinued after 
1870, but since that date various prizes have 
been awarded under this Trust. In 1903 it 
was found that the funds had accumulated, 
and accordingly it was determined to make a 
special offer of prizes of the value of Fourteen 
Guineas to the students of the Artistic 
Crafts Department of the Northampton Insti- 
tute, Clerkenwell. These prizes were continued 
annually to 1908. As by that time the accumu- 
lation was nearly exhausted, the Governing 
Body of the Institute were offered the choice 
between annual prizes of smaller value, and 
occasional prizes of the amount above men- 
tioned. They selected the former, and there- 
fore asum of £5 will be annually devoted to 
the purpose until further notice. Prizes of that 
value were accordingly offered and awarded 
for the current year. 

The results of the award were published in 
the Journal last April.t 

On this occasion, as in previous years, the 
competing works were adjudicated upon by the 
late Mr. Lewis Day. 


XIV.—FOTHERGILL PRIZE. 

In the year 1907, the Council decided to 
offer under the Fothergill Trust, a Gold 
Medal, or a prize of £20, for the best 
portable apparatus or appliance for enabling 


* See Fournal, vol. lvii., p. 741, 30 July, 1909. 
+ See Fournal, vol. lviii., p. 513, 8 April, 1910. 
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men to undertake rescue work in mines or other 
places where the air is noxious, the object 
being to encourage the production of a rescue 
apparatus which would enable a succouring 
party to reach men cut off—in case of mining 
accidents—by irrespirable gases, or suffocated 
by them. It was known that many such appli- 
ances existed, but it appeared uncertain which 
of them were the best, or even which were 
of practical use. 

In response to the offer a number of appli- 
ances were submitted by the specified date 
(March, 1908), and the Council appointed a 
Committee to deal with them. It was in- 
tended that all the apparatus sent in should 
be submitted to practical trials, but it was 
hoped that this might be done and the award 
made without any very great delay. It turned 
out, however, that the facilities which it was 
hoped might be obtained for the purpose were 
unfortunately not immediately available, and, 
consequently, the proposed trials had to be 
postponed. 

At the end of last year the Council were 
informed that facilities for carrying out tests 
would shortly be at. their disposal, but so long 
a time had elapsed since the original offer 
that some inventors who had notified their 
intention of competing had already made con- 
siderable alterations and improvements in their 
apparatus, and applications had also been 
received from other inventors, whom the 
Council would regret to exclude from the com- 
petition. After careful consideration of the 
circumstances, and having regard to the fact 
that the right was reserved of extending the 
time for sending in, the Council decided to 
cancel the original offer and to accept for 
competition any apparatus which might be 
submitted not later than the 31st March, 1910. 
Notice to this effect was accordingly issued,* 
and in response to it all the competitors who 
previously entered have renewed their appli- 
cations. Some new entries have also been 
received. These’are all now under the con- 
sideration of a Committee, who hope to be 
able to issue their report before the end of the 
year. 


XV.—PRIZES FOR DRAWING. 


Since 1889, the Council have annually placed: 


at the disposal of the Royal Drawing Society, 
for competition among the candidates at its 
annual examination, 12 Bronze Medals, and 
of these 11 medals were awarded for drawings 
sent in by students to the exhibition held by 


* See Journal, vol. lviii,, p.. 135, 24th December, 1909. 
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the Drawing Society in April last. One medal) 
was not given. 

The Council have now under consideration: 
the question of ceasing to offer these medals,. 
or of changing the conditions of the offer. 


XVI.—EXAMINATIONS. 


As in recent years, it is proposed to postpone- 
any detailed report on the year’s examina- 
tions, until the results have all been issued. 
The Results of Stage III., Advanced, have 
just been issued. Those of Stage II., Inter- 
mediate, itis hoped, will be published in July ;. 
and those of Stage I., Elementary, in August. 

The total number of papers worked was- 
30,852, the number last year being 29,020, an 
increase of 1,832. These were divided among 
the various Stages as follows:—Stage I.,. 
12,720; Stage II., 12,847; Stage III., 5,285. 
The corresponding figures for t90qg were— 
Stage I., 11,074; Stage II., 12,513; Stage III.,. 
5:433- 


XVII.—VIVA VOCE EXAMINATIONS IN 
MODERN LANGUAGES: 


Up to the present date 16 examinations have- ` 
been held this year in London and Man- 
chester. Arrangements have also been made 
for holding examinations at several other 
centres. 

At these examinations 334 candidates: pre-- 
sented themselves, of whom 259.passed (977 
with distinction) and 75 failed. The languages. 
taken up were French, German, and Spanish.. 


The results of previous years are as follows :— 


Number 


Year. Examined. Passed. Failed. 
TOO eiai 280 ea 202 sie 78 
1O03 secre niu aS 456 324. we, 092 
1904 eese 540 oe 375 165 
IQOS Secs sees 681 . 502 e. AT7O% 
1906 siresris 644 “a 469 175 
1007 serso 029 476 153° 
1908 essees » 615 467 148 
1909) cee bese 656 506 150 


These examinations are held at any of’ 
the Society’s centres where the necessary 
arrangements can be made, at any date: 
convenient to the local committee. The 
examination includes dictation, reading, and 
conversation, and is so arranged as to: 
test efficiency in a colloquial: knowledge 
of the language, without laying too much 
stress on minute grammatical accuracy. 
Candidates who are reported upon as highly 
qualified by the examiners, receive a certificate- ’ 
of having passed with distinction. 
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The examiners are Mr. S. Barlet and Mr. B. 
M. Nevill Perkins for French, Professor H. 
G. Atkins and Professor A. Johannson for 
German, Professor R. Ramirez and Mr. W. 
F. Bletcher for Spanish, and Mr. Luigi Ricci 
for Italian. 

The additional examiners have been ap- 
pointed in order to save the cost of sending 
examiners from London to centres in Man- 
chester and the neighbourhood. 


XVITI.—PRACTICAL EXAMINATIONS IN 
MUSIC, 1909. 

The Practical Examinations in Music last 
year commenced on the 22nd June, and were 
not concluded until the 3rd July, too late for 
the results to be included in the Report of the 
Council for 1908-9. 

The examinations were conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham 
Horner, who have acted as examiners since 
the year 1900. 

The system of examination was the same as 
that forrecent years. For instrumental music 
certain standards are given, and candidates 
are asked to select for themselves which of 
these standards they choose to be examined 
in. The standards range from easy to very 
difficuit music. For each standard a list of 
music is given for study, and from this list 
candidates select the pieces they will sing or 
play. Candidates are expected to play or sing 
the pieces which they have prepared, to play 
or sing a piece, or portion of a piece, at sight, 
and to play certain scales. 

In all, 400 candidates entered, and of these 
392 were examined, a decrease of 40 as com- 
pared with last year. There were 298 passes 
and 94 failures. 

The following were the subjects taken up :— 
Piano, singing, violin, violoncello, clarinet, 
and flute. 323 entered for the piano, 247 of 
whom passed; 51 entered for the violin, of 
whom 36 passed ; 3 entered and passed for the 
violoncello ; 13 entered for singing, of whom 
Io passed; 1 entered and passed for the 
clarinet, and 1 for the flute. One medal was 
awarded for the flute to a bandsman in the 
Scots Guards. 


= XTX.—PRACTICAL EXAMINATIONS IN 
MUSIC, 1910. 
The Practical Examinations for the present 
year have not yet been concluded. They 


commenced on the 20th June last, and - 


will be finished on July 2oth, after which a 
summary of the results will be given in the 
Fournal. The work of the examination is 
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being carried out by the same examiners as in 
the last eight years. 351 candidates have 
entered for the present examinations, a 
decrease on last year of 49. 


XX.— DIRECTORY OF THE SOCIETY. 

There has always been a demand for some 
work which would supply information about 
the history and general character of the 
Society. Such information has, hitherto, only 
existed in a scattered form, or in the pages of 
the Journal and the Transactions. To supply 
this want the ‘‘ Directory of the Royal Society 
of Arts’’ was prepared, and was published in 
December last. 

The book, which is a.small volume of 76 
pages, contains a short sketch of the Society’s 
history, an account of the Trust and Prize 
Funds which it administers, a history of the 
Examinations, which it has carried on for the 
last fifty years, a description and illustrations. 
of its Medals, lists of the Albert Medallists, 
and of past and present officials, the Charter 
and By-laws, and other general information, 
including a List of the Proceedings of the past 
Session, and the Financial Statement for the 
past year. 

It is proposed to issue fresh editions of the 
work from time to time, if required, but as most 
of the information contained is of a historical 
nature, it is not expected that there will be any 
need for its revision for some time to come. 
Members and others interested in the Society’s 
work will, it is hoped, find the Directory a 
serviceable book of reference. 


XXI.—NEW COUNCIL. 

As mentioned in another part of the Report, 
the Council lost two of its members--Sir 
William Bousfield and Mr. Lewis Day—by 
death, and there are consequently an unusually 
large number of vacancies to be filled at the 
present election. Among the Vice-Presidents 
there is a vacancy caused by the death of Sir 
William Bousfield, and, in accordance with 
the By-laws, the following members retire by 
seniority—Hon. Sir Charles W. Fremantle, 
Sir William T. Lewis, Sir Westby B. Perceval, 
and Sir John Wolfe-Barry. In addition to 
these Mr. Carmichael Thomas has resigned 
office as a Vice-President in order that he may 
be proposed as Treasurer in place of Sir Owen 
Roberts, who has held the office since 1908. 
There are therefore six new Vice-Presidents to 
be elected. For this purpose the Council 
propose the following:—Sir William Hood 
Treacher, Sir John Cameron Lamb, and Sir 
Owen Roberts—Sir Owen Roberts retires from 
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the Treasurership, the other two .are retiring 
‘from membership of the Council—and in addi- 
tion to these the Hon. Sir Richard Solomon 
(the High Commissioner for South Africa), Lord 
‘Sanderson, and Mr. Alexander Siemens, who 
thas served on the Council, with intervals, since 
1894. 

Besides those above mentioned, Sir Robert 


Hadfield and Sir Richard Temple retire from - 


‘the Council, and there are, consequently, five 
new members of Council to be elected. The 
‘Council propose Colonel Sir John Smith Young, 
‘whose name has so long been associated with 
‘the National Society for Aid to Sick and 
Wounded in War, and other kindred associa- 
tions, Sir Philip Watts, the Director of Naval 
‘Construction, Mr. Dugald Clerk, the eminent 
engineer, who gave the Society, in 1905, an 
-admirable course of Cantor lectures on ‘‘ The 
Internal Combustion Engine,’’ Mr. Alan S. 
‘Cole, to whom also the Society is indebted 
for several interesting courses of Cantor lec- 
tures on Art Textiles, and Mr. Robert Kaye 
' Gray, another old and useful member, whose 
:service on the Council dates back to igor. 


XXII.—HONORARY ROYAL MEMBERS. 


In November last His Royal Highness the 
President of the Society, at the request of the 
Council, invited His Majesty the King of 
Portugal to become an Honorary Royal 
Member, a request to which His Majesty 
was pleased to accede. The other Honorary 
Royal Members of the Society are (in order of 
-election):—H.M. the King of Spain, K.G. 
(1905), H.M. the King of Norway, K.G. (1906), 
H.M. the King of the Hellenes, K.G. (1906), 
H.M. the King of Denmark, K.G. (1907), 
H.I.M. the German Emperor, K.G. (1907), 
H.M. the King of Sweden, K.G. (1908), 
H.I.M. the Emperor of Russia, K.G. (1909). 
His Majesty the King of the Belgians (King 
Leopold II., K.G.), who died in December 
last, was one of the first two Honorary 
Members of the Society, His Majesty King 
‘Oscar of Sweden and Norway being the other. 
They were both elected in 1876. 


XXITI.—HONORARY LIFE MEMBER. 

In May last the Council elected the Hon. 
Theodore Roosevelt, ex-President of the 
United States of America, a Life Member of 
the Society, under the terms of By-law 61, 


which empowers the Council to admit annually 


not more that five ‘‘ persons eminent in Arts, 
Manufactures or Commerce ” to the privilege 
-of Life Membership without the payment of 
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any subscription. Mr. Roosevelt has intimated 
his acceptance of the membership. 

It may be interesting to note that the first 
American member of the Society was Benjamin 
Franklin, who was elected in 1755. In 1757 
Franklin was in England and presided at one 
of the Society’s meetings. 


XXIV.—CONVERSAZIONE. 


For the first time since the practice of an 
annual Conversazione was started, in 1858, no 
Conversazione has been, or will be held this 
year. 

In consequence of the lamented death of His 
Majesty King Edward VII., the Council, at 
their first meeting after the King’s death, 
decided to abandon the holding of the Society’s 
Annual Conversazione (announced for the 
22nd inst., at the Natural History Museum). 
The Council feel sure that their decision will 
be in consonance with the wishes of the 
members, who will desire to pay this small 
tribute of respect to the memory of one so 
closely, and for so many years, associated with > 
the Society as its President and its Patron. 


XXV.—OBITUARY. 


The list of the Society’s losses by death this 
year is a long one, and contains the names 
of several very distinguised members. Two 
Members of Council died quite recently —Sir 
William Bousfield and Mr. Lewis Day. Both 
of these were active helpers of the Society, 
each in his own line; Sir William Bousfield 
as an authority on such matters as education 
and charity reform, while Mr. Lewis Day was 
one of our best-known writers on industrial 
art. Two other members had only recently 
ceased to serve on the Council—Sir Robert 
Giffen, the great statistician, and Mr. Michael 
Carteighe, who had acquired a high reputa- 
tion in all matters connected with pharma- 
ceutical chemistry. Dr. Ludwig Mond, the 
distinguished chemist, also served on the 
Council from 1899 to 1902. Another eminent 
chemist, Dr. William Russell, was an old 
member of the Society, but he never served on 
the Council. 

The Marquis of Ripon joined: the Society in 
1856, but the length of his membership was 
exceeded by that of Mr. John Jones, who 
became a member in 1843. Lord Tweed- 
mouth’s connection with the Society dated 
from 1876. Professor Charles Graharn, another 
old member of the Society, gave two extremely 
valuable courses of Cantor Lectures in 1874 
and 1879. Sir Edmund Hope Verney was a 
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frequent attendant at the meetings, and often 
took part in the discussions. Baron de 
Reuter was a member since 1893. Mr. 
Ebenezer Saunders, who joined the Society 
in 1875, was a well-known member of the 
Court of Common Council and of the 
Metropolitan Board of Works. Mr. Samuel 
‘CChatwood’s membership dated still further 
back. He joined in 1865. In 1888 he 
read a paper here on Locks and Safes. Mr. 
Arthur Lee read a paper on Canals in 1904. 
Mr. Arthur D. Berrington, whose membership 
dated from 1869, was well-known for the pro- 
minent part he took in the protection and 
‘development of the Salmon Fisheries of Eng- 
land and Wales. Sir J. H. Johnson was 
actively associated with the movement for the 
promotion of Technical Education, when it was 
first started in the City. Mr. Alderman Baker 
was, at the time of his death, the father of the 


Birmingham City Council. Sir William Curzon - 


‘Wyllie, whose murder by a fanatical Indian 
last July shocked the whole country, was an 
active member of the Committee of the Indian 
Section. Mr. Arthur Greenwood was the promi- 
nent Leeds mechanical engineer. Sir Malcolm 
McEacharn, the eminent Australian colonist, 
was one of the founders of the frozen meat 
traffic between Australia and Great Britain. 
Lt.-Col. G. W. Macauley was one of the most 
regular attendants at the meetings of the same 
Section, and a member of the Society since 
1880. Sir James Whittall was distinguished 
for his successful efforts in promoting the in- 
terests of British trade in the Levant, and was 
also a keen sportsman and naturalist. Mr. J. 
B. Alliott was one of the members of the firm 
of Manlove, Alliott and Co., manufacturers of 
sugar machinery. Mr. Iltyd Redwood was a 
well-known chemical engineer, and Sir John 
Hollams was one of the best known of London 
Solicitors. 

Notices of all the above, and of other mem- 
bers who have passed away during the Session 
just completed, will be found in the columns of 


the Fournad. 
During the same period the Society has lost 


four distinguished Foreign Corresponding 
Members—Professor Agassiz, Professor Han- 


sen, Professor Cannizzaro, and Dr. Koch. 


XX VI.—FINANCE. 


The annual statement of receipts and ex- 
penditure was published—in accordance with 
the usual practice—in the fournaZ last week. 
It shows the revenue and expenditure for the 
financial year ending May 31st last, the Assets 
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and Liabilities of the Society, its Investments 
and the Trusts standing in its name. 

The amount of War Stock held by the 
Society (43,155) having been paid off in April 
last, the sum was re-invested in India 33 per 
cent. stock. Two legacies, one of £100 from 
the late Mr. J. B. Hannah, and one of £30 
from the late Mr. John Pritchit were also 
invested in the same stock. It would be a 
valuable help towards strengthening the finan- 
cial position of the Society if members who can 
afford to make a bequest to its Funds, would 
consider its claims to their support. It should 
be remembered that the Society has no endow- 
ment, and that its only funded property is 
about £21,000 accumulated out of income 
during the past forty years. 

The amount of £250 received last year from 
the Trustees of the Francis Cobb Fund (as 
stated in last year’s Report) has been invested 
in New South Wales 34 per cent. stock. 


The CHAIRMAN (Sir William H. White), in 
moving the adoption of the Report, said the year 
must always be a memorable one in the history of 
the Society, because of the sad event which had 
overshadowed their proceedings in the death of King 
Edward, who had been connected with the Society 
for 47 years, and had always shown a warm and 
active interest in its work. They had, however, 
some comfort in the knowledge that King George 
had followed his father in passing from the office 
of President to that of Patron, and he felt they 
might rest assured that the King’s interest in the 
Society would not be severed by his change of title. 
As regards the nomination of Lord Alverstone to 
the Presidency of the Society, he desired to say 
that if there were two men on the Council whom 
the members would wish to honour in their turn, 
they were the late Sir Frederick Bramwell and Lord 
Alverstone, who had been nominated for the un- 
expected vacancy. No two men had done more for 
the Society than they had done. Lord Alverstone 
had a traditional connection with the Society, and 
his interest in it had never flagged. He felt that 
they were greatly indebted to his lordship for allow- 
ing his name to be put forward, having regard to 
his many duties: At the same time the Council 
hoped, with Lord Alverstone, that there would be 
no long interruption in the intimate connection be- 
tween the Royal Family and the Society. He 
thought that, apart from the sad event which had 
befallen the nation, and their own great loss, the 
work of the Society had been attended with complete 
success. He considered it was a remarkable thing 
that a Society of so great an age as theirs should 
continue so well to fulfil the intentions of its founders. 
It was nearly 160 years since the Society was founded, 
and he thought it was no exaggeration to say that 
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the main lines then laid down were those on which it 
was still carried on. Subjects of all kinds affecting 
the welfare of the nation, and of the whole of the 
Empire, were discussed in their meeting-room. He 
always had the greatest admiration for the manner in 
which the work of the Indian and Colonial Sections 
was conducted. The papers read before these Sec- 
tions were of the deepest interest, and were the 
work of men who had given their lives, or were 
still at work, in the service of the Empire. 
They were thus able to put before the ‘world 
problems of vital importance. The papers read 
at the Ordinary Meetings were also of a high 
character and value, and were well worthy of pre- 
servation. The Cantor lectures, too, were delivered 
by men of recognised ability in various departments 
of science and industry, and were memorials of work 
done, and of new forms of science which were being 
created. So that even on these grounds alone they 
could not but consider that the Society was doing 
useful work in its old age. He also referred to the 
paper on Industrial England in 1754, read by the 
Secretary. He thought it was an admirable piece of 
work of historical research, conducted in a highly 
scientific spirit, and containing the result of scientific 
analyses of processes, and methods of manufacture, 
as well as a general history of the industrial condition 
of the country at that time. The Council felt that 
the paper should be published separately, and he had 
no doubt that before very long it would be published 
as a book, and that, it would further increase the 
reputation their Secretary had already made. 


Sir StTEeuART Corvin BAvLEy, K.C.S.1, 
C.I.E., seconded the adoption of the Report. He 
fully agreed with all that the Chairman had said, 
and endorsed his remarks, especially those relating to 
the Secretary’s contribution to the proceedings, 
which would be highly valuable to everybody in- 
terested in historical and technical matters. He was 
also grateful to the Chairman for his appreciation of 
the work of the Indian Section, it being the Section 
with which he was most closely associated. Great 
credit, he said, was due to Mr. S. Digby, the Secretary 
of the Section, for the valuable advice and help he 
gave the Committee. 


Mr. EDWARD T. SCAMMELL thought the Journal 
should have a more Imperial tone. Considering the 
important services which the Society had rendered to 
the Colonies since its foundation, and the fact that 
the Yournal was sent weekly to a large number 
of Members residing in all parts of the world, he 
thought that it might usefully contain fuller informa- 
tion about the products, trade, and industrial de- 
velopment of the Empire. 


The CHAIRMAN said Mr. Scammell’s suggestion 
would receive the careful consideration of the 
Council. 
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The adoption of the Report was then agreed to. 


The SECRETARY read the notice of the proposed’ 
alteration in By-law 83, substituting the words- 
‘‘half-an-hour’’ for the words ‘‘ one hour,” so that 
the first sentence of the By-law, as proposed to be- 
amended, would read : 


‘©The ballot shall be taken at the Annual: 
General Meeting, and shall remain open not less 
than half-an-hour.”’ 


The CHAIRMAN, in moving the adoption of the- 
resolution, said he always felt that the business of 
the Annual Meeting could well be completed within. 
half-an-hour, whereas by the present By-laws the- 
ballot had to remain open for an hour. 


Professor JoHN MILLAR TuHomson, LL.D., 
F.R.S., said he thought such an alteration would be: 
beneficial, and he cordially seconded the resolution. 


The adoption of the alteration in the By-law was. 
then agreed to. 


The CHAIRMAN moved a cordial vote of thanks to- 
the Secretary and the other officers of the Society for 
their services. After some complimentary references to- 
Sir Henry Wood, he said he was glad tosee that Mr. 
Henry B. Wheatley, though he had retired from. 
active service with the Society, was still interested in 
its affairs. He also spoke very highly of Mr. G. K.. 
Menzies, the Assistant Secretary, and of the other 
members of the staff. 


Sir Jonn CamERON Lamp, C.B., C.M.G., 
seconded the resolution, and said that speaking. 
from personal experience, he could very cordially 
endorse all that the Chairman had said about the- 
Society’s staff. 


The SECRETARY, in returning thanks for this 
expression of confidence in himself and in the other 
officers of the Society, referred to the fact that his- 
length of service with the Society, namely, 31 years, 
was only approached by one previous Secretary, who 
had served for 30 years, from 1769 to.1799. He also. 
wished to thank the Council for the extremely kind 
way in which they had accepted and dealt with the 
contribution he was able to make to the Society’s- 
proceedings. 


The ballot having remained open for one: 
hour, and the Scrutineers having reported, 


. the CHAIRMAN declared that the following had: 


been elected to fill the several offices. The 
names in zfalics are those of members who- 
have not, during the past year, filled the office- 
to which a have been elected. 


a 
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PRESIDENT. 


The Lord Chief Justice of England, G.C.M.G., 
F.R.S. 


VICE-PRESIDENTS. 


H.R.H. The Duke of Connaught and Strathearn, 
K.G. 

Duke of Abercorn, K.G., C.B. 

Sir William Abney, K.C.B., D.C.L., D.Sc., F.R.S. 

Sir Steuart Colvin Bayley, K.C.S.1., C.LE. 

Sir George Birdwood, K.C.LE., C.S.I., M.D., 
LL.D. 

Lord Blyth. 

Earl of Cromer, O.M., G.C.B., G.C.M.G., K.C.S.1. 
C.I.E. 

Sir Henry Hardinge Cunynghame, K.C.B. 

Lord Curzon of Kedleston, G.C.S.I., G.C.LE. 

Colonel H. C. L. Holden, R.A., F.R.S. 

Sir John Cameron Lamb, C.B., C.M.G. 

Hon. Richard Clere Parsons, M.A. 

Sir William Henry Preece, K.C.B., F.R.S. 

Sir Boverton Redwood, D.Sc., F.R.S.E. 

Sir Owen Roberts, M.A., D.C.L. 

Earl of Rosebery, K.G., K.T., D.C.L., F.R.S. 

Lord Sanderson, G.C.B. 

Alexander Siemens. 

Hon. Sir Richard Solomon, K.C.B., K.C.M.G., 
K.C.V.0., K.C. 

Sir William Hood Treacher, K.C.M.G. 

Sir Aston Webb, C.B., R.A., F.R.LB.A. 

Sir William White, K.C.B., LL.D., Sc.D., F.R.S. 


ORDINARY MEMBERS OF COUNCIL. - 


Thomas Jewell Bennett, C.I.E. 

Henry Taylor Bovey, M.A., LL.D., F.R.S. 

Dugald Clerk, F.R.S. 

William Charles Knight Clowes, M.A. 

Alan Summerley Cole, C.B. 

William Henry Davison, M.A. 

Robert Kaye Gray. ; 

Colonel Sir Thomas H. Holdich, R.E., K.C.M.G., 
K.C.I.E., C.B., D.Sc. 

Sir William Lee-Warner, K.C.S.I. 

Colonel Sir Colin Campbell Scott-Moncrieff, 
K.C.S.I., K.C.M.G. 

Sir Philip Watts, K.C.B., LL.D., D.Sc., F.R.S. 

Colonel Sir John Smith Young, C.V.O. 


TREASURERS. 


Carmichael Thomas. 
Prof. Jobn Millar Thomson, LL.D., F.R.S. 


SECRETARY. 
Sir Henry Trueman Wood, M.A. 


On the motion of the CHAIRMAN, a vote of thanks 
to the Scrutineers was carried unanimously. 


Mr. SAMUEL CRESSWELL proposed a hearty vote 
of thanks to Sir William White for his services as 
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Chairman of the Council, and wished to express 
the gratitude of the Members for the manner in 
which he had presided at the meeting. 


The motion was seconded by Sir } STEYNING 
EDGERLEY, K.C.V.O., C.I.E., and carried unani- 
mously. 


The CHAIRMAN acknowledged the vote of thanks. 


The meeting then adjourned. 


THE MATCH INDUSTRY IN INDIA. 


For several years past match factories have from 
time to time been established in India, but hitherto 
they have, with eight or ten exceptions, met with 
little or no success, owing chiefly to the selection of 
unsuitable sites and to lack of expert advice. There 
are some, however, who still believe in the possibili- 
ties of the industry, and an important step will shortly 
be taken in the establishment in the Punjab of an 
up-to-date model factory. Mr. A. Roller, of Berlin, 
one of the foremost manufacturers of match-making 
machinery in Europe, is the chief of the} promoters 
of a company which is about to start a factory with a 
capital of Rs.1,70,000. It will bejsituated in a 
carefully-selected site, and managed} with the best 
expert assistance. Mr. Roller’s object in associating 
himself with the company is to prove thatthe match 
industry in India, it established and worked on 
proper lines, may be made a highly lucrative concern. 
His factory, when completed, will be regarded to a 
large extent as a model for future guidance, and as 
such it should prove of great benefit to the match 
industry in India at large. It is designed to produce 
700 gross of filled boxes per day of ten working 
hours. 

Recently a number of other persons have been 
making inquiries with a view to starting match 
factories in various parts of India, and all these 
should read with interest the exhaustive inquiry into 
the subject conducted by Mr. R. S. Troup, Imperial 
Forest Economist to the Government of India, and 
now published as Part I. of Vol. II. of ‘‘ The Indian 
Forest Memoirs—Economic Product Series.’’* 

The total value of the matches imported into 
India has risen from Rs.50,61,057 in 1903-4 to 
Rs.73,76,836 in 1907-8. The two great foreign 
competitors of India are Sweden and Japan. While 
the value of the matches imported from the United 
Kingdom sank in the years above-mentioned from 
Rs. 3,14,470 to Rs. 2,04,005, the imports from 
Sweden rose during the same period from Rs.6,46,854 
to Rs.19,76,575, and those from Japan (including 


* “The Prospects of the Match Industry in the Indian 
Empire, with Particulars of Proposed Match Factory Sites 
and Woods suitable for Match Manufacture.” Calcutta: 
Superintendent of Government Printing, India. Rs.1 12a., 
or 3S» 


760 


the Straits Settlements) remained at approximately 
Rs. 24,00,000. From these figures it will be seen 
that the value of matches imported from Japan (in- 
cluding the Straits Settlements) somewhat exceeds 
the value of those from Sweden; but whereas the 
imports from Japan have remained more or less 
stationary during the last five years, the imports 
from Sweden, owing to their superior quality, have 
more than trebled in the same period. 

It is interesting to note, by the way,-that the 
Swedish match manufacturers have now felled 
almost all the trees in Scandinavia suitable for their 
purpose, and are obtaining wood from Russia, where 
the supply is also falling short. The Swedish Match 
Trust have, therefore, opened negotiations with 
several companies in Japan, where there is still abun- 
dance of match timber, and if the combination 
is successfully arranged a large export of match 
sticks will ensue, with the result that the price in 
Japan will rise, and the match industry there, which 
is already suffering from the depression of trade, will 
be reduced to a still worse position. ‘ Therefore, 
manufacturers outside the proposed combination have 
been holding conferences to consider the course to be 
taken. The leading match manufacturers of Kobe 
and Osaka are considering a proposal to incorporate 
the industry into one company, and, if possible, to 
obtain a charter to monopolise the export of matches, 
this effort having been brought about by the alarming 
decrease of trade. There are 124 match factories in 
Kobe and Osaka. Of this number, 13 in Osaka and 
17 in Kobe have temporarily suspended operations, 
the output of matches falling off considerably in con- 
sequence. A local publication states on authorily, 
that the market in China and elsewhere in the Far 
East, for Japanese matches, has been largely en- 
croached on by Swedish and German matches. The 
export of Japanese matches, so far, this year shows a 
decrease of 40 per cent. as compared with the cor- 
responding period of last year, and the outlook is 
considered almost hopeless unless united efforts are 
made by the companies to relieve the situation. It is 
expected that the amalgamation scheme will come to 
a successful issue. The total value of matches ex- 
ported from Kobe and Osaka was as follows, in 1906 
and 1907 :—Kobe, £840,000 and £700,000 respect- 
ively ; Osaka, £240,000 and £225,000 respectively.’’* 

Mr. Troup estimates that, with the present demand 
for matches in India, work could be found for over 50 
fairly large factories, in addition to those already in 
existence, and he sees no reason why India should 
not ultimately secure some of the extensive trade of 
the Persian Gulf, which at present is in the hands of 
Sweden. India possesses several natural advantages 
as a match-manufacturing country, of which the chief 
are :—(1) a plentiful supply of wood; (2) cheap 
labour; (3) cheap timber (many of the best Indian 
match woods are known as “inferior” woods, and 
are of little use for any other purpose; they can, 


* Extract from a report by the American Consul at Kobe. 
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therefore, be obtained at very cheap rates); (4) cheap 
water transport ; and (5) the fact that, as the wood is- 
used green, no seasoning is necessary. This is a point 
of considerable importance in a country like India, 
where wood is liable to wholesale destruction by 
insects if stored for any length of time. 

On the other hand, India suffers from several dis- 
advantages. (1) The trees are apt to be scattered, 
as the forests of India for the most part, unlike those: 
of Europe, generally contain a large number of 
different species growing together; (2) chemicals are 
dearer in India than in Europe; and (3) the damp 
climate of certain parts of India and Burma might 
possibly prove injurious to the industry. This. 
danger, however, could probably be met by the 
employment of suitable drying machinery. On the 
whole, after carefully weighing the rcs and cons 
against each other, Mr. Troup is of opinion that ‘ the 
prospects of success in the match industry in India 
are good, provided that it is developed on proper 
lines.” 


THE PRODUCTION OF VEGETABLE 
BUTTER IN GERMANY. 


The recent discovery of practical methods of con- 
verting the crude copra oil into a palatable and 
satisfactory vegetable butter has given great extension. 
to the business in Germany, where the consumption 
of edible fats is large. The price at which coconut 
butter has recently been produced by French and 
German manufacturers has had a marked effect upon 
the sales of compounds in which American cotton- 
seed oil is used. Some seven companies are now 
crushing copra and refining the oil for edible use in 
Germany, selling their product under various pro- 
prietary names. The importations of raw copra have 
more than doubled within three years, and the ex- 
tension of the industry would seem to hinge more 
upon the ability of the crushers to obtain supplies. 
of materials than upon the consuming abilities of 
the market. The American Consul-General at Ham- 
burg says that to obtain a first-class butter, oil of 
the first pressing is required, which is bleached with 
fuller’s earth. The raw material contains 60 to 70 
per cent. of fat, which is not uniform, but the mixture 
of several fats; which explains why a cold-pressure 
oil, or one obtained by means of moderate pressure, 
is more solid than one obtained by high pressure and 
high temperature. The oil is either white or very 
light yellow, with a specific sweet odour, particularly 
noticeable when heated. The melting point is about 
76° Fabr., and varies between 68° and 82°, The 
melting point of the sebacic acid is 76°. The saponi- 
fication qualities of the oil render it invaluable for 
mixing with oils which alone would yield a very soft 
soap, so that it may be said that no important manu-. 
facture of white soap is undertaken without a large 
proportion of coconut oil, whereby the soap cakes. 
acquire a Satisfactory degree of hardness and resist. 
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the disintegrating influence of water, without the loss 
of any cleansing power. For the manufacture of an 
edible fat, the difficulty has always been to eliminate 
the specific sweet odour. This is now done by treat- 
ing the expressed oil with steam, the expansive power 
of which has been increased by heat, and neutralising 
it with magnesia. The substance is then washed out 
with warm water and re-melted. According to a 
German patent, odour and taste are removed by 
neutralising the coconut fat with fuller’s earth and 
lime, after which the mixture of fat and lime is heated 
in a digester up to 250° Fahr. A French patent 
provides for neutralisation of the fat with an acid, the 
soap thus formed settling in the container, while the 
neutral oil is drawn off from the surface. The result- 
ing substance is pure white, transparent, and similar 
to lard in appearance. Its melting point is about 
80°, and its congealing point 66°. The product has 
a weak, agreeable odour; it keeps well, and does not 
become rancid easily. One of the most valuable pro- 
perties of all coconut butters is their ability to stand 
comparatively high temperature without melting. 


THE SEA KALE INDUSTRY OF THE 
SIBERIAN COAST. 


The gathering of sea kale in the waters of the 
southern part of the maritime province of Siberia and 
the island of Saghalien is an important industry 
among the Chinese. The sea weed is found on 
rocky bottoms, and reaches its full growth only when 
two years old, the leaves averaging then forty-five 
feet in length by one foot in width, When mature 
they are greenish-brown in colour. Almost all of 
the sea kale found in these waters is shipped to 
China, where it is used as food. As early as 1878 
there were nearly 3,000 Chinese engaged in gathering 
sea kale in the neighbourhood of Vladivostok. The 
sea kale is gathered at a depth of four to twenty- 
eight feet, and long wooden spears are used for the 
purpose. An effort is made to spear the leaf near 
its base, and, by twisting the spear, either to tear the 
leaf from the plant or to secure the entire plant. In 
shallow water the leaves are cut with a knife. It is 
necessary to have absolutely calm weather for this 
work, and the season is from the end of March to the 
middle ot June. Special flat-bottom boats are used, 
with a carrying capacity of about two tons. The 
leaves are dried on shore, and this is by far the most 
important part of the industry, as the quality of the 
weed, when marketed, depends upon the conditions 
under which it was dried. Three consecutive sunny 
days are necessary to dry the weed properly, and 
any fog, dew, or other dampness would, according 
to the American Consul at Vladivostok, entirely 
ruin it. The drying must be done on clear, stony 
ground, as drying on grass would cause the leaves to 
ferment, and sand would adhere to them and ruin 
them. When dried, the leaves are sorted into three 


classes, and packed in bales about twenty-eight- 
inches long by twelve inches wide, weighing: some: 
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seventy pounds. The three classes are as follows— 
well-dried, whole leaves of equal size and green in 
colour; torn leaves of the first-class and leaves which 
are slightly undeveloped or overmature ; torn leaves. 
of a reddish colour, either partly fermented or mixed 
with sand. Shanghai is the market for the first-class 
leaves, the others being sold in Chifu. Before the 
transfer of the southern part of Saghalien Island the 
exports from the Maritime Province amounted to 
between 7,000 and 8,000 tons per annum, but in 1908: 
this was reduced to about 2,500 tons. 


CHINESE FAN MAKING. 


The industry of fan making was started in 
Southern China centuries ago, in the village of 
Pengchow, near Swatow. It was formerly con- 
fined to women in various households, but for 
many years past every family in the village has 
been devoted to the work, all the members of 
the family being occupied in the manufacture. In 
the city of Chaochowfu itself the fan industry is also 
large, but the Pengchow district abounds in a par- 
ticular kind of bamboo especially suitable for the ribs 
and handle, and to this fact is the large output of the 
latter place attributed. Only the open fan is manu- 
factured in the district. For the frame the split 
bamboo is repeatedly rived until each piece is suffi- 
ciently slender and flexible. These thread-like pieces 
of bamboo are arranged ina row, attached to each 
other by a thread passed crosswise through the 
middle. This thread is fastened to a semi-circular 
strip of bamboo giving the fan its shape. The ribs 
are then slightly heated and bent at the ends. The 
fan has now the peculiar and characteristic shell-like- 
shape at the top. Very flimsy silk gauze is then 
pasted on the face, and a kind of tissue-like paper on 
the back. After the handle is attached, the border 
of the fan is black varnished and the gauze is coated 
with a chalk and water mixture. The handles are- 
made of bamboo, various kinds of wood, bone, and 
ivory. The hand-painting on the fans is cleverly 
done, in some instances it is quite a work of art. 
The medium quality fan retails for fivepence and 
the better grades for four shillings up to sixteen 
shillings. 


ARTS AND CRAFTS. 
THE JAPAN-BRITISH EXHIBITION. 
(Second Notice.) 


Pottery—Amongst the pottery exhibits in the- 
Palace of Fine Arts, those which bear the strongest 
likeness to well-known historic types are the few 
pieces, bright with red and gold, which come from. 
Ishikawa Prefecture (Kaga). For the most part, how-- 
ever, the vases have a certain affinity to Chinese or 
European models. Kato, of Tokyo, sends a bowl 
decorated with carp, the ground and most of the 
ornamentation of which is in a very delicate pale, 
cold tint, and this is suddenly broken into by one- 


762 


‘brilliantly-coloured gold fish. Miyagawa is repre- 
sented by seven vases of very different types, -and 
his exhibit includes the only bit of crystalline glaze 
to be seen—a medium-sized vase covered with a 
brownish glaze, which changes into curious onyx- 
like crystals. His large blue and white vases, orna- 
mented with a design of peonies and golden 
‘pheasants are very satisfactory, but he is far less 
happy when he puts his blue birds on a thin yellow 
ground. Another exhibitor, who sends a huge jar 
decorated to represent a field in autumn, has supple- 
mented his resources by inlaying bits of mother-of- 
pearl—but though the effect produced is, in a way, a 
„gorgeous piece of colour, it fails altogether to be a satis- 
factory flower vase. The two materials do not seem to 
belong to each other in any way. There is one vase 
painted with a picture of Mount Fuji which is 
‘interesting not only for its accidental colour, but 
as a bit of crackle. It must be admitted that some 
of the most striking exhibits, wonderful as they are, 
-cannot be called altogether beautiful. Some of the 
more modest pieces, on the other hand, are made 
-of a paste so fine that one desires, above all things, to 
‘handle them. 


Lacquer.—The modern lacquer at the Japan- 
British Exhibition is put to a very severe test by 
‘being shown—though not along with—at no very 
great distance from the wonderful work dating from 
the tenth century onwards, which is exhibited in the 
historical section. To challenge comparison with 
ithese masterpieces seems at first sight like courting 
defeat, but it is really remarkable how well the 
‘modern work comes out of the contest; though, of 
-course, the fact that lacquer work, unlike some other 
things, loses rather than gains by the action of time, 
tells in its favour, There is no example of red 
lacquer in the Fine Arts Palace, though a cheap 
variety of this type of work is common enough 
in the industrial section. The finest pieces in 
both places are, of course, in raised lacquer, 
but the relief is often so slight and so delicate 
that in a cursory examination it escapes notice alto- 
gether. Some of the finest pieces.are inlaid with 
mother-of-pearl, and the introduction of the second 
material does not here offend one as it does in the 
«ase of the pottery. The shell seems to harmonise 
with the latquer and to be of a piece with it, as it quite 
fails to do with the pottery. Admirable use is made 
in several instances of the effect produced by powder- 
ang the ground with gold, and the less common 
device of employing little points of iridescent colour 
in, say, the eyes of a peacock’s tail, is used to great 
advantage. Altogether, the longer one looks at the 
lacquer the better one likes it, and the more one 
appreciates the beautiful quality of the material. It 
may be because lacquer work is so essentially an 
Oriental art that the design of the pieces shown in 
the Palace of Fine Arts is, on the whole, more typi- 
cally Japanese than is the case in some of the other 
crafts. Be that as it may, the lacquer to be seen at 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Fuly 1, 1910. 


Shepherd's Bush is one of the most interesting and 


- satisfactory features of a truly noteworthy exhibition. 


The Exhibition of Woodwork and Woodcarving at 
Carpenters’ Hall.—Though the exhibition of works 
in wood and woodcarving, held at Carpenters’ Hall in 
June, was the seventh of its kind, it is some four or 
five years since the last one was held. The Worshipful 
Companies of Carpenters and Joiners offered a goodly 
number of prizes to competitors in the various classes, 
and this year’s exhibition was undoubtedly a success 
as regards both the quantity of entries for the various 
competitions and the number of visitors who inspected 
the work during the'ten days that the show was open. 

The woodcarving formed, of course, the main 
interest from the point of view of arts and crafts, and 
there was a very large collection of it—nearly two 
hundred pieces in all. 

It was rather staggering to find that in a competi- 
tion of this kind, initiated by two large city companies 
connected with work in wood, there was not, in 
a list of some sixteen gentlemen who were acting as 
judges, a single professional woodcarver. While 
realising to the full the necessity for judges with 
artistic knowledge and ability to counteract the 
tendency on the part of the expert to encourage 
rather ‘‘trady’? work, it seems that to exclude 
the professional point of view altogether must be to 
err pretty badly on the opposite side. Surely the 
best judgment would come from a body composed of 
both artists (whether architects, sculptors, or painters) 
and professional carvers. 

However, it is always easy to find fault, and if one 
or two of the awards were somewhat of an astonish- 
ment, there has never yet been a competition in 
which everyone agreed with the verdict of the judges ; 
and it would have been difficult in this case to quarrel 
with the distribution of the prizes asa whole. The 
exhibition, so far as wood-carving at least was con- 
cerned, must be considered very satisfactory. It 
included a very fair proportion of exhibits in which 
the workmanship was thoroughly good, and hope- 
lessly bad work was correspondingly rare. It was 
encouraging, too, to see how much really good work 
was sent in by apprentices. Moreover, in most of 
the classes, the general level of taste was far higher 
than one would have expected, though some of the 
very best carving was expended on work which, 
though it proved beyond all manner of doubt the 
skill of the executant, did not give much evi- 
dence of his artistic judgment. It is a pity that 
the temptation to attempt the most difficult thing 
and prove how well he can do it, is so often too 
strong for the clever workman entering for a com- 
petition. His very skill leads him to try rather to 
conquer his material than to allow himself to be led 
by it. 

As a whole, the competition instituted by the two 
city companies resulted in a large and very interesting 
exhibition, which proved that woodcarving is in a 
much more flourishing condition than might} have 
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‘been expected. It was a happy idea, too, on the 
part of the companies to exhibit good examples of old 
work along with the modern; and if the effect was 
‘not all.that might have been hoped, it must be put 
down to the fact that the works entered for competi- 
tion were so numerous that very little space was 
-available for anything else. 


Home Arts and Industries.—The Home Arts and 
Industries Association returned, this year, to their 
old quarters, and held their annual exhibition at the 
Albert Hall instead of at Vincent-square. The show 
was, as usual, well worth a visit, if only because it 
illustrated so completely what is being done for the 
‘development of home industries throughout the 
United Kingdom and the kind of lines that develop- 
ment is following. In an exhibition of this sort we 
get examples not only of what is being done for the 
cultivation of handicrafts in and around London, but 
of the kind of work which is shown at local so-called 
Arts and Crafts Exhibitions all over the country. It 
‘is, of course, rather difficult to draw the line exactly 
at the point where philanthropic endeayour ends, and 
purely commercial enterprise begins, and though the 
Association tries to help the public to judge of the 
standing of various classes by classifying them under 
different heads, the output of one or two of the 
developed industries looks as though they had really 
- ceased to come into the category of home arts and 
industries as we understand the expression to-day. 
Even in the most obviously amateur classes the work 
shown. at the Albert Hall this year reached a higher 
level of technical achievement than it did some years 
ago. Far less bad metalwork and unsatisfactory 
woodcarving was to be seen than formerly, and 
though, of course, bad workmanship of all kinds was 
too plentiful, the greater part of the exhibits had at 
least some pretensions to workmanlike quality. There 
was, for instance, no lack of adequately executed 
embroidery, amongst which the work from Winder- 
mere stood out by reason of the beauty of its 
colouring, whilst the appliqué from Wilton, though 
not always so satisfactory, was at any rate distinc- 
tive. Some ofthe carpets and rugs, too, from various 
centres, were very pretty in colour. 

_Leatherwork, which seems still to be popular, was 
very frequently lacquered, but although one large 
piece of work was decidedly happy in colour, its 
charm looked as if it might have been due to chance 
rather than skill, and the colour, generally, was 
decidedly garish. The metalwork from Yattendon 
was again very good; and one class had started bent 
ironwork on lines far removed from the feeble. kind of 
work which died out some years ago. There was 
less wood inlay than there. used to be, but carving 
seems to keep its place and to be adequately taught. 

.On the whole, the Home Arts and Industries 
Association may take credit to itself not merely for 
having helped to revive handicrafts in Great Britain, 
but also for having seen that they were taught ina 
reasonably workmanlike way. Whether it might 
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have done still better if it had encouraged the country 
folks to produce for themselves and their own homes 
rather than for the outside public is a wider question 
less easy to answer. 


EMPIRE NOTES. 


Western Australia and the Transcontinental Rail- 
way.—The visit to this country of the Premier of 
Western Australia, who has just received the honour 
of knighthood, Colonel Sir Newton J. Moore, and 
his vigorous advocacy of Western Australian interests, 
has drawn public attention in all parts of the United 
Kingdom to the State he so worthily represents. 
The recent adoption, also, of a generous scale of 
assisted ocean passages for suitable emigrants is 
arousing considerable interest, which will do much 
to accelerate emigration to that country. On his 
return to Western Australia next month, Sir Newton 
will probably have to deal at once with the question 
of the route of the proposed transcontinental railway, 
as Lord Kitchener in his report upon Australian 
Defence, has urged the linking up of East and West 
by arailway line without delay. The route he recom- 
mends lies back from the coast, and is practically an 
extension of the Murchison Gold Fields line from 
Geraldton, the port some 300 miles north from Perth, 
vié Cue and Nannine, to Broken Hill, New-South 
Wales, just over the border of South Australia. 
This he regards as preferable to the southern 
coast route from Perth vzé Kalgoorlie and Eucla 
to Adelaide. The latter route, however, is the one 
favoured by the people of Perth, Fremantle, and the 
Eastern Goldfields, and is strongly advocated by 
Sir John Forrest. The decision will, of course, rest 
with the Commonwealth Government, who, as they 
are keenly alive to the necessity of providing for the 
defence of the country, are likely to take early action 
in the matter. A proof of the desire of the Govern- 
ment to give effect, without delay, to the recom- 
mendations of Lord Kitchener, in regard to the 
military forces of the Commonwealth, has been given 
by the recent issue of advertisements for non-com- 
missioned officers, of whom 200 were required, to act 
as military instructors. It is reported that the 
Government has received 1,000 applications, a 
number of which have come from ex-soldiers who 
have held non-commissioned rank at home, in India, 
and elsewhere. 


New Zealand’s Surplus,—New Zealand is having 
her share of prosperity, as the details of the receipts 
and expenditure for the year ending March 31st show. 
The actual revenue for the year was £9,238,261, an 
increase of £237,036 over that of the previous year, 
and the expenditure amounted to £8,990,922, as 
compared with £8,785,513. This leaves an excess of 
revenue over expenditure of £247,339, which, added 
to the balance brought forward from the previous 
year, leaves a surplus of £432,316. The increase 
in the revenue is due to the railways, which 
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show an increase of £339,756 over the previous year. 
An important scheme of land settlement has been 
introduced by the Dominion Government which will 
enable small groups of settlers to take up land. 
together under exceptionally favourable conditions. 
At the same time the Premier, Sir Joseph Ward, 
proposes that persons requiring labour, which the 
Labour Department cannot supply, might ask the 
Goyernment to arrange for the importation of such 
labour from the United Kingdom. The conditions 
proposed are that an undertaking should be given for 
the employment of labourers thus introduced for a 
period of at least six months, and that the current 
rate of wages should be paid. This is practically an 
application of the system under which domestic ser- 
vants are brought out to the Dominion. Evidently 
New Zealand is realising the need of increased popu- 
lation, and will probably be making arrangements for 
the re-adoption of some scheme of cheap or assisted 
passages to encourage emigration from Great Britain. 


“ Katanga District, Rhodesia.’’—In the interest- 
ing Jetter received from a gentleman in Livingstone, 
North - Western Rhodesia, printed in this issue,* 
attention is called to the above title, which was used 
as a paragraph heading in ‘‘ Empire Notes” of 
December 24th last. The title should have 
been ‘‘ Katanga Border District, Rhodesia,” as 
the information given was intended to apply to 
the district lying between Katanga, in the Congo 
Territory, and the Kafue River to the south, 
in North-West Rhodesia. This district, as the 
paragraph stated, offers great opportunities for ex- 
tensive cultivation, for the produce of which the 
mining centres of Rhodesia present an excellent 
market. At the same time, the difficulties referred 
to by the well-informed writer of the letter should 
be borne in mind, both as regards labour and 
the general conditions of settlement. There is 
no doubt, however, that as the government of the 


country becomes more settled, whether by the adop- | 


tion of some developed form of local representation, 
as advocated in the columns of the Livingstone Mail, 
or in whatever way the British South Africa Com- 
pany may be able to devise, so that native labour 
may be rendered more easily available, the progress 
of this district will be assured. Another factor in 


its development, and that of the whole of North-West 


Rhodesia, will.be the better rule which it is hoped is 
about to be inaugurated in the Congo Territory, when 
the treaty conditions are observed and the country 
is open to the traders of other nations besides 
Belgium. Then the Katanga Congo District, which 
is said to be mineralised from end to end, and is 
destined, according to the opinion of experts 
of various nationalities, to be one of the greatest, 
if not the greatest, copper-producing country in 


the world, and which possesses gold, tin, asbestos, 


and other minerals, should become a source of wealth 
to the settlers of Rhodesia. 


* See page 765. 
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Canadian Natural Resources Commission.—A. 
practical result of the work of this Commission is the 
issue of an Administration Order, under which the- 
Dominion Government has reserved from settlement 
or occupation the entire eastern slope of the Rocky 
Mountains, covering an area of about. £4,000 square 
miles. The area, which extends from the. inter- - 
national boundary to a point north of the 54th 
parallel of latitude, is to be administered with a view 
to forest utilisation and reproduction, and also to the: 
protection of the water supply of the Prairie Pro- 
vinces and other related objects. The strip of country 
involved varies from 10 to 30 miles in width, betweem 
the boundary and the latitude of Calgary, and thence 
northward, to 50 miles wide. The timber, mineral, 
stone, and other natural resources of the district will 
be permitted to be used under certain restrictions.. 
This is a wise and prudent step, which is likely to 
lead to important issues for the future conservation of 
the timber resources of the Dominion, a subject, in 
its relation to our own and other countries, as well 
as Canada, which has often been discussed at the 
meetings of this Society. 


British Capital for Colonial Industries. — The 
desirability of encouraging the investment of British 
capital in the many and promising industries which 
are springing up in our oversea Dominions, and of 
inducing British manufacturers to turn their attention 
to the openings offering in Canada, to which we 
might add Australia and South Africa also, has 
been well expressed by Mr. N. G. Neill, the 
Industrial Commissioner at Port Arthur, Ontario. 
Referring to the way in which United States 
capital is being expended in securing the con- 
trol of Canadian industries, he quotes, in a paper 
on the subject, from a New York journal, which 
regrets that the conditions in the States were 
such that capital was being used in the development 
of Canada, instead of being employed at home.. 
Commenting on this statement, Mr. Neill shows. 
that the close commercial intercourse between Canada 
and the States has rendered it easier to interest 
United States manufacturers in Canadian enterprises 
than to reach English manufacturers, and to induce 
them to take an interest in manufacturing in Canada. 
This he regards as regrettable, as it does not tend to. 
draw the ties of Empire closer together. He con- 
siders that it would be one of the strongest Imperial 
bonds if English manufacturers would face the facts, 
and would establish branches of their industries in the 
Dominion, where there is a splendid market showing 
good profits. 


British Importation of Wheat.—The statistics of 
the Board of Agriculture, just published, show that 
during the four years 1905 to 1908, 451,683,997 
cwts. (840 million bushels) of wheat and flour (entered 
as wheat), were imported into the United Kingdom. 
Of this vast quantity, 54,000,000 cwts. (101 million 
bushels) came from Canada, and 145,000,000 cwts. 
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(169 million bushels) from other British possessions. 
The statistics published in Canada, however, indi- 
cate that 129,000,000 bushels of wheat and flour were 
exported to this country. The difference between 
these returns evidently arises from the fact that 
28,000,000 bushels came vić United States steam- 
ship routes, and were, accordingly, credited by the 
Board of Trade to the United States. If this dis- 
crepancy be corrected, it will show that of the total 
imports, 298,000,000 bushels came from British 
Possessions (including the 129,000,000 from Canada), 
and 542,000,000 bushels from foreign countries. 


CORRESPONDENCE. 


— t 


“KATANGA DISTRICT, RHODESIA.” 


I see, on page 169 of the Journal for December 24th 
last, a note on the ‘‘ Katanga District, Rhodesia.” 
I do not know the names of the districts into which 
Southern and North-Eastern Rhodesia are divided, 
but there is no Katanga District in North-Western 
Rhodesia, and the note sounds as if it refers to the 
Katanga District in the Congo Free State, just across 
the Congo-Rhodesia border. 

. Mining Centres.—In North- Western Rhodesia 
there are only two mining centres—unless Broken 
Hill and the Sable Antelope Mine (which is about 
100 miles west of*Broken Hill) are working again. 
The two centres I refer to are Kansanshi and Bwana 
Mkubwa (near Ndola). The former is in the Kasempa 
District of North-West Rhodesia, and the latter in 
the Ndola District of North-West Rhodesia. The 
distance between Kansanshi and Bwana Mkubwa is 
about 150 miles. Both are just a few miles on the 
Rhodesian side of the Congo-Rhodesian border— 
which is the Congo-Zambesi watershed. 

In North-Eastern Rhodesia there is, I believe, 
some gold-mining, but hardly to the extent implied 
by the term ‘‘ rapidly developing mining centres.”’ 

In the Katanga, across the* border, there are 
rapidly-developing mining centres, of which at pre- 
sent the most important.are the Star of the Congo 
(copper), with smaller mines pegged out round it, and 
a big smelter site which is: being -prepared eight or 
nine miles from it, and Kambove (copper), about 
a hundred miles further North. Ruwe (gold) to 
the west of Kambove, need hardly count at pre- 
sent, I believe. The railway is already near the Star 
of the Congo, and thence it goes to Rambove. 

I understand that labour at present is difficult 
to get, and still more difficult to feed, around 
the Star of the Congo. This is no new 
trouble there. I enclose a few pages (three) 
from a pamphlet headed ‘South Africa and 
the Congo,” by “ Africanus.” I am not con- 
cerned with the opinions expressed therein — as 
far as this letter goes—but, roughly speaking, the 
Comité Spécial du Katanga was the ‘‘ Administra- 
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tion,” so to speak, of the Katanga, and the “ Upiom 
Minière du Haut Katanga’’ was, and is now, the- 
ruling mining concern. 

Mr. Robert Williams, who is the head of the 
Tanganyika Concessions, Limited, is also intimately 
connected with (I believe he is the chief British: 
member of the Board of Directors of) the Union 
Minière. 

To return to North-Western Rhodesia :—Kan- 
sanshi Mine may, or may not, last long. Itis not a 
big place. The labour question is always dificult to- 
solve, and recently a special agent had to be employed 
to go up to North-Eastern Rhodésia to recruit 
natives to work there. And tbis in spite of the fact 
that the able-bodied male population of the Kasempa 
district must number something like 10,000 all told, 
and that, apart. fram.the requirements of the Govern- 
ment station at Kasempa and of the one local store- 
keeper there, there is no other market for labour than 
Kansanshi, in which I include the labour required to- 
bring in grain. This has to be brought in by natives, 
as the country is all tsetse-fly country. 

The chief causes of this difficulty in getting an 
adequate labour supply are, I fancy, that the 
Kasempa district is a very large one; that there are 
only two Government stations, one at Kansanshi and 
one in the centre of the district, at Kasempa; that 
the population is very small-for the size of the 
country, and that it is very hard to get at on account 
of the country being all bush country, and large 
villages being practically. unknown. 

Finally, I do not think that anybody who knows. 
Kansanshi, and the prevalent local conditions would 
ever recommend anybody to go ont there for any 
purpose whatever. There are those, in fact, well 
conversant with the general conditions prevalent in 
this territory who, I fancy, would not recommend 
anybody to come to North-Western Rhodesia at 
all—at present. In which connection I enclose the 
page containing the leading article from the issue 
of the 19th February last of the Zzvingstone 
Mail, the only paper published in this terri- 
tory. The paper is sent to the Royal Colonial 
Institute, and I dare say that anyone who may 
be thinking of coming to North-Western Rho- 
desia to settle or engage in business, at present, 
might: quite well derive some advantage from a 
perusal of what the editor has had to say generally. 
in his leading articles upon local matters. One of 
the most interesting articles recently (it appeared in 
February, I think) was upon the taxation to which 
those already in the country are subjected. 

I must apologise for the length of this letter, but 
it will be a pity if anyone is led, through anything in 
the Note referred to, to come to a country he may 
find it difficult to prosper in—at present—and equally 
difficult to get out of. 


€. W. D. Lyne. 
C/o Chief Post Office, 
Livingstone, 
North-West Rhodesia. 
12th April, 1910.. 
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GENERAL NOTES. 


pO ’ 


AERONAUTICS AT THE NORTHAMPTON POLY- 
‘TECHNIC INSTITUTE, CLERKENWELL.—In continua- 


tion of the evening courses in Aeronautics held at the ~ 


‘Northampton Polytechnic Institute during the session 

1909-10, extended courses of a more complete and 
‚practical nature are being arranged for next session, 
and Mr. F. Handley Page has been appointed to take 
-charge of the work. There is also under consideration 
‘the establishment of full-time day courses in aero- 
nautical engineering extending over four years, and 
‘similar to the well-known day courses in electrical 
and mechanical engineering established some years 
ago. 


SECOND INTERNATIONAL CONGRESS ON INDUS- 
TRIAL DISEASES.—At the close of the First Inter- 
national Congress on Industrial Diseases, which met 
at Milan in 1906, the ‘*‘ Commission’ permanente 


internationale pour l’ étude des maladies profes- 


sionelles’’ resolved to hold a second congress at 
Brussels in 1910. It has now been decided that this 
‘shall take place in the grounds of the Exhibition from 
-September 10-14, and national committees have been 
‘formed in various countries. The present congress 
will have a strictly scientific character. Among the 
questions set down for discussion are the following :— 
(1) Can industrial diseases be distinguished from acci- 
-dents? What should be their distinctive charac- 
teristics? (2) What medical equipment is provided 
‘in mines, factories, workshops, &c.? (3) The present 
‘state of the problem of ankylostomasis. (4) The 
-eye and eye-sight in connection’ with industrial 
diseases. (5) Work in compressed air. 


SHIPBUILDING IN JAPAN.—The rapid growth of 
shipbuilding in Japan in recent years is shown in Mr. 
‘Consul Chalmer’s report on the trade of Nagasaki, 
_just issued (No. 4,451, Annual Series). ‘Nagasaki is 
the chief port and largest town in Kiushiu, and ship- 
building is carried on at the Mitsu Bishi Dockyard. 
This concern has suffered in common with all other 
‘shipbuilding yards from the general depression of 
trade, but employment was found last year for about 
"7,300 workpeople. The shipbuilding yard at Tate- 
„gami has seven building berths, ranging from 185 to 
"700 feet in length, and has an output capacity of 
_ 30,000 tons of shipping per annum. ‘Workshops of 
every description are furnished with plants of the 
- latest and most approved types. At the engine 
works at Akunoura the 100-ton tripod shearlegs 
has been replaced by a 150-ton electrical headed 
-crane. There are three dry-docks and one patent 
slip. A graving-dock, situated in Nagasaki harbour, 
has been open for some years past,.and has met with 
- considerable success. Three war ships are on hand 
at the Mitsu Bishi dockyard, and all will have 
turbine engines of the Parsons’ type, for which the 
- company holds the patent rights. 
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THE WATERWORKS SCHEME AT BAKU.—It is 
proposed to bring the water from the springs at Shollar, 
about 120 miles from Baku, springs said to be capable 
of giving up to 50,000,000 gallons of water per day, 
but the capacity of the conduits is to be only 
15,000,000: gallons. There are three distinct water 
strata, but it is proposed to tap only the lower ones. 
This water, which has undergone natural filtration, will 
be delivered unfiltered. Nothing definite is yet worked 
out by the municipality as regards the placing of this 
work, that is to say whether the whole work will be 
given to the contractor, or the separate works divided 
up amongst specialists. Referring to the matter in 
his report, just issued (4457 Annual Series) Mr. Vice- 
Consul McDonell says that the work will call for 
pumps from abroad, as Russia cannot supply these. 


THE CHRISTOPHER S. LEDENTZOFF SOCIETY 
FOR THE DEVELOPMENT OF EXPERIMENTAL 
SCIENCES AND THEIR PRACTICAL APPLICATIONS. 
—This society has been formed in connection with 
the Imperial Moscow Technical School, the scien- 
tific resources.of which are at the disposal of the 
society. The funds of the society are guaranteed by 
the munificent bequest of the late Christopher S. 
Ledentzoff, who left for that purpose a sum which, 
by the end of 1910, will amount to nearly 2,000,000 
roubles. The objects of the society are :—(1) To assist 
discoveries and experiments in connection with 
Natural Science. (2) To develop technical inventions 
and improvements. (3) To investigate and apply to 
practical use any scientific or technical discovery or 
improvement. The society expresses the hope that 
its aims will attract the notice of all similar 
institutions and persons working in scientific and 
technical spheres, and appeals for assistance to 
all such institutions and persons for any support 
which might be given by :—(a) Interchange of 
correspondence. ; (b) a supply of lists of privileges 
and patents, reports on scientific and technical 
subjects. With the intention of developing its 
activity, in accordance with the results of this trial, 
the society has drawn up the following temporary 
rules :—(1). The help of the society is extended to 
scientific investigations and technical inventions and 
improvements. (2). The society proposes, during 
I910, to assist all discoveries and inventions, which 
have been confirmed by the Committee in the follow- 
ing manner:—(a) By reporting on any discoveries, 
inventions and improvements sent in to the society. 
(5) By advocating the admission of all persons 
wishing to use the laboratories and institutions 
of the Imperial Moscow University and the Imperial 
Technical. School, for any special work. (c) By 
giving monetary assistance for the purpose of carry- 
ing on trials, making of models, apparatus, &c. (d) 
By giving every possible assistance in the way of 
obtaining privileges, &c. (e) By organising experts’ 
investigations, &c. All communications must be 
addressed to the Secretary of the Society, Moscow, 
Russia. l 
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NOTICES. 


PRACTICAL EXAMINATIONS IN MUSIC. 


The Practical Examinations in Music were 
not concluded this year until the 2nd July, 
too late for the results to be included in the 
Report of the Council. They lasted for nine 
days. | 

The examinations were conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham 
Horner. 

The system of examination was the same as 
that forrecent years. For instrumental music 
certain standards are given, and candidates 
are asked to select for themselves which of 
these standards they choose to be examined 
in.. The standards range from easy to very 
difficuit music. For each standard a list of 
music is given for study, and from this list 
candidates select the pieces they will sing or 
play. Candidates are expected to play or sing 
the pieces which they have prepared, to play 
or sing a piece, or portion of a piece, at sight, 
and to play certain scales. 

In all, 351 candidates entered, and of these 
339 were examined, a decrease of 53 as com- 
pared with last year. There were 268 passes 
and 71 failures. 

The following were the subjects taken up :— 
Piano, singing, violin, violoncello, clarinet, 
and viola. 264 entered for the piano, 204 of 
whom passed; 64 entered for the violin, of 
whom 56 passed ; 1 entered and passed for the 
violoncello ; 8 entered for singing, of whom 


5 passed; 1 entered and passed for the 
clarinet, and 1 forthe viola. Two medals were 
awarded. 


The Examiners report that the quality of the 
work was about the. same as in recent years. 
There were not a few candidates who gave 
evidence of talent and good training ; others, 
however, had received only slight preparation. 


Many pianists who played the mere notes 
quite accurately, lost’ ground through de- 
ficiencies of touch and of general technical 
polish, to the cultivation of which teachers 
might with advantage pay special attention. 
Candidates should also be warned against 
attempting music too difficult for their present 
attainments. 


NOTES ON THE ORIGIN OF THE 
HAUSAS. | 


By CAPT. A. J. N. TREMEARNE, 
` F.R.G.S., FLR.ALL, 


Lecturer in Hausa in the University of Cambridge. 


Next to the Filani, the most important race 
in Northern Nigeria is the Hausa, whose 
origin is undetermined. These people occupy 
at present most of the land between the oth 
and 14th parallels North latitude, and the 
14th and 11th meridians East longitude. 
Their number is variously estimated, perhaps 
4,000,000 is fairly accurate. They are the 
traders and soldiers of West Africa, and are 
very good agriculturists, and workers in brass 
and leather, but seem to have been unable to 
conquer under their own leaders. 

The Hausas have not the fine features of 
the Filani, nor yet the very thick lips and flat 
noses of the coast negro; they are rather short 
and stumpy, with woolly hair. Their original 
country in Northern Nigeria consisted of 
seven States, the ‘‘ Hausa Bokkoi,’’ to which 
an equal number, ‘‘ Banza Bokko,” were 
afterwards added. These states were indepen- 
dent of—though dependent on—one another. 
There are two principal theories as to their 
origin, viz. (1), that they were indigenous, and 
(2) that they-came from-Egypt.or-Ethiopia. I 
cannot see why these two apparently opposite 
ideas cannot be modified and reconciled, and 
I have tried to accomplish it. 
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(2)—LANGUAGE. 


1. The language is about one-third Arabic, 
but all countries which have had Moham- 
medanism forced upon them naturally use 
Arabic words. Bolewa and Kerrikerri are 
probably dialects of Hausa. ‘‘Afnu’’ is 
another name for Hausa, and this word in 
Filani means ‘‘ not eastern,’’ z.e., western.* 
The word Hausa signifies ‘“‘ language,” not 
‘‘people,’’ and Captain Orrt believes the 
people to be indigenous, basing his theory on 
the fact that the present tongue is a mixture. 
Against this it should be noted that the 
plural (Hausawa) certainly signifies the people 
speaking the language. Still, the plural has 
possibly been developed from—and is therefore 
later than—the singular. The intermingling 
of races would naturally create a mixed 
language, such as “ pidjin’’ English, whichis 
the only medium of communication between 
many coast tribes. 

Canon Robinson writes in the introduction to 
his excellent dictionary :— 


‘ The fact that two-thirds of the Hausa vocabulary 
present no similarity to any Semitic language forms an 
almost insuperable obstacle to the acceptance” . . . 
of the theory that the Hausa language was itself 
Semitic . . . “ until such time as a careful study of 
the surrounding languages, and more particularly of 
the languages which are spoken in and on the borders 
of the Sahara Desert, ¢.g., Berber, Tuareg, Songai, 
&c., may prove either the existence or non-existence 
of connecting links between Hausa and Arabic, or 
any other Semitic languages . . . . The majority of 
the Hausa pronouns, and many other words of every- 
day use, though obviously derived from Arabic, are 
extremely unlikely to have been introduced by 
traders. . . . Moreover the Arabic words, borrowed 
or incorporated by the Hausas, are not, in most 
cases, taken from the colloquial, but from the classical 
Arabic . . . . not only from the Koran, but from 
other literary works. Muhammadanism had very little 
hold in Hausaland until the beginning of the present 
century, whereas, long before this, it is certain that 
the Hausa language contained many of the words 
connected with Arabic roots which are now found 
in it.” 

It is just conceivable that the introduction of 
many Semitic words into Hausa and some 
other West African languages may be traced 
back as far as the Carthaginian expedition 
described in the ‘‘ Periplus of Hanno.” Lady 
Lugard{ says that the political organisation 
of the Phoenician and Hausa States was 
similar. 


* “ Hausa Proverbs,” 93. 
© + Journal” of the African Society. 


+ 


+ “A Tropical Dependency,” 241. 
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It may be that the common origin of the 
Hamitic and Semitic families would account 
for similarities not explicable by the theory 
that they were borrowed. Against this should 
be quoted Keane who says (‘‘ Man Past and 
Present,” p. 65) :— 

‘‘T think further research will show that its affini- 
ties are neither with the Semitic nor with the 
Hamitic, at least directly, but that Hausa is funda- 
mentally a Sudanese negro language greatly modified 
by Tibu influences; that, in fact, it is an outlying 
member of Nachtigal’s Teda-Daza linguistic group. 
Some light may be thrown on this subject by the 
studies of Dr. C. A. Krause, who, however, starts 
with the curious and embarrassing theory that Hausa 
is a combination of two Bantu dialects welded to- 
gether by people speaking a Hamitic language.”’ 

' 2. The language is one-third Arabic, the 
noun-agent and the pronouns are practically 
the same in both languages, nouns are 
inflected internally for the plural, and there 
are formations which may possibly be the 
remnants of a dual number. There are also a 
large number of idioms and of methods of 
word building and construction which must 
have had a Semitic source.* There is no 
elaborate alteration of the meaning of the 
verb by modification of the stem as in Arabic, 
but there is a slight resemblance in the con- 
struction of different forms. The numerals 
seem to have Io as a base, though this is not 
certain, as 5-10 may possibly be combinations 
with Songai words}, those of the surrounding 
tribes 5. The present Hausa numerals above 
17 are taken from Arabic. 

Canon Robinson (‘‘ Hausa Grammar ”’’) 
writes :— 

‘« The genitive in Hausa is usually denoted by -n or 
This method . . . . is common to both 
Berber and Coptic. .... The formation of the passive 
voice in Hausa bears a striking resemblance to the 
VIIth form of the Arabic or the Nipkal of the 
Hebrew, both of which are used in a middle or 
reflexive sense. . . . The only coincidences between 
the Hausa and Coptic vocabulary which I have been 
able to find are the Hausa so... . and the Coptic 
sop. The Hausa fndu ‘four’ seems to be the Coptic 
Jt, and the Hausa dubu ‘thousand’ may perhaps 
be the Coptic #kda, meaning ‘ten thousand’ .’’ 

Dr. Heinrick Zimmern (‘‘ Verg. Grammatik 
der Semitischen Sprachen’’) seems to seea 
connection between Hausa and some languages 
of Ethiopia. 

‘‘ The Bantu languages all have an aggluti- 
native structure, and are especially cha- 
racterised by the exclusive use of prefixes such 


* Robinson, xxviii. 
T ‘‘ Hausa Proverbs,” x102. 
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as M’, Um, or Umu denoting the singular, 
Ba, Wa, or Va, denoting the plural.’’* Thus 
“«« Ba-Ntu” means “men.” In Hausa the 
prefix ‘‘ba’’ denotes the singular, and ‘‘wa’’ the 
plural, but they are used solely as patronymics, 
the only other prefixes being those used to 
express the noun-agent. 
From the fact that the giraffe is called the 
.“ camel of the bush,” Captain Merrickt thinks 
that the people must have known the camel 
first, and so have come from the north or east. 
‘In opposition to this, however, it must be 
remembered that the Arabic common name for 
“the ship of the desert” is “jemal,” and 
not ‘rakubun.’’ Captain Merrick also points 
out that there is another explanation, viz., the 
Hausa coming into daily contact with the 
camel, and rarely seeing his spotted brother, 
might naturally ‘‘ discard the old barbarous 
name for giraffe and substitute for it the name 
rakumin dajz, which, owing to his familiarity 
with the camel, would better represent that 
animal to his imagination than the old one. 
He has discarded his old system of numeration 
in a similar way.’ Barth thinks that ‘‘ there 
is evidently some relation between the Hausa, 
the Berber, and the Coptic languages, not in 
the general vocabularies, but chiefly in the de- 
monstratives and the prepositions.’’ He thinks 
therefore that they came from further north in 
recent times. Schurtz{ agrees with this and 
says they were driven out by the Berbers. 


(6)—LEGENDS. 


1. There are no legends pointing to a 
purely local origin, though their absence—and 
even the presence of others to the contrary— 
does not prove that the people are not indi- 
genous because, having become Mohamme- 
dans, they naturally wish to claim a descent 
from the East, in much the same way that rank 
in William of Normandy’s army is kindly 
bestowed by English families upon their 
ancestors. 
= 2. Mr. H. R. Palmer in his notes on “The 
Kano Chronicle ’’§, says :— 

‘‘ The first historical kingdom of the West Sudan is 
that of Ghana, a Libyo-Berber civilisation which 
apparently flourished early in our era., ..from some 
date between 500 B.c. and 100 A.D., if not before, 
the inhabitants of Hausaland were subject to Libyo- 
Berber influences. The next Kingdom....is Bornu 
about the ninth century.A.D..... Tribes coming from 
the east conquered the indigenous negroes. They 


* Deniker, 437. 

+ “ Hausa Proverbs,” 99. 

+ “©The World’s History,” iii., p. 523. 

} “ Journal” of the Royal Anthropological Institute. 
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were probably Arabs. But between A.D. g00 and 
A.D. 1513, the date of Leo’s first visit to the 
Sudan, certain peoples represented in the text 
by Bayajidda arrived at Daura, and conquered the 
indigenous inhabitants of the Hausa States.. .. The 
well-known Daura legend...... says they came 
from Bagdad, and introduced the horse into Hausa- 
land. Bayajidda, the ancestor of the Kings of 
Hausaland....is represented as having slain a snake 
which inhabited a well and married the Queen of 
Daura. This story would make Bagoda and his men 
Hamites. Other Mallams maintain that the invading 
people were Tetere (Tatars), M. Desplagnes has a 
theory that Mongols formed an element in the tribes 
which overthrew Ghana about A.D. 1230. Itis possi- 
ble that a western migration of peoples of mixed 
origin * accounts for the two stories. Vast ethno- 
graphical changes must have resulted from the rise of 
the Fatimids in North Africa about A.D. 900, 
and the disorders of A.D. 968 in Egypt drove 
thousands of the mixed populations into flight. 
Again, the pressure of the Seljuks and other Turko- 
mans about this time may well have given rise to dis- 
placements of which we have here a far-off echo. 
The only certain fact, however, is that about A.D. 1000 
the Hausa States were occupied by an alien race 
coming from the East. This race of people ruled, 
though at different periods tributary to Songhay and 
Bornu, until displaced by the Filani in 1807.” 

« Now the clans from the East which laid waste the 
kingdoms west of the Niger during the twelfth 
century were of the eponym ‘Serpent’ (’S4). 
They became in various places Susu, Sarrakole, 
Sauke, Sissoko, &c. We find that in 1346-49 an 
early sultan of Bornu fights the Sau or So, ‘ the 
original inhabitants of the greater part of the country 
between the Wau and Shari.’ After the Sultans of 
Bornu became paramount over Hausa, about A.D. 
1438, there is no more mention of Soor Sau. The 
plural of Kado is Habe ;t possibly the plural of Sâ or 
Sau is Hausa or Sausau ? It is also curious that west 
of the Niger these Sousou or Serpent clans are repre- 
sented as bringing the ‘horse’ with them (Des- 
plagnes) as in the Daura legend. It may also be 
added that some form of serpent is the ‘totem’. of 
nearly every non-Moslem Hausa community at the 
present day.” 

The following are the principal events re- 
corded in the ‘‘ Kano Chronicle.’”’ Dalla was 
a man of unknown race, and a hunter of great 
stature; from him descended Barbushe, who 
was skilled in pagan rites, became lord over 
his brethren, and established Kogua as the 
place sacred to their God. From him de- 
cended Bagoda who came with a host to Kano, 
and was the first Sa(r)riki (999-1063). Naguiji 
(1194-1247) was the first to collect a tithe of 


* The italics are mine. 
+ The original inhabitants, later on applied by the Filani to 
any pagan tribes in the Hausa States. 
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one-eighth of the crops. In Yaji’s time (1349- 
1385) the Wangarawa came from Melle with 
the Mohammedan religion, and a mosque was 
built. Kanajiji (1390-1410) introduced lifidi* 
and coats of mail. The Filani came from 
Melle with books on divinity and ethnology in 
the time of Yakubu (1452-1463), but most 
passed through to Bornu. The Asbinawa 
settled at Gober, also Arabs and Beriberi. 
Salt became common. Sherifs came in the 
time of Mahamma Rimfa (1463-1499) and 
Abdu Rahman with soil from Medina. 
Islamism was established in Kano, Kutumbi 
(1623-1648) collected Jangali (cattle tax) from 
the Filani. Zaki (1768-1776) had a guard of 
musketeers. The Filani conquered the Hausa 
States on the plea of reviving the Mohamme- 
dan religion between 1781 and 1807. 

Another supporter of the Eastern origin is 
Lady Lugard,t who thinks that the name came 
from Housal, one of the earliest kings of Egypt. 
Lady Lugard says Nimrod, son of Hous4l 
(servant of Venus), was a worshipper of Venus, 
Erycina, or Astarte. There is a striking coin- 
cidence of Nimrod the Powerful of ancient 
Egyptian history who was famous for his 
justice. His dead brother’s widow was a 
magician of the south, and on the accession 
of Nimrod she fled to the south, there by 
charms to raise power for her son to seize the 
throne. Nimrod marched against her and 
was overthrown and her son reigned in his 
stead. Soldiers were left behind in all the 
villages, and from them the pagan tribes in 
Hausaland are descended. Perhaps Dalla 
was another name for Nimrod, both were 
mighty hunters. She also thinks that since 
El Bekri (‘‘ Roads and Realms’’) does not 
mention Hausaland, ‘‘the countries eastward 
. of the bend of the Niger derived their civilisa- 
tion largely from Egypt vzá the Tripoli-Fezzan 
route, scarcely used at this time (1067) by the 
Western Arabs, though there had been from 
very early times a well-established connection 
between Ethiopia and Egypt by the valley of 
the Nile, between Egypt and Carthage, by a 
road crossing the desert through Siwah and 
Augela, and between Carthage and the Niger 
` by the present Tripoli-Fezzan route.’’ § 

In B.C. 1700, Pharaoh Barkhou|| (time of 
Joseph) marched south and west with 700,000 
men, crossed into Spain and back, left traces 


* Quilted protection against arrows. 
+ “ A Tropical Dependency,” p. 227. 
+ lbtd, p. 106. 
3 lbid, p. 224. 
|| 747d, p. 230. 
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in Tripoli and Fezzan, and following the desert 
route by way of Gao on the Niger through the 
Niam-Niam country, came to Bowshy (now 


-Bauchi) and Borgu or Barkhou. The Pharaoh 


of Moses*, Rameses the Great, B.C. 1400, whose 
conquest of Ethiopia and tributary nations to 
the west is shown on monuments, must evidently 
have been in communication with the Niger 
country if he could bring magicians from there. 


(c)—FEATURES. 


The features do not seem to bear any resem- 
blance to those of Semitic peoples or of the 
coast negroes, but are somewhat similar to 
those of the Jukuns, Nupes, and others. Their 
love of driving hard bargains reminds one of 
the Jews. Dr. Deniker gives the cephalic 
index of 13 Hausa skulls as 77°3, which would 
make that of the head of the living subject 
79°3. For a series of 108 Hausas from various 
provinces I gota mean of 74°2, and Mr. Palmer 
tells me that his result was only a little more for 
350 subjects, so it would seem as if Deniker’s 
skulls were not those of pure Hausas, but of 
some coast mixtures (Lagos Hausas, Gold Coast 
Hausas), who are much more like the usual 
negro type. Now Dr. Myerst gives the index 


of 43 Coptic skulls as 74°00, that of 59 mixed 


races as 74°10, and that of prehistoric Nakoda 
Other authorities give prehistoric 
Egyptian skulls, 73°75; New Empire, 73°62; 
and Egyptians, in Nubia, in early dynasties, 
and mixed with Negroes, 73°74. 

Dr. Haddon§ gives the cephalic index of 
the Western Sudanese or Nigritians as 74 
to 75, and says that they are ‘‘ frequently 
prognathous; forehead often bulging; thick 
Guinea 
Coast, and, originally, tropical Africa,’’ while 
he describes the Ethiopians or Hamites of 
North-East Africa (Abyssinians—with Arab 
mixture, Beja, &c.), as ‘‘ perhaps a very 
ancient admixture of Semite with Negro... . 
index 75 to 78 . . . not prognathous . . . lips 
thin or slightly turned; nose usually promi- 
nent ; leptorrhine to mesorrhine.”’ 

So far therefore as the cephalic index is con- 
cerned, the Hausas (supposing my measure- 
ments to be correct) would be more like true 
negroes than Eastern Hamites. They are 
frequently prognathous, but the lips are not 
always thick or everted. The nose was cer- 
tainly platyrrhine (a mean of 91°66 in 100 sub- 
jects taken by me). 

* Ibid, P. 233. 

+ “ Contributions to Egyptian Anthropology ” (R.A.I.). 


+ “ Bulletin ” 2 of the Archzological Survey of Nubia. 
¢ “The Races of Man,” p. 11. 
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(2) —GENERAL LIFE. 


_ The Hausas are good agriculturists, and are 
more inclined, as a people, for peace than war, 

though individually they are good fighters 
when properly led. They are also the traders 
of West Africa, always extending their sphere 
of operations, and the instinct seems to be so 
strong as to point to a hereditary sense of 
‘wandering in the blood. 


(e)—RELIGION. 


The early religion has been departed from. 
There were triads of. deities. It was, accord- 
ing to Lady Lugard*, ‘‘a sort of paganism in 
which a goddess was supreme, and in which 
‘the form of worship would seem to have had 
something in common with the worship of 
Venus or Astarte.” There are, no doubt, 
striking resemblances between the pre-dynastic 
customs of the inhabitants of Egypt and some 
. modern Hausa customs; the shape of various 
agricultural implements is identical, ‘‘ triads ’”’ 
of deities.are common to both.t Father— 
mother—son triads exist, however, among 
many Lower Niger tribes also.f It seems 
-to me, from stories I have collected, that there 
was a water-god, and that sacrifices were made 
to him. In fact the practice is admitted. The 
Hausas are now mostly Mohammedans of 
course. The ancient Egyptians sacrificed 
virgins in the Nile to obtain a plentiful inun- 
dation.§ 


SUMMARY. 


Froni the foregoing it would seem that 
though the language is one-third Arabic, 
„and that numbers of idioms and methods 
‘of word-building are taker from that lan- 
“guage, the patronymic is the same as 
‘the Bantu:and. Semitic, and two-thirds of 
the vocabulary present no similarity to 
any Semitic language. There is, therefore, 
most certainly a mixture of Semitic and other 
„African elements. The language is classed 
-with Coptic amongst the Hamitic languages, || 
-so there must be a connection between Hausas 
and the people of the Eastern Sudan. Mr. 
Palmer says that the migration may have been 
‘one of peoples of mixed origin. 

Dr. Deniker§ says ‘‘the term ‘Abyssinian’ 
has only a political signification like that of 


> e A Tropical Dependency,” 
+ “ Kano Chronicle.” 

+ “ The Lower Niger and its Tribes,” xi 
3“ Prim. Culture,” ii., p. 406. 

|| ‘€ A Tropical Dependency,” p. 238. 

“| “ The Races of Man,” p. 437. 
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‘Austrian’ for example; it is a corruption of 
the word ‘ Habeshi’ (mixed), which the Arabs 
formerly gave in derision to the inhabitants of 


‘the Abyssinian plateau united together into a 


Christian state. ... The substratum of the popu- 
lation. ...is Ethiopian in type, Hamitic in 


language, but the Abyssinians of the higher 


classes are highly Semitised.’’ Now “ Ba”’ 
is the patronymic in Hausa, e.g., Bakano, 
and, therefore, a Habeshi might well become 
Ba-habeshi, and later Bahaushe, for å is often 
in fact, we get the exact 


If one were to pronounce Bahabeshi in a quick 


‘and slovenly manner, as the Hausas do, the 


word would become Ba’beshi, and it is not 
beyond all probability that this word became 
Barbushe (or Babushe), and that it was thus 
that the’ mythical ancestor in the Kano 
Chronicle was created. That individuals do 


take the names of their tribes is shown by the 


fact that Hausatu is a very common name for 
women. 

I do not mean to say that the Hausas came 
from the country now called Ethiopia, but 
from the west of it. The term Habeshi was, 
no doubt, applied to many mixtures, and was 


‘not confined to one district any more than is 


the word Kafir, which (in a similar sense) is 
used in Africa, and also in India.* General 
disturbances in countries are usually followed 
by migrations of a part of the people, 
and it is not too much to say that 
there was a mixture of Abyssinians, Egyptian 
Copts, and Arabs in Ethiopiat somewhere near 
Meroé,t before the Christian religion had 
obtained a hold. Since the descendants of 
Arabs and aliens would be looked down upon 
by the Arabs themselves, they would—as in 
the case of the Berber and Filani—gradually 
become separate and distinct, and the 


language, though retaining Arabic construc- 


tions, would have many Coptic and perhaps 
Bantu elements introduced, and the speech 
would become almost unintelligible to those 
speaking the parent tongues. The Arabs 
themselves, speaking the pure language, 
would naturally despise a people who used 
a mixed tongue, and’ any changes in pronun- 
ciation, &c., would be ridiculed. That the 
same thing is taking place to-day with 


+ That the name of Ethiopia was extended (in Egyptian 
records) in some instances to cover the country as far west 


-as the Atlantic, is made quite clear by ancient writers. Strabo 


expressly says so.” “A Tropical Dependency,” p. 229. 
ł Sayce says that the old Meroitic inscriptions were 
written in a Hamitic tongue akin to Berber.. 
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English is shown by our ‘‘ Americanisms,’’ 
‘*Colonialisms,’’ &c. On the coast much of 
the ‘‘pidjin’’ English is not understood by new- 
comers at first. Many of the words have 

local meaning (e.g. ‘‘chop’’), and yet 
they have come from English. Never- 
theless, the people now _ speaking this 
language (?) are not English. Could not 
this be the same with the Hausas? The 
written language has remained (possiblyreintro- 
duced in part) because it was being continually 
used by the Mallams, but many of the collo- 
quial words (supposing they were ever used 
by these people) have been forgotten and re- 
placed by others introduced from neighbouring 
languages. Hausa is, in many respects, a 
simplified Arabic, the harsh sounds, for in- 
stance, are softened. It is unlikely that a 
people who will not try to pronounce difficult 
Arabic words properly would keep up the con- 
jugations of the verbs. But even so there is a 
slight resemblance in them. 

Now the general trend of migration in North 
Africa has been from east to west, and we can, 
therefore, imagine this mixture of peoplestravel- 
ling in that direction, because they became 
tired of the Arab contempt and because the 
wandering instinct in their blood influenced 
them. They must have heard of what is 
now Hausaland if the countries eastward 
of the ‘‘Bend of the Niger’’ derived their 
civilisation largely from Egypt. To the 
north were more Arabs and Berbers— whom 
they wished to avoid, to the south were 
forests and forest-dwellers difficult of con- 
quest, so they skirted the edge of the 
good land and went westwards, the line of the 
least resistance. As they progressed they in- 
termarried with more native tribes, and, of 
course, added more local words to the voca- 
bulary, and the children born learned their 
mothers’ tongue.* One can see it now in 
Northern Nigeria, the dialects of Katsina and 
Lokoja (a mixture of mixtures) being very 
different, and yet one must call both Hausa. 

The Americans and all Colonials are even 
now altering the pronunciation and spelling of 
English words, notwithstanding their education 
and frequent intercourse and constant inter- 
change of literature with Englishmen. Is it 
not, therefore, very much more likely that an 
uneducated, despised colony, moving away from 
the parent stock, and constantly learning new 
names, would after a time so greatly modify 
its spoken tongue as to make it almost unre- 
cognisable ? The written language would re- 


* As did the Filani, I think. 
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main. Surely there is something approaching 
this state of affairs in Egypt now, and even in 
England. l 

Many causes lead to the changeof languages. 
The Americans probably wish to have a nationab 
tongue, and to forget that they-were once an 
English colony. Australians and others have 
very many local words introduced from native 
dialects. Canada borrows in addition from 
the French, South Africa from the Dutch. The 
influence of climate on the organs of speech 
must also be considered. One can hardly say 
that the voices of a German, a Frenchman, 
and an Englishman are exactly alike, and 
since that is the case, each will pronounce 
certain words in different ways, and later on 
write them so; e.g., the French rendering of 
“what” is “ ouatt,’’ while a German would 
say ‘‘vot.’’ The difference between. the pro- 
nunciation of Arabic and Hausa is about 
equivalent to that between German and 
English. Hausa is spoken by the Mossis, 
the Dagombas, the Gonjas, and others to 
the west of Nigeria. It will probably be found 
when these people are scientifically examined 
that they are more negro-like than the people 
of the Hausa States. 

Wecome now to examine the legends. Lady 
Lugard* mentions that the Songais say their 
first chief—who came from Yemen and killed 
the local fetish—was given the title of Za or 
chief, and it is possible that the Melle title 
‘‘ Mansa ” had a similar signification. Again, 
there is a ‘‘ tradition preserved in the history 
of Egypt that when the descendants of Misraim 


.divided the land of Egypt between them, a 


territory’’.... which covered the Tripoli- 
Fezzan route into the desert... . fell to the 
portion of a younger son, Saf.... “The 
original inhabitants of the greater part of the 
country which we now call Bornu were a 


powerful native tribe of the name of Soy or So.’’{ 


We also know that the magicians summoned 
by Pharaoh (from Gao ?) to contend with Moses. 
were snake-charmers. A branch of the 
Yerghum tribe (Muri) is called Sa, and one 
of the Filani So. Mr. Palmer says that all 
such names indicate that the people calling 
themselves thus worshipped serpents. While 
admitting that a word ‘‘Sa’’ probably meant 
a snake—in fact another version of the Daura 
legend§ gives the name of the snake killed as 
Sa(r)riki (chief)—I cannot think that the name 


*« A Tropical Dependency,” p. 159. 

+ brid, p. 169. 

+ Zord, p. 271. 

¢ African Society’s ‘* Journal,” Jan., 1910. 
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‘“ Hausa” denoted a snake-worshipper, for 
(i.) the word means language and not people, 
(ii.) Sa had the meaning (probably the original 
one) of chief or king also, and if the Sa has 
been adopted by tribes having a common origin, 
practices, or customs, it is; more probable, 
judging by what has taken place with us, that 
this signification was the common one. Cf., 
our names of King, Prince, MacQueen, Duke, 
Marquis, Earl, Lord, Knight, &c., (iii.) the 
derivation of Hausa from Habeshi seems more 
natural. If, however, Hausa is the plural 
form of Sa, then it might as well mean 
children of Sa the younger son of Misraim, 
since his land covered the route to the 
desert, and in that case, too, the Hausas 
would still be connected with Egypt. It 
has been said that tribes coming from the 
east—probably Arabs—conquered the indi- 
genous natives of Bornu. It does not follow 
that these “ probable Arabs” were a pure 
race, it is much more likely that they were 
thought to be such through speaking a tongue 
in which were Arabic words. Later on— 
between goo and 1513 A.D.—people (Hamites 
or Tatars) came and brought the horse. Now 
in 832*.the Copts were despoiled and their 
co-religionists slaughtered, and we can 
imagine that a sort of oppression had been 
practised for many years previously, not only 
on the Christian Copts, but on all who had 
any connection with them, so it is not too 
much to think that many of these who left 
their country possibly crowded the mixture of 
peoples in Meroé so much that they had an 
additional reason to migrate, especially as 
‘‘the rise of the Fatimids in North Africa, 
about A.D. goo, and the disorders of A.D. 968 
in Egypt, drove thousands of the mixed popu- 
lations into flight.’’ 

These people are said to have brought the 
horse; it is just as likely that they obtained 
him from the Arabs as from the Berbers, and 
‘at any rate the people were not Tatars, for 
Professor Ridgewayt has shown that the 
Mongol horse is not the same as the 
African. Mr. Palmer puts the date of arrival 
of this mixed alien race‘ at 1000 A.D., and this 
agrees with what I have said, the people being 
partly Semitic, partly Hamitic, and partly 
negro. | 

In opposition to the account that the Hausas 
came to Kano in 1000 A.D., it should be 
noticed that Leo Africanus who travelled in 
the sixteenth century does not mention them, 

.* “ The World’s History,” iii., p. 568. 
tł“ Origin and Influence of the Thoroughbred Horse.” 
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though he writes of the people of Katsina., 


‘&c., speaking the language of Gober, while in 


the ‘‘ Tarikh es Sudan’’ (1600 A.D.) the word! 
This. 
would seem to indicate that the Hausas did 
not come until the latter half of the sixteenth 
century. But it would be safer to trust to the 
positive evidence of a tradition, than to the: 
negative one of an omission. Barth says the 
Western Tuaregs call part of the country near 


. Timbuktu, ‘‘ A’usa.’’ 


It is supposed by some that the Hausas are 
—like the Filani—an offspring of the Berbers, 
and it may be mentioned here that the legend’ 
of the origin of the fourteen Hausa States. 
supports the Berber theory. It is to the effect 
that one, Biram, had a grandson who married 
a woman Diggera who bore six sons, viz., 
Daura, Gober, Kano, Rano, Katsina, and 
Zaria. These, with Biram, were the ‘‘ Hausa. 
Bokkoi.’’ Afterwards were added seven ille- 
gitimate sons, or ‘‘ Banza Bokkoi’’—Zanfara,. 
Kebbi, Nupe, Gwari, Yelwa, Ilorin (Yoruba)T, 
and Kororofa. It is probable that Biram was 
one of the first Habe towns, and that it allied 
itself with the Berber tribe of Diggera, and so- 
the legend arose. This does not seem to ine 
to be in opposition to the theory that the alien 
race, who arrived about 1000 A.D., were a 
mixture of Hamites and Semites, for if the 
country was subject to Libyo-Berber influence: 
before their arrival it is quite possible that 
there were still some traces of Berbers- 
there, and the new conquerors would not object 
to connect themselves with an old conquering” 
race—though not with one which they them- 
selves had conquered. ‘‘ Sultan Bello, not 
anxious to glorify the race whom he desired 
his own people to supplant, ascribes their. 
origin to a slave (of Bornu), excepting how-- 
ever the people of Gober, whom he admits to- 
have been free-born, and to have descended: 
from the Copts of Egypt.’’{ Since Leo- 
Africanus considered the ‘‘language of Gober ’”” 
that of the whole people, we may say that the 
purest dialect of the mixed tongue was spoken: 
there—and the people were from Egypt. In 
other places they may have been more ‘inter-- 
mixed with the local tribes and so have been. 
credited with a more humble origin. In any 
case we see the.contempt of the Arabs for the- 
Habeshi reflected in the feelings of the Filani: 


* ‘¢ Hausa Proverbs,” p. gt. 

+ It should be noted that although the Hausas claim 
Yoruba, the Yorubas themselves give a very different account. 
of their origin. 

+ “A Tropical Dependency,” p. 242. 
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for the Hausas. The present Hausa people 
are a mixture from the original Ethiopia inter- 
mingled with various other tribes encountered 
en route and in the present’ Hausa States. 
We may suppose the people who arrived about 
1000 A.D. and conquered the aborigines— 
possibly there was at first a gradual infil- 
tration, as in the case of the Filani later— 
to have become anxious to hide their humble 
origin, as with the Filani, and in the same 
way that every tribe which embraces Moham- 


medanism tries to trace a descent from the 


East. They therefore invented a mythical 
hero, and they also stole the legend of the 
Songais and applied it to their own ancestors. 


(c)—FEATURES, &C. 


We may take it that the Hausas are not 
descended directly from the prehistoric peoples 
‘of Egypt, so although the indices would come 
to'74'99 and 75°75 on the living bodies they 
must not be brought forward as an argument 
in support of the origin from Egypt. At first 
the cephalic indices of the living Copt, 76 (74 
on skull) and the living mixed races, 76°10 
(74°10 on skull) would seem to be too much ; 
but if we look further we find that it is quite in 
accordance with the Habeshi theory. The 
index of Egyptians in Nubia mixed with 
Negroes comes to 75°74 (73°74 on skull). The 
typical cephalic index of the Arab is 70, 
according to Dr. Haddon, and a mixture of 
peoples with this index and of those with a 
higher one would naturally produce something 
between the two. The Hausas, as they ad- 
vanced westwards, became more and more 
“t negroised,’’ and so we should expect the 
cephalic index to become higher and higher, it 
therefore is no surprise to.find it 74°2, as that 
is nearer 76 than 70. At the same time that 
of the mixture of Copts and Egyptians (75°74) 
is higher because there is not so much Semitic 
element in the population. As’ they went 
further and further to the west they became 
still more like the aboriginal inhabitants of 
the countries they lived in, as is shown by 
Deniker’s index of 79°3. This would tend to 
show that environment has a great effect in 
shaping the features of the inhabitants, ‘‘ and 
that, too,in no long time. The change in the 
type of the American of New England from 
that of his English ancestor, and his approxi- 
mation to the hatchet face and thin scraggy 
‘beard of the Red Indian have long been re- 
marked. ... The effects of climatic conditions 
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are very patent amongst the native peoples of 


the New World.’’* 

' The Hausas would seem to come under 
the description of true negroes in Dr. 
Haddon’s classification, but so would the 
Filani, as far as the cephalic index is con- 
cerned, and no one has ever supposed them to 
be indigenous. The woolly hair shows the 
Hausa to be partly negro. 


(2)—GENERAL LIFE. 


The Hausas are great traders, they are ever 
on the move in search of fresh markets. This 
alone would seem to differentiate them from 
the surrounding tribes, and (as has been said 
before) their love of driving hard bargains 
reminds one of Jews or Arabs. They travel 
voluntarily and one may see large quantities 
of Kolas brought even from Ashanti to North- 
ern Nigeria simply for the sake of trade. 
There are Hausa colonies in many parts of 
West Africa outside the true Hausa States ; 
the colonists went there willingly, no pressure 
was exerted. According to Dr. Haddon, 
‘the negroes have always been great traders 


_and markets are held in all towns.” t I have 
noticed several tribes who have no markets,{ 


and in any case the Hausas far surpass even 


-their trading neighbours and have a reputation 


all over West Africa. They can be found as 
far apart as Tripoli and Lagos, and there is 


said to be a colony.even in Bombay. 


(e) RELIGION. 


It has been said that there was a Hausa 
water-god. It is interesting to note that 
“the Egyptian god Sebek was believed 
to take crocodile shape . offerings -of 
cake, meat and honey-wine were made to 
the sacred animals who were tame with 
the priests, and that virgins were sacri- 
the Nile.” § With the early 
Hausas. human beings seem to have 
been sacrificed, but considering they were 


„always learning new local customs, together 


with the-local -words,-this-is: what one would 
expect, knowing the cruel reputation of the 
West African . races. The Hausas have, 
however, never descended- to the level of the 


‘races to the south who once occupied the 


country, part of which is now Hausaland, The 


* Professor Ridgeway, Presidential Address to the Anthro- 
pological Section of the British Association for the Advance- 
ment of Science, p. 21. 

+ “ Races of Man.” 

+ Tremearne, ‘‘ Notes on some Nigerian Head hunters? 

‘ “« Encyclopædia of Religion and Ethics, Vol. i., p. 509- 
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figure of a magical bird with outstretched 
wings had its prototype in Benin and pro- 
bably in Melle also*, and it is worthy of note 
that its name in Egypt was Bennut; also 
that here were found ‘‘ stones carved to repre- 
sent half a human figure, a reminiscence of 
‘the Teraphim of ancient Egypt.’’{ It would, 
therefore, seem as if Egyptian influence was 
felt right down to the coast, and since it 
existed in Melle also, we may suppose that it 
came overland and not in Necho’s ships. 

It would seem that the following statements 
.are permissible :— 

1. The religion is in too many points similar 
-to that of the ancient Egyptians to imagine 
that it was formed quite independently. 

2. The Hausas have the trading and 
wandering instincts of the Semites, and have 
travelled voluntarily and without external 
pressure, whereas the people of most West 
‘African negro tribes have kept together, 
unless conquered and driven out of their 
country. 

3. The cephalic index is one which we would 
naturally expect in the descendants of a mix- 
ture of races, some having a greater, some 
a less index. Because the Arabic element 
. was in the minority, and because of the influ- 
ence of environment, the Hausa cephalic index 
is nearer to that of the Egyptian Copts and 
mixed races than to that of the Arabs. The 
. present Hausa race is a further mixture of the 
people who came, in A.D. 1000, with the 
aborigines. 

4. Arabic has had some influence in the 
formation of the Hausa grammar as well 
as supplying about one-third of the words, 
‘and so some of the people who formed the 
Hausa vocabulary must have known Arabic. 
Again, since two-thirds of the words present no 
similarity to any Semitic language it is evident 
that other elements are present, and some of 
these are related to Coptic. The word Habeshi 
was a term of contempt applied by Arabs to 
mixed races, and Hausa (ba-haushe) is a 
modification. 

5. The people came from the East (ancient 
Ethiopia) and brought the horse. Arabs had 
horses at this time (1000 A.D.), and the mixture 
which arrived no doubt spoke a certain amount 
of Arabic. They may have been Hamites, 
but it is much’ more likely that they were 

a mixture of Hamites and Semites, to- 
gether with elements of local populations en- 


** A Tropical Dependency,” p. 228. 
+ De la Saussaye, *‘ Science of Religion,” p. 406. 
4“ A Tropical Dependency,” p. 334» 
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countered ez route, and the original inhabi- 
tants of the country now forming the Hausa 
States. There is probably a little Berber blood 


also, and even a further addition of Arabic. 


Being ashamed of their humble origin, they 


‘Invented one for themselves, and called their 


mythical ancestor, Babushe, which is really 
Ba-(ha)beshi and Ba-hab(e)shi or Ba-haushe. 


HOME INDUSTRIES. 
Sailing Ship Insurance.—The sailing ship has 


many difficulties to reckon with now-a-days, but, 


perhaps, none is more serious than the high premiums 
charged by underwriters, not only on the hulls but 


‘also on the cargoes which they carry. The sailing- 


ship owner contends that while the risks are no 
doubt greater than in asteam ship, the premium is 
quite out of proportion to the difference in the risk. 
However that may be, the owners of sailing ships 
have decided that some form of mutual insurance 
amongst themselves should be arrived at, so as to 
ensure that the premiums they have to pay in the 
ordinary course of their business shall not be subject 
to the prejudice which disinclines underwriters to 
insure except at rates which are often prohibitive. It 
may, however, be doubted whether any mutual insur- 
ance system can enable sailing ships, as a class, to be 
run profitably. Many experts contend that at present 
rates it is only the luckiest of the sailing vessels which 
can make ends meet. Steamers of 8,000 to 10,000 
tons, with an increase of 3s. over present figures in 


almost any outward freight, and with a like increase 


on the homeward voyage, would make all the differ- 
ence between a mere existence and a reasonably good 
return, but a similar increase on the outward and 
homeward voyages of a sailing ship would amount to 
comparatively little, and would be nothing like ade- 
quate to show reasonable depreciation, and a small 
return on the capital involved. Nor is there any 
likelihood that conditions will improve for the sailing 
ship later on. On the contrary, the large steamers 
are likely to reduce still further their working costs, 
but for the sailing ship there is little or nothing to be 


hoped for in this direction.. 


The Assurance Companies Act, 1909.— Although 
the provisions relating to collecting societies and 
industrial insurance companies have had effect since 
the passing of the Act, it was not until July t last 
that its main provisions came into force. There is 
reason to nope that the effect of the Act upon the 
insurance business of the country will be beneficial. 
It covers all the important classes of insurance with 
the exception of marine insurance, which was pro- 


vided for in the codifying measure of 1906, and the 


Gambling Policies Act of last year. The Act will 
ensure increased publicity, and it will make it much 
more difficult to form undesirable companies. Its 
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first important clause extends the provision of an 
earlier Act—which requires life assurance com- 
panies to deposit £20,000 with’ the’ Goverfimtntsto 
foreign offices which hitherto have been exempt. 
The clause dealing with this matter is held by many 
insurance experts to be the least satisfactory in the 
Act. The deposit of £20,000 does not: represent 
adequate security on the part of foreign offices trans- 
acting business in this country. The Life Offices 
Association recommended that foreign offices should 
be compelled to disclose their position, but this has 
not been done. The Select Committee of 1906 did 
not recommend compulsory deposits by foreign 
companies of funds proportionate to their lia- 
bilities, but it is not easy to see why a con- 
dition of doing business held to be necessary by 
foreign governments is waived. However, the de- 
posit of £20,000 is, at least, a guarantee to British 
policy-holders of “ being able always to proceed, 
if necessary, against such companies in the Courts of 
this country.’? One very important feature of the 
Act is to be found in sub-section (2) of clause 3, which 
runs :—‘ A fund of any particular class shall be as 
absolutely the security of the policy holders of that 
class as though it belonged to a company carrying on 
no other business than assurance business of that 
class, and shall not be liable for any contracts of the 
company for which it would not have been liable had 
the business of the company been only that ofassurance 
of that class, and shall not be affected directly or 
indirectly for any other purposes than those of the 
class of business to which the fund is applicable.’’ 
The requirement that where any notice, advertisement, 
or other official publication of an assurance company 
contains a statement of the authorised capital the 
publication shall also contain a statement of the 
amounts subscribed and paid up, will be useful as 
checking misrepresentation on the part of unsound 
companies of the unscrupulous sort. The provisions 
relating to Lloyds are noteworthy. Underwriters 
transacting life assurance business must deposit 
42,000 in such a manner as the Board of Trade 
shall direct, and shall furnish each year to the De- 
partment accounts in the manner provided. Under- 
writers undertaking fire and accident insurances may 
either conform to a provision similar to that stipulated 
for life businesses, or they may undertake to pay all 
premiums into a Trust Fund and to furnish security 
to the Committee of Lloyds equal to the premiums 
received during the previous year. It may be noted 
too that companies will be required to show how the 
values of the Stock Exchange securities in the balance- 
sheet are arrived at, and a certificate must be 
appended to the effect that the assets are believed 
to be fully of the value-set-forth, less any-investment 
fund taken into account. 


The Wool Trade.—The best proof of expanding 
consumption in this trade is to be found in the present 
range of prices. The latest figures show that down 
to May 31 there was an increase from Australasia of 
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136,000 bales for the present season, which follows 
three years of plenty, and the reports as to the coming 


‘season are’very favourable. :Trade, though good, has 


not been distinguished by unusual activity, or stimu- 
lated by exceptional causes, yet values for merinos 
since last January have favoured sellers, and, except 


for short periods in 1906-and 1907, the leading quali- 


ties of fine tops are now at the highest point reached 
since the extraordinary prices at the close of 1899. 
The only explanation (apart from market manipula- 
tion) of present prices in the face of sensibly in- 
creased production is increase of consumption. The 
maintenance of prices at a relatively high level is 
the more remarkable because it has been done largely 
without American assistance. Last year the active 
competition of Americans had much to do with the 
satisfactory position at the close of 1909, but, though 
12,000 bales were taken for American account at the 
January auctions, in March and May the falling off 
became very marked. 


Cotton Distribution. — A special bulletin has 
recently been issued by the United States Census 
Bureau on the supply and distribution of American 
cotton. It shows that only about one-third of the 
cotton grown in the United States is manufactured 
there. In 1905 the value of cotton manufactured 
goods was £90,000,000. About two-thirds of the 
American raw material is used by European manu- 
facturers in the production of goods mostly of a finer 
quality than those produced in the United States, and 
the value of the manufactures made from the average 
American crop is put at £400,000,000. The report: 
emphasises the fact that for the year ended June 30, 
1909, the United States exported only £6,300,000 
worth of manufactured goods, whilst they imported, 
roughly, £12,500,000 worth. But it should be 
remembered that the annual exports of cotton manu- 
factures from the United States are subject to very 
wide fluctuations, for in 1906 they amounted to 
40,600,000. The difference is explained by the 
falling off in the exports to China, which declined 
from £6,000,000 in 1906 to £1,600,0C0 in 1909. As 
to the prospects of the American cotton crop for next 
season the reports are not quite so favourable. 
According to the report of the United States Depart- 
ment of Agriculture, the plant has deteriorated a little 
during the month of June but there is nothing at 
present to warrant much anxiety. Meantime stocks 
of cotton are small, prices are high, and customers shy 
of buying. Spinners and manufacturers are taking 
advantage of the quiet time, due to the season of 
wakes and holidays, to do what is necessary in the way 
of repairs and alterations, and they are stopping, or 
running intermittently a good deal of machinery in 
Regular, continuous 
work for Lancashire cotton operatives is not to be ex- 
pected for some months to come. 


Wheat.—The prices for wheat during the present. 
year have been very disappointing to home growers. 


4 


Fuly 8, 1910. 


There has been some recovery as compared with the 
lowest points touched, but in June prices were from 
10s. to 12s. lower, according to description, for 
foreign wheat, and 13s. for English wheat, com- 
pared with what they were at the corresponding 
period of 1909. Nor is there any likelihood of sub- 
stantial recovery. The wheat and flour shipments 
to Europe for the eleven months ended June 30 
amounted to 59,775,000 quarters, as compared 
with 52,125,000 quarters in 1909, and 50,185,000 
quarters in 1908. Much will depend upon the 
weather of the next few weeks, but it is estimated 
that the crops in the principal countries will this 
year reach 369,000,000 quarters, as compared with 
369,975,000 in 1909, and 319,400,000 in 1908, 
from which it will be seen that there is good 
prospect of ample supplies during the coming 
season. Farmers’ holdings, and the reserves in 
first and second hands, are also much larger than 
at the same time last year, probably to the extent of 
25,000,000 quarters. Shipments of wheat and flour 
to Europe show the same wide variations, as affecting 
different countries, to which previous experience has 
accustomed us. In the eleven months ended June they 
were 15,500,000 from the United States as compared 


with 17,700,000 quarters in 1909; from Argentina’ 


only 5,075,000 quarters as against 11,830,000; from 
Russia, 25,900,000. quarters, as against 10,660,000 
only in 1909. 


Waste Gases, —It is interesting to note the progress 
that is being made in Gérmany with regard to the 
proposal to supply the towns with the waste gases 
from coke ovens, The Essen Town Council are 
discussing the advisability of accepting the offer of 
the Rhenish Westphalian Electrical Company to 
‘supply them with gas. A similar offer has been 
made to the municipalities of Solingen, Wald, 
Grafrath, Pemscheid, and Lennep, and a special com- 
mittee is to be appointed from the councils of these 
towns to go into the matter. The gas will be derived 
from the coke ovens in connection with the Stinnes 
mines, and supplied at 2} pfennigs per cubic meter 
{say 9d. per 1000 feet). Barmen and Miilheim-on- 
"Rubr have already entered into a similar agreement 
with Thyssen and Co., and Bochum has accepted 
‘proposals from the Krupp Company. 


CORRESPONDENCE. 


4t PERSIA AND THE REGENERATION 
OF ISLAM.” 


With reference to the remark by Mr. Bernard 
“Temple in his paper on ‘‘ Persia and the Regeneration 
-of Islam ” that ‘‘ The Parsees of Bombay, who have 

preserved their religious and racial integrity for 
-centuries by dint of an impenetrable aloofness, are 
now, for the first time in their history, beginning to 
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show signs of doubting themselves since Bahai 
influences reached them, and many Parsees have 
actually become Bahais, while others (I have been told 
by one of their number) are held back only by social 
restraints ;” allow me to say that there is no truth in 
this assertion. There has never been a single 
instance of the kind. Bahai influence is not so power- 
ful in Bombay as Mr. Temple assures us, much less in 
India. There are hardly a hundred Bahais in Bombay 
out of a million souls and .they are each.and all Moham.. 
medans from Persia, being most of them birds of 
passage in Persia, the cradle of the Bahai sect, as of 
most of the religions of the world. A few of the old 
sons of Iran, the followers of Zoroaster, in order to 
escape persecution with the sword or Koran of the 
Islams, join the Bahai sect for a time as a haven of 
refuge, and run away to Bombay, where they again 
revert to their ancient faith, Rumours of this kind 
have often reached the Parsees, but any instance or even 
a rumour of a Parsee of Bombay or India joining the 
Bahais, never. It would be interesting to conjecture 
what Thomas Moore would have thought, had he been 
present when such a remark was made. The poet, 
in ‘“ Lalla Rookh,’ sings :— 


t Is Iran’s pride then gone for ever, 
Quenched with the flame in Mithra’s caves ? 
No—she has sons that never—never— 
Will stoop to be the Moslem’s slaves, 
While heaven has light or earth has graves.” 


Is then, Mr. Temple’s formula of the ‘‘ one 
thousand years’’ prophetic in the case of the 
Parsees of Bombay, who have preserved their faith 
and race for the past thirty centuries and more? 
I assure Mr. Temple that centuries hence the Parsees 
will be found among the teeming millions of the 
world, and yet will not only have preserved their 
ancient race with the utmost purity, but also their 
religion absolutely unimpaired by contact with others. 

Prof. Max Müller says of the religion of the 
Parsees :—‘‘ It is well worth the earnest endeavours 
of the philosopher and the divine to discover, if 
possible, the spell by which this apparently effete 
religion continues to command the attachment of the 
enlightened Parsees of India, and makes them turn a 
deaf ear to the allurements of. the. Brahmanic worship 
and the earnest appeals of Christian missionaries.’’ 


FURDOONJEE D. J. PARUCK. 
Breach House, 
Tardeo, Bombay. 
15 June, 1610. 


Mr. Bernard Temple, to whom the foregoing letter 
has been submitted, writes as follows :— 


Mr. Paruck states that ‘‘ there has never been a 


single instance” of a Parsee becoming a Bahai. 
‘Curiously enough, I met in London only last week, 


two Parsees, from Bombay, who have become Bahais. 
One of them will be returning to Bombay in a few 
days, and probably he will find. an opportunity for 
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enlightening Mr. Paruck on the spread of Bahaism 
among the Parsees of Western India, for he is an 
earnest Bahai missionary who came to England ex- 
pressly to meet the Bahai leaders in this country and 
to strengthen himself for his coming task in Bombay. 
He tells me that already a large number of Parsees in 
Bombay have become Bahais. It was a Parsee from 
Bombay, whom I met in Tehran, who told me the 
same thing. My own investigations in Bombay, 
though it is two years since I was last in India, were 
sufficient to satisfy me of the spread of Bahaism 
among Parsees there. A Parsee from Persia, now in 
London, told me lately that many hundreds of 
Parsees in Persia have become Bahais. This again 
merely bears out my own experiences in Persia. 

The fact that Bahaism does not require its followers 
to renounce their former faith but, on the contrary, 
adjures them to cherish it upon the principle that all 
religions are revelations'of the one invariable Truth, 
may have veiled from Mr. Paruck’s eyes, facts which 
were plain to my eyes. A Parsee who becomes a 
Babai need not, and ought not, to cease to be a 
Parsee. I met in London a month ago a Church of 
England clergyman who had become a Bahai: he is 
still a Church of England clergyman in pastoral 
charge of his parish, and can see nothing anomalous 
in his position, nor, for that matter, can I. Yet it 
would not .be surprising if some earnest Churchman 
were to write that ‘‘ there has never been a single 
instance’? of an Anglican cleric becoming a Bahai. 
I have no authority to publish the names of Parsees 
who have become Bahais, but if Mr. Paruck will 
communicate with me privately, I can, perhaps, obtain 
permission to give him more exact information. 

May I add that I did not in my paper institute any 
sort of comparison between Bahaism and Parseeism, 
nor did I imply that Parseeism, after surviving nearly 
as long as Judaism, is about to become extinct, or 
that its extinction is desirable. The Parsees are the 
standing wonder and admiration of everyone who has 
been in India. They are among the firmest pillars of 
the stupendous fabric of British Indian commerce : 
they are examples to all India of enlightenment and 
culture, associated with integrity and loyalty. They 
have no more cordial well-wisher than myself. 


BERNARD TEMPLE, — 


Woodlands, 
Victoria Park, Manchester. 
5th July, r910. 


GENERAL NOTES. 


FIFTH INTERNATIONAL CONGRESS OF PHOTO- 


GRAPHY.—The International Congress of Photo- . 


graphy, which will be held at Brussels from the Ist 
to the 6th prox., will continue the Congresses 
held at Paris in 1889 and 1900, at Brussels in 1891, 
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and at Liége in 1905. It has been organised, under 
the direction ot the Permanent Committee of Inter-: - 
national Congresses of Photography, by the following 
associations :—L’ Association belge de Photographie, 
La Société francaise de Photographie, L’Union 
nationale des Sociétés belges de Photographie, and 
L’Institut international de Bibliographie. It has 
obtained the patronage of the Belgian Government, 
and is one of the official Congresses of the Brussels 
Exhibition. A volume embodying the various reports, 
summaries of papers, minutes, resolutions, &c., will 
be published at the conclusion of the Congress 
and sent free of charge to all the members. It 
will form an ‘interesting record dealing with the 
present position of the photographic knowledge. 
The subjects to be discussed include photochemistry, 
the technique of photography, scientific and in- 
dustrial applications of photography, photographic 
documentation and archives, &c. Further particulars 
of the Congress may be obtained from Mr. Chapman 
Jones, 11, Eaton-rise, Ealing, W. 


PROFESSORSHIP OF COAL GAS AND FUEL 
INDUSTRIES.—Arrangements have now been com- 


pleted for the establishment of a Professorship of 


Coal Gas and Fuel Industries at the University of 
Leeds, as a memorial to the late Sir George Livesey. 
Upwards of £10,500 has been subscribed to the fund 
initiated for the purpose by the Institution of Gas 
Engineers. In connection with the work to be carried 
out by the Professor, an Advisory Committee has 
been formed, consisting of representatives of the 
University, of the Institution of Gas Engineers, and 
of the Society of British Gas Industries. . 


MAN-EATING FISH IN MALAYSIA.—Singapore 
has an important shark-fin trade which supplies the 
local 200,000 Chinese with this delicacy. Fins to the 
value of £32,000 were imported in 1908 from Borneo, | 
Penang, Sarawak, Madras, Ceylon, Celebes and the 
Coromandel coast. Over half of this amount was re- 
exported to China. The Malay shark, called the 
« Ikan Yu,” is the one most dreaded by the natives. 
During the terrible disaster of the French steamer 
La Seyne from its collision with the British ship Oude 
in the Straits of Rhio, many of the ninety passengers 
lost were, as soon as they reached the waters of the 
Straits, seized by the sharks and dragged beneath 
the surface to be devoured by these fierce Malayan 
fish, which are especially feared by the native fisher- 
men and Malayan divers. Seventeen species inhabit 
the Far Eastern seas, some of them attaining a length 
of twenty-five feet. It is reported that a black-fin 
shark was captured some. time since whose liver 
weighed two hundred and fifty pounds. The largest 
is the basking shark, which ranges from the Cape of 
Good Hope to Ceylon, and often exceeds fifty feet in 
length. This fish has small teeth and is not considered 
as dangerous as the mcensters of the Malayan Archi- 


pelago. 
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NOTICES. 


“OWEN JONES” PRIZES FOR 
INDUSTRIAL DESIGN. 


This competition was instituted in 1878 by the 
Council of the Royal Society of Arts, as trustees 
of the sum of £400, presented to them by the 
Committee of the Owen Jones Memorial Fund, 
being the balance of subscriptions to that fund, 
upon condition of their spending the interest 
thereof in prizes to ‘‘ Students of the Schools 
of Art who, in annual competition, produce 
the best designs for Household Furniture, 
Carpets, Wall-papers and Hangings, Damask, 
Chintzes, &c., regulated by the principles 
laid down by Owen Jones.” The prizes are 
awarded annually on the Report of the 
Examiners in the National Competition of the 
Board of Education. 

Six prizes were offered for competition in the 
present year, each prize to consist of a bound 
copy of ‘‘ The Leading Principles in Composi- 
tion of Ornament of Every Period,’’ from the 
‘Grammar of Ornament,’’ by Owen Jones, 
and the Society’s Bronze Medal. 


The following is a list of the successful 

candidates :— 

Norman Riseley, School of Art, Macclesfield, for 
a Design for a Woven Tapestry-frieze. 

Arthur Henrick, School of Art, Leeds, for a 
Design for Cretonne. 

Percy Meakin, School of Art, Macclesfield, for a 
Design for a Woven Tapestry Hanging. , 

William Morse, School of Art, South Western 
Polytechnic, Chelsea, S.W., for a Design for a 
Stencilled Door-hanging. 

Wiliam B. Wright, School of Art, Macclesfield, 
for a Design for a Figured Silk Dress Material. 

Nao Onuma, School of Art, Manchester, for 
Designs for Stencilled Hangings and Wall-paper. 


The Examiners who judged the works sub- 
mitted for competition-report as follows:— 

‘441 works were sent in for this competition. 
Among them were a number of designs 
without any merit whatever; some were so 


bad as to be unfit for submission in any 
competition, a considerable number of these 
coming from one school. The most success- 
ful attempts were found among the Woven, 
Printed, and Stencilled Fabrics. The Designs 
for Furniture were not thoughtfully considered 
from the point of view of the principles laid 
down by Owen Jones. There were some 
promising specimens of Tiles, Plaster. work, 
and Embroidery.”’ 

The next award will be made in 1911, when 
six prizes will be offered for competition. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


TEXTILE ORNAMENTATION. 
By ALAN S. COLE, C.B. 


Lecture I.—Delivered Fanuary 17, 1910. 


In preparing this course of lectures which 
the Royal Society of Arts has kindly invited 
me to give on Textile Ornament I find the 
range of subjects covered by the title much 
wider than I expected. 

Of textiles alone there are several distinct 
sorts :—(1) Shuttle-weavings, with ornament 
special to brocades, velvets, damasks and 
figured silk stuffs, to say nothing of kindred 
ornament in woollen, linen, and cotton fabrics ; 
(2) Tapestries, with their decorative pictures of 
religious, mythological, historical and domestic 
subjects; (3) Carpets, with a number of simple 
and highly-complex patterns ; (4) Embroidery, 
which is suitable to render almost any sort of 
ornamental and pictorial designs; (5) Lace, 
with its -textures and ornament distinctly 
different from those of the foregoing ; - and (6) 
Stamped, dyed, and printed textiles with a 


. still further variety of pattern and design. 


The ornament of these different classes 
of textiles is but a chapter—an important 
one certainly—but still only one chapter 
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in the story of all ornament, and as tex- 
tile ornament during, say, five thousand 
years, has derived almost as many of its 
phases from ornament in other materials as it 
in turn has contributed to them, I find it neces- 
sary to take these latter also into some account. 
In order, then, to keep within the appointed 
limits, the choice of one or two central or rally- 
ing points becomes desirable, and in view of 
my previous Cantor Lectures upon Lace, 
Tapestry, and Embroidery, I have fixed upon 
ornament in carpets and in stamped, dyed, and 
printed textiles for my present course. This 
ornamentation has successive styles. Style is a 
convenient word to apply to the results of re- 
viewing ornament designed by historic peoples, 
of determining various peculiarities or salient 
features in it, then of grouping them together 
and naming each group after some nation, 
locality, or period. In this way rough and 
ready classifications can be made and spoken 
of as Egyptian, Chinese, Mesopotamian, Greek, 
and other styles. Underlying all these styles 
are certain common factors of design. For 
instance, the arrangement of their particular 
ornamental details or devices is subject chiefly 
to balance, to repetition, and to symmetry. 
Again, ornamental details or devices in all 
historic national styles are either representa- 
tive of actual things, such as plants, human 
and animal beings, &c., or are merely abstract 
shapes presenting no likeness to any of these 
things: although some apparently abstract 
forms are symbols to convey some idea just as 
others are found to have descended, through 
many changes or distortions of drawing, from 
an original which represented an actual thing. 
These changes or distortions occur to a 
marked extent in the ornament of people whose 
ethnography is incre readily studied than their 
history. Take, for instance, Papuans, who 
produce plentiful ornament that is of the dis- 
‘torted character. They seem to have no regu- 
lated methods of design—at least, none so 
evident as those of historic nations like the 
Chinese, the Egyptians, the dwellers in Meso- 
' potamia, and the.Greeks, all of whom had 
- culture, organisation, manufactures and com- 
merce in a high degree. These great nations 
possessed neither aeroplanes nor telephones, 
but they appear to have paid better regard 
than many of.us do now-a-days to the suitable 
- ornamentation of ordinary and ceremonial 
objects of use, including costumes, and floor 
: and furniture coverings. nE 
Leaving. this digression, I come now to 
-carpets and their ornamentation. I use the 
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word carpet in the sense of an ornamental 
textile to be used under foot. Broadly speak- 
ing there are two sorts of carpet, one witha 
flat texture and the other with a definitely 
raised texture. It appears that in Egypt, 
Mesopotamia, Persia, and Greece flat-textured 
materials were manufactured long before those 
with raised texture. Ornament in the ancient 
flat-surface stuffs was produced by in-weaving, ` 
needlework, painting and stamping. In pre- 

vious lectures I have touched upon the antiquity 

of methods of in-weaving and embroidery as 

practised by famous historic nations hundreds 

and, in some cases, thousands of years before 

the Christian era. The in-weaving corres- 

ponded precisely with tapestry - weaving by 

hand of the present day. Its texture was. 
therefore the same as that of a huge Gobelins 

tapestry and of a Kurdish rug. 

Here is an ordinary specimen of such a rug, 
which illustrates the flat texture we are con- 


sidering. . The style of its ornament has pro- 


bably endured for some centuries. The scheme 
or plan of its design is a field of small repeated 
devices inclosed within a border. This scheme 
or plan in connection with rugs and carpets is 
an old one; older indeed than most of the 
devices in the field which are weavers’ render- 
ings of sprays of blossom and leaves: the 
ornament of the border is effective by reason 
of the repetition of its details. These are 
almost unintelligible, though the original of 
them probably was a dragon’s head; the 
dragon was invented by the Chinese almost 
as early as the Sphinx was invented by the 
Egyptians, and apparently some centuries 
before Perseus encountered any similar 
creature. 

The next slide shows a simple but adequate 
frame of the sort which has been in use from 
old times by wandering families or groups of 
carpet makers in Turkestan, further East, and 
South. In sucha frame flat or raised surface 
rugs could be made. These wandering weavers: 
have .inherited, as it were, the designs they 
work in their rugs; and, unless they. come 
into the service of some merchant or patron 
who furnishes them with other designs, they 
continue to produce with scarcely any intended, 
but with a good deal of accidental, variation 
their own traditional patterns and designs. 
And this condition has lasted amongst such 
peoples for many centuries. 

This slide is from the carving of a floor 
.covering which was probably of tapestry- 

. weaving, as indeed was the greater number of 
‘ornamented textiles made by Egyptians, Assy- 
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rians, Persians, and Greeks before the Christian 
era. This carving was discovered in the ruins 
of Kouyunjik, and is of Assyrian workmanship, 
eighth century B.c. The plan of its design, 
as fully displayed in the whole of the floor- 
covering, originally corresponded with that of 
the Kurdish rug, having. its field of pattern 
inclosed within a border. In this case the 
ornamental features of the border are well 
shaped, and are based upon plant forms. The 
outer ones are alternately buds and expanded 
flowers, those in the next series are full daisy 
blossoms, and then come repeated palm or 
radiating palmette forms. The pattern of the 
field is formed with intersecting circles, and is 
a truly abstract pattern, being unrepresenta- 
tive of any actual things and not symbolical in 
any way. The texture of such a carpet was, 
as I have said, probably that of tapestry-weav- 
ing, and not of raised or cut pile. Indeed, the 
manufacture of this latter and more complicated 
material does not seem to have been known by 
the old Egyptian, Assyrian, Persian and Greek 
weavers. The nearest approach to raised 
surface textiles made by them were linen 
cloths faced with loose loops. These give a 
shaggy - faced material resembling modern 
bath towels. Several pieces of it have been 
found in disused Egyptian cemeteries, dating 


probably from the first century B.C. or A.D., ; 


and it is considered by various. authorities 
that they are identical with a fabric called 
by Aristophanes ‘‘ Persis,’’ and reputed asa 
manufacture of barbarians. The Greeks, how- 
ever, also manufactured. similar textures, and 
called them ‘‘kaunakes’’ and ‘ phlocata.’’ 
Pliny, writing five hundred years later, men- 
tions corresponding stuff as ‘‘ amphimalla ”’ 
when the shagginess was on both of its sides, 
and ‘‘gausapa’’ when woven on one side 
only. This shaggy material was apparently 
as common in use as tapestry weavings, but 
it does not seem to have lent itself well to 
ornamental expression. And this I gather from 
specimens of it made probably by Copts, who 
decorated it with close loops of wool. 

Here is an exceptionally good example of a 
shaggy-faced floor or couch cover treated in 
this manner. The style of the design may be 
called Egypto-Roman. The centre is sur- 
rounded by a bordering of rectangular corner 
shapes linked together with intervening star 
forms. It is interesting to note the inter- 
locked device within the left-hand star—a 
device which I think is of Chinese origin. We 
find it in Turkestan and Asiatic rugs, as well, 
of course, as the swastika or crooked cross— 
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another constantly occurring emblem ‘in 
Chinese ornament. 

Of more distinctly Roman character is the 
design in this next example of looped worsted 
weaving or embroidery produced possibly by 
Copts in the second or third century. Here 
we have but a corner of a floor-covering of 
the period : enough, however, to indicate that 
the whole of the field was covered with groups, 
like the single one here, of Cupids in a boat. 
The border was narrow and of overlapping 
leaves, and a medallion containing a face in 
each corner of the whole rug. 

Such a textile may represent the ‘‘ Sardian 
pile carpets’’ mentioned by the Egypto-Roman 
writer Athenzus of Naukratis, a place now 
identified with Tell-el-Bareet, near the Rosetta 
branch of the Nile. Sir George Birdwood, in 
his treatise on the ‘‘ Antiquity of Oriental 
Carpets,’’ gives several interesting quotations 
from the ‘‘ Banquets of the Learned,” . by © 
Athenzus, to prove the considerable use in 
the third century A.D. of floor-coverings—but 
judged by the light of fabrics discovered in 
the disused Egyptian cemeteries already re- 
ferred to, none seems to indicate in a con- 
vincing way that cut-pile carpets or any 
carpets of distinctly Eastern design were 
amongst the usual household goods of either 
Greeks or Romans. We have, I think, to look 
elsewhere for the earliest of such things. 

Cut-pile fabrics were, I think, first produced 
by the Chinese. For more than 2,000 years 
before Buddhism reached them, they had 
preserved to themselves a monopoly in the 
cultivation, spinning, and employment of silk. 
It is the most delicate of all fibres or filaments 
for textile purposes. In the possession of this 
monopoly, and of a prolonged skill in the 
ornamental arts, the Chinese seem to have 
developed every sort of known process of orna- 
mental and complicated weaving—so at least 
one must infer from their traditions and 
records. The veil of seclusion which had 
hidden these things from the rest of the world, . 
was gradually lifted by the trade started by 


. Asiatic peoples living outside the Great Wall, 


who were the means of communicating to the 
northern districts of the old Persian Empire, 
two centuries or so B.C., some knowledge of 
Chinese manufactures and ornamental design. 
The trade in its course affected Asiatic crafts- ` 
men and weavers; and they seem to have been 
the pioneers, as it were, in imitating fabrics 
similar in texture to that of Chinese velvets 
and the like. These Asiatics had boundless 
supplies of wool, camel and goat hair, long 
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before they learnt how to rear silkworms and 
cultivate them. Rulers of districts along the 
Chinese trade route recognised the value of this 
Asiatic enterprise in industry at places like 
the ancient Kara-Koram, Khotan, Samarcand, 
Bokhara, Herat, and thus cut-pile manufac- 
tures passed on to India and Persia, whose 
dominion had extended from Turkestan to 
Asia Minor and Syria, and included, of course, 
the territories previously governed by Baby- 
lonians and Assyrians; but there these goods 
were retained—the Persians being very jealous 
of them, and preventing textile manufactures 
from China from passing westwards over to 
the Romans. | 

The ornament in the Asiatic and Parthian 
rugs and carpets, such as they then were, con- 
sisted probably of geometric and abstract 
forms interspersed with adaptations of Chinese 
emblems. But about the fifth or sixth century 
A.D., or even a little earlier, they were com- 
bined by the Persians with devices of their own 
Sassanian, Roman, Persian and older Assyrian 
styles. When, therefore, the Emperor Herac- 
lius took possession of the Royal Castle of 
Dastagerd in 627 A.D., he found amongst other 
treasures there carpets, and most of them no 
doubt were of geometric and abstract orna- 
ment, and a less number of realistic ornament. 
But this ornamentation can have borne few, if 
any, direct traces of either old Egyptian or 
Grecian styles of ornament. It hada style of 
its own, and was alive in Persia up to the time 
when Mahomet and his conquering Arabs 
overran that country, Egypt, and elsewhere. 
It served as a base from which gradually the 
Saracenic or Mohammedan styles arose. 

Now for a far longer time than the life of the 
style we are considering, the Chinese style 
had been gradually influencing ornamentists 
with some at least of its variety and ingenuity 
of design that must have proved stimulating 
to all who came across it. In both abstract 
and realistic ornamental forms the Chinese 
style has always been exceedingly rich—as 
may be gathered from ornament on ancient 
Chinese bronzes. These have, of course, 
outlived contemporary weavings and em- 
broideries, which would have been deco- 
rated with as much, if not greater, variety 
of ornament. To put before you a suggestion 
only of what I mean by the variety and inge- 
nuity of old Chinese ornament such as has 
lasted with little intrinsic modification for four 
thousand years, I have had a slide made from 
two Chinese bronze vases. 

The vase on the left (Fig. 1) is a wine vase 
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made in 780 or 769 B.C., and is symmetrically 
decorated with highly conventionalized dragon 
and bird forms adapted to fit into given spaces. 
These forms vary in size with that of 
their spaces, and are distributed within them 
with the skill of sound and well-established 
ornamental design. A slight obliteration has 
taken place in course of time, and interferes 
a little with the definition of them, but there is 
nothing of haphazard or barbaric art about 
them. The strange forms given to the birds 
and dragons on the wine vase were meant as 
ornament; more graceful realistic forms were 
designed and modelled at this period, so that 
the strangeness is by no means due to want of 
ability to do better, and does not therefore imply 


FIG. I. 


ANCIENT CHINESR BRONZE VASE, WITH 
DRAGON ORNAMENT. 


barbaric or primitive performance. The other 
vase (Fig. 2) with elephants’ heads and rings, 
is of another phase of treatment, but one just 
as old as that of the conventional ornament on 
the wine vase. The ornament in this second 
vase is freer and more dainty, and some of the 
details are much more naturalistic. In the 
upper broad band about the neck are graceful, 
slim dragons upon a background fretted with 
the key pattern. About the bowl of the vase 
the background is of small continuous stems 
with spirals, upon which are large conven- 
tional forms, which, by the way, are arranged 
rather like those of our own seventeenth 
century strap ornament. Authorities say that 
this old Chinese conventional ornament is one 
of many which are intended to be emblematical 
of the dragon. Above it occur two Vandyke 
panels filled with a pointed device which is 
suggestive at least of a lotus blossom, a detail 
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very frequent in Mohammedan ornament done 
by Persians centuries later. Around the base 
is a band of swirling and foaming waves. 
These two bronzes give us at least some idea 
of unusual versatility in ornamental design. 
But besides such examples as these of the 
great technical skill and mature power of 
design possessed by the Chinese in the eighth 
century B.C. and much earlier too, there 
are still older traditions and records of what 
they were doing in the ornamental arts. 
Some 2000 R.C., for instance, some 500 years 


FIG. 2. 


ANCIENT CHINESE BRONZE VASE, WITH DRAGON 
AND OTHER ORNAMENT. 


before Joseph introduced his brethren to 
Pharoah, who would have been wearing a long 
flax tunic spotted with simple lotus buds in- 
woven with coloured wools, the Emperor 
Shun’s silken robes had been woven and 
embroidered with the twelve chang or orna- 
ments. These consisted of (1) a solar disk 
upon a bank of clouds—a three-legged bird 
within the disk ; (2) a lunar disk containing a 
hare with pestle and mortar pounding the 
elixir of life ; (3) a constellation of three stars ; 
(4) mountains; (5) five -clawed dragons; 
(6) variegated pheasants ; (7) a pair of 
temple vases somewhat like one of those we 
have seen, but ornamented with a tiger and a 
monkey ; (8) grass in sprays ; (9) fiery 
scrolls; (10) grains of millet grouped in a 
medallion ; (11) a warrior’s axe, and (12) a 
symbol resembling two E’s back to back. 
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It would take up too much time to go on 
reciting the number of other different repre- 
sentative and fanciful ornaments that enter 
into designs of the very ancient Chinese. 
Their complex rectangular ornaments of 
abstract and symbolical character, as well as 
the counter-version of them rendered in curves 
and spirals are, I think, even more remark- 
able and intricate than anything based 
on corresponding elements in Egyptian, 
and Grecian ornament. In all 
likelihood textiles ornamented with all the 
familiar devices were then made in China, 
though none probably is in existence now. 
Still, in view of the conservative habits of the 
Chinese, I think we can get from modern 
examples some fair idea of the appearance of 
ornament in old Chinese cut-pile carpets, 
such as are likely to have been used in North 
China, Manchuria, and Mongolia—as well as 
of modified ornament made by Asiatics along 
or in touch with the trade route across the 
Western Chinese Empire. 

Fig. 3 (p. 784) is from some rough sketches 
I have made of details in cut-pile Chinese and 
other Asiatic rugs. The two first are acentral 
ornament or disk shape and a border of key 
pattern devised upon the Swastika emblem 
(the crooked end cross). The same ornament 
is to be seen on Chinese bronzes of 1000 B.C., 
as well as in old Chinese enamels, where it 
sometimes is terminated with a dragon’s head : 
variants made with curved instead of rectan- 
gular winding forms are similarly terminated. 
Swastika and dragon ornament is, I think, a 
possible parent of Mohammedan Arabesques, 
which we shall come to later on. Below the 
Chinese details, are others that I took from 
rugs made by weavers in Turkestan, Bokhara 
and Caucasia, some in tapestry, some in close 
short stitch embroidery, and some in cut-pile 
material. The first of them is not peculiarly 
characteristic ; the one below it with incipient 
key devices seems to have a Chinese flavour ; 
near it are various cross forms, some of which 
are Chinese Swastikas; others with scrolled 
limbs, as in the octagon, are perhaps of Tibetan 
descent. Below an S shape is the knot or 
interlocked device which we found in the 
Coptic Egypto-Roman floor or couch cover, 
and it may be symbolical of a recommenda- 
tion, said to have been made by Confucius, 
that Taouists would do better if they gave 
up writing, and took to making knots on 
strings. I am not quite clear if Confucius was 
satirical, and poking fun at his pupils. A 
large panel or seal-shaped ornament contains 
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what may be imitations of the eight trigrams of abstract shapes and of conventional lotus 
Chinese divination (Pa-Kua). The long narrow buds. 


ornament, with two hexagons, may be an The upper ornaments in the next slide (Fig. 
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REALISTIC AND SYMBOLICAL ORNAMENTAL DETAILS IN CHINESE AND OTHER ASIATIC RUGS. 


adaptation of a form of band that was often 4)are from Chinese cut-pile rugs, and are both 
woven into Syrian and Egypto-Roman linen realistic and symbolical. The circular forms 
tunics about the sixth or seventh century A.D., may reflect veneration for the disk ; one to the 
and the last panel of later date is of semi- left contains an emblem of longevity, which 
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is surrounded by bats typifying ‘‘ Felicity ; ” 
the other consists of four birds—beak .converg- 
ing to beak; below this is part of a border 
that contains dragon forms like the one given 
here. Such ornaments existed in China long 
before other people knew them or tried to 
imitate them in any such way as that indi- 
cated by the sketches below them, which are 
of details in cut-pile and other rugs from 
Turkestan, 
None of the rugs is of great age, still the 
ornament on them represents many conventions 
in rendering dragons, birds, flowers, human 
and animal forms the archetypes of which 
were more realistic in appearance and better 
drawn. The part of a rug border to the 
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Asiatic rug ornaments are as old as the first 
and second century A.D., though they may. 
have been scarcely known beyond Syria and 
Asia Minor. The same style of rug ornaments 
has continued to the present day, and I suggest 
that the next few slides may be representative 
of varieties of rug designs which have been 
used during the last two thousand years. 
perhaps. 

The first (Fig. 5) is from two cut-pile rugs of 
Chinese design and manufacture—stout white, 
blue, and grey-black wools have been used. The 
plan of design is a field with central circular 
device or disk and corner devices within the 
inclosing border. Such circular panel or disk 
(solar or lunar) placed at the centre of the field 


FIG. 5. 


CHINESE CUT-PILE RUGS. 


left in the lower set of details, has a 
conglomeration of dragon and bird forms; 
the bird immediately below is from another 
part of the same border; next to it is 
a bit of a carnation border—a rude version, 
probably of a Persian fourteenth century 
border; next to it is a device—perhaps a 
double-headed eagle, although its counterpart 
in other rugs looks more like a conventional 
fruit or flower; the childishly drawn man and 
horse, with many other similar creatures, fre- 
quently occur in flat and raised surface 
Caucasian and Kurdish rugs; and so does 
the curious device to the right, which, with 
several others, was sent me by a friend. 
half hexagon panel with a dragon derivative is 


from a Persian cut-pile rug which has its 


weaver’s name on it in Persian characters. 
It seems to me to be within the bounds of 


reasonable supposition that some of these. 


The. 


appears to be a particular feature in Chinese 
rug design. 

The next slide is from two rugs, one made in 
Assam and the other at Patna. Both designs 
show Chinese influence. The Assam rug 
(Fig. 6) is covered with a swastika key pattern.. 
The scheme of the Patna rug (Fig. 7) is Chinese 
with its central disk and corner pieces, but the 
ornament within them as well as in the border 
is Assyrian in a style more than 2,500 years old. 

The next slide gives a design of fuller orna- 
ment. The disk or circular device at the 
centre is surrounded with repeated Chinese 
emblems; the corners have Chinese key 
pattern: the bold forms in the outer border 
show near affinity to ornament on old Chinese 
bronzes; the smaller details in the field are 
derived for the most part from plant form.. 
This cut-pile rug was probably made in the 
neighbourhood of Yarkand. 
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Two rugs are shown on the next slide. That 
on the left (Fig. 8) is of cut pile and has three 
disks, each of which is surrounded by curved 
and spiral versions of the swastika. The border 
has a variety of circular blossoms or emblems. 
This rug comes from Yarkand. The second 
one (Fig. 9) has three octagonal panels instead 
of disks occupying the larger part of the field, 
which is elsewhere filled in as the border is 
with various more or less abstract details like 
those we have already discussed. Amongst 
them are a few Chinese symbols of simple 
type. The rug is of closely-stitched needle- 
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medan style, the gradual development of which 
in Egypt on the one hand, and the Mesopota- 
mian districts of Persia on the other hand, com- 
menced soon after the eighth century. About 
then and for some time later on, Asiatic rugs 
such as we have seen were used at the 
Courts of the Khalifs and Mohammedan 
Governors in Egypt, Syria, Sicily, and Spain, 
whence germs only, of the later taste for 
rugs and carpets, were sparsely diffused in 
Europe. 

I have already said that at a period shortly pre- 
ceding the Mohammedan conquest, the orna- 


FIG. 7. 


RUG WITH SWASTIKA KEY PATTERN FROM 
ASSAM. l 


work, and is considered to be a Soumak rug, 
which is, I believe, a corruption of Semaka, 
a town in Caucasia. The work corresponds 
with that of some of the saddle-backs from this 
district. 

Of less interest in the history of carpet 
design is that of the familiar red and green 
modern Turkey carpets. In these comfort- 
able cut-pile floor coverings, the unintelli- 
gible forms are, I think, remotely related to 
those of the Asiatic rugs mingled with others 
distantly derived from patterns that were 
being designed before or about the time 
when Marco Polo travelled in Asia Minor 
and noted the fine carpets made there. 
These were doubtless of a type of Moham- 


RUG WITH CHINESE SCHEME OF DESIGN FROM 
PATNA, 


mentation in Syria and western parts of Persia, 
and to some extent in Egypt, was largely of a 
degenerate Roman character with occasional 
traces of ancient Assyrian feeling. It had 
but little Chinese flavour, and to give you a 
bare impression of its character I have a few 
slides made from Coptic and Perso-Roman 
specimens. 

The first is from a Coptic tapestry-weaving 
with an Egypto-Roman style of ornament of 
the fifth or sixth century A.D., picked out in 
needlework. It may have served as a couch 
or stool cover. The greater part of its orna- 
ment consists of ingenious variations of the 
Roman Guilloche. The intertwistings fall 
into repeated circles, within which are 
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blossoms, and from such may have descended 
the fully developed plan of pattern seen in silk 
weavings of the period—in which the repeated 
circles were much larger and more widely 
separated, and inclosed fanciful gryphons, 
lions, hunters on horseback, parrots, &c. 
Such patterns prevailed in Sassanian and 
Byzantine silks. 

The next slide is from a linen fragment of 
Coptic or Syrian tapestry weaving. Here we 
have a rather rude rendering of an old 
Assyrian device—a tiger or lion springing on 
the back of an ibex or gazelle. Improved 
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CuT-PILE RUG FROM YARKAND. 


representations of it occur in Mohammedan 
ornament, and in Persian carpets of later date. 

The next slide is from a golden bottle of the 
sixth or seventh century. Its main ornament 
—Perso-Roman in style—consists of large 
roundels, connected together, and inclosing 
such groups as the one we see of a gryphon 
pouncing on a gazelle—which again is a 
reminiscence of the Assyrian device. 

How handicraftsmen and designers working 
in this style blended it with Chinese ornament 
and Chinese feeling, which was so prevalent in 
Asia during the Tang Dynasty (seventh to 
tenth century), and invented much of what has 
become Mohammedan ornament, is the next 
suggestion I have to make with a view to 
offering some explanation of the ornamental 
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designs in famous Persian carpets which are 
generally regarded as pre-eminent amongst 
all carpets. The Mohammedan Conquest 
dates from the beginning of the seventh cen- 
tury. One of the reputedly oldest Mohamme- 
dan buildings, having ornament on it, is the 
ninth century mosque of Tulun, in Cairo. It 
was doubtless the work of Copts, and I think 
that Coptic-Sassanian elements as well as 
others closely resembling in effect modified 
traditional Chinese patterns—those usually 
about an ogre’s mask—underlie a good deal of 
the internal ornamentation of the mosque. The 


FIG. 9. 


NEEDLEWORKELD RUG FROM SHEMAKA, IN 
CAUCASTIA, 


invention of the intricate Mohammedan geo- 
metric tracery, and interlacing ornament in- 
cluding the curved arabesques that terminate 
in conventional foliations, seems to throw back 
to influences of Chinese designs having the 
same character of line and general scheme. 
The flow of Chinese influence must have become 
stronger than ever, when Arabs, in the ninth 
century A.D., were not only pushing trade with 
the Chinese by both overland and oversea 
routes, but also had business settlements at 
Canton and other seaport towns in China. 
Arab rule at this period was most extensive. 
Their Khalifs and Governors in all parts— 
Asia, Egypt, Spain, &c.—possessed them- 
selves of all the material luxuries that re- 
sources and native industry could supply. 
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Their luxurious indulgence is the topic of 
many of their records; and from a single in- 
stance such as that of Ahmed Tulun’s son who 
had in his Palace at Cairo a lake of quicksilver 
upon the surface of which ‘“‘ lay a feather bed 


inflated with air fastened by silver bands to: 


99 


four silver supports,” one can imagine how 
superbly they had the best of things; and, as 


history tells us, were rightly looked upon—not ` 


only in Europe, but in China, and amongst 
. the Hindus and Tartars—as the richest princes 
in the world. Their religious tenets formed 
the basis of that uniformity of taste with which 
they required the art-craftsmen who served 
them to comply, and the earlier of these arti- 
ficers and ornamentists appear to have been 
Copts in Egypt, and Persians in Mesopotamia. 
The Arabs themselves were not during the 
first periods of Mohammedanism artistic 
craftsmen, although they were builders. As 
regards the output of carpets about this time 
we have, I think, to look to the weavers in 
Syria, Armenia, Mesopotamia, Persia, Bok- 
hara and Turkestan, whose ornament was 
chiefly of a geometric style, with Kufic inscrip- 
tions. About the beginning of the thirteenth 
century the Moghul ruler, Jenghis Khan, “a 
true leader of man,’’ deported thousands of 
men of arts and crafts from their homes at 
Samarkand to work in distant part of his realm 
for his princes and nobles. ‘‘ This,” the 
historian writes, ‘“ was the beginning of the 
Moghul system of recruiting by force, of com- 
pelling the service of artizans, of confiscating 
industries for the benefit of the nation.’’ 
Besides his military exploits and his zeal in 
public works, he gave new impulse to the trade 
with China. Soon after, his great nephew 
Mangu became Khan, and lived in splendid 
comfort in his capital at Karakoram (long 
since gone to ruin) in South-East Turkestan— 
where in front of his throne was placed a silver 
tree having at its base four lions from whose 
mouths there spouted into four silver basins, 
wine, kumiss, hydromel, and terasine. Atthe 
top of the tree a silver angel sounded a 
trumpet when the liquors ran _ short— 
another instance of Mohammedan luxury 
which is hard to beat even now. Halagu 
Khan, also a great nephew of Jenghis Khan, 
undertook big expeditions, and amongst 
other places captured Baghdad, which still re- 
tained fine traditions of Harun al Raschid’s 
flourishing’ times. Accompanying Halagu 
were hundreds of Chinese artificers, who are 
sometimes spoken of as engineers only, but for 
all that I think it more probable that amongst 
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them were workmen proficient in branches of 
ornamental industries, and that they intro- ` 
duced some fine Chinese ornament into the 
metal mounting of the spheres, astrolabes, 
and globes which Halagu’s astronomer set up: 
at Baghdad. 

At this time we get indications of high 
achievements in branches of Mohammedan 
art—notably so in the metal work, the earlier 
bits of which are considered to have been 
made at Mosil, on the Tigris, some two 
hundred miles north-west of Baghdad, whose 
glory was then on the wane. The ornament 
of this metal work has a considerable bearing 
upon that of rather later Persian carpets. 
With its arabesque key patterns, scrolls, 
hunters, animals, mscriptions, and floral de- 
vices, it is the exemplar of a Mohammedan 
style that passes on from phase to phase be- 
tween the thirteenth and seventeenth century, 
with so little change that it is difficult to 
classify them according to locality or period. 
Some are more restrained and simpler than 
others, though all have the same air de 
famille. The simpler ornament was in ac- 
cordance with the tenets of orthodox Moham- 
medans. At an early date in the spread of 
their religion the Prophet’s followers had 
divided themselves into two parties. Persians 
belonged chiefly to the Shi-ite and more easy- 
going sect, while the Sunnite or orthodox sect 
comprised Egyptians, Copts, and Moors, as 
well as some of the peoples in Asia Minor and 
further east, who in the making of their rugs. 
and carpets inclined almost exclusively to 
semi-abstract and geometric ornament such 
as we have seen. The existence of the two 
sects helps, no doubt, to explain the mainten- 
ance in Oriental carpets of the two divisions of 
style in Mohammedan ornament. In both we 
find traces of Chinese influence. 

And now let me put before you two slides 
made from examples of the metal ornament, 
and point to Chinese details in them. 

The first example is from a casket rich in 
symmetrical ornament of delicate stems that 
intertwine and form panels, the most of which 
are filled with an interlocking angular pattern, 
the basis of which is a developed swastika 
device. The intertwisting stems may be de- 
scended from Coptic interlacements, but the 
swastika patterning is surely Chinese. The 
leafy scroll work, with birds here and there,. 
throws back to Chinese and Perso-Roman 
origins. The two winged figures on the feet 
of the casket are Perso-Roman or Sassanian, 
though the idea of such fantastic creatures may 
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have come into Mesopotamia from China or 


Egypt centuries earlier. 

The next slide is from a bowl and ewer, also 
of the thirteenth century, possibly from the 
hands of art craftsmen further east in Persia, 
as at Ispahan. 
these objects includes figures, and thus is 
more to the taste of unorthodox Mahomme- 
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bands of rope ornament, and resemble some of 
the enrichments in the ninth century mosque 
of Tulun, but their shape is also akin to that 
of the pointed device which we saw in one of 
the Chinese bronzes of much older style. The 
spout is a Chinese dragon head, whilst the 
head on the handle is that of a hound. But I 
will not encroach on your attention to expatiate 
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PERSIAN METAL BOWL WITH MOHAMMEDAN ORNAMENT. 


dans. Sportsmen hunting all sorts of strange 
creatures, mostly winged, and these in turn 
attacking others, together with gryphons back 
to back, are to be seen in repeated four-lobed 
panels, between which is a ground of Chinese 
key pattern. Bands of foliated Arabesque 
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PERSIAN METAL EWER WITH MOHAMMEDAN 
ORNAMENT. 


scroll work run under the rim, round the 
centre, and at the base of the bowl. (Fig. 10.) 

The ewer (Fig. 11)is decorated with kindred 
ornament though different in design, especially 
the shaping of the compartments on the lower 
part. These are formed by intercrossing 


upon the delightful cross-breeding in ornament 
which these objects exhibit. 

The contemporary richly coloured illumina- 
tions of Mohammedan MSS. and of book 
covers reflect the style of the engraved and 
damascened metal work. And from both are 
directly descended the compositions of colour 
and form which are woven in the more magni- 
ticent cut-pile carpets that were manufactured 
in Persia from the fifteenth century onwards. 
They practically superseded the carpets of 
simpler design during the fourteenth century 
and earlier. 

The first of my slides, to illustrate a few of 
these finer types, is from a carpet possibly of 
fifteenth century manufacture. Silver threads 
are inwoven with the coloured cut-pile of fine 
wool.. The border of cartouches inscribed 
with Persian characters incloses the field, at 
the centre of which is a circular device which, 
as we have seen, is a feature of Chinese and 
Mongolian rug designs. At each of the inner 
corners of the borders are segments of Persian- 
esque panels shaped and treated so as to 
suggest the shape of a conventional lotus 
flower. Within the central circular band is a 
four-lobed ornament—each lobe containing a 
peacock which is a favourite subject of Persian 
and Moghul Indian ornament. Over the main 
part of the field are many long and short 
wavy devices usually identified as Tatar cloud 
devices, and of frequent occurrence in Chinese 
ornament. 
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The next slide (Fig. 12) exhibits a carpet with 
a border of cartouches having inscriptions of 
which an interpretation, as given in the great 
Viennese, work on. Oriental carpets, mentions 
the Shah, for whom the carpet was made, and 
states that “‘ within the fair border of this 
field you see a flowery bed refreshing and 
lovely as the Paradise in Eden. To Chinese 
art its beauty is an object of envy” (this is 


PERSIAN CUT-PILE CARPET OF LATE FIFTEENTH 
OR EARLY SIXTEENTH CENTURY DESIGN WITH 
INSCRIPTIONS. 


clearly an indirect though palpable acknow- 


ledgment of the superiority of Chinese art, as: 


known to the Persians). And then follows a 
good deal more about the garden, and turtle- 
doves and nightingales. @ut on looking into 
the design itself, at the centre of the field we see 
a group of four lions, nose to nose, surrounded 
by fine spiral stems and Tatar clouds. Atthe 
top and bottom of this group is a pomegranate 
inclosed by two serrated long narrow leaves, 
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chafged with small sprays of flowers precisely 
like those on so-called Rhodian plates, and 
inside the pomegranate are a pair of peacocks. 
Beyond is a symmetrical distribution of 
fanciful floral ornament, lions, tigers or 
cheetahs springing on antelopes—nothing in 
fact to suggest the serenity of flowers and 
birds referred to in the inscription, which may 
have been by chance the handiest, though not 
the most apposite for the weaver to use. 

The next slide (Fig. 13) is from a carpet made 
in 1540 for the Mosque at Ardebil—a town in the 
north-west of Persia and not far from Caucasia 
and the south-western shore of the Caspian 
Sea. The wider part of the border is designed 
with alternating circular cusped panels and 
elongated panels, not inscribed but decorated 
with flowers and Tatar clouds. In the centre 
of the field is a large cusped medallion or 
roundel, containing dainty arabesque orna- 
ment; around the medallion is a series of 
pointed oval-shape panels, each filled in with 
floral and arabesque or Tatar cloud devices 
of different design. From the central pointed 
oval panel hangs an elaborate mosque lamp 
amidst flowered blossoms growing on delicate 
stems arranged in spirals straying symmetri- 
cally all over the chief part of the field. Close 
to the lower border is a white rectangular 
panel with the name of the maker of the 
carpet. At the corners within the border 
are segments as of the great central ornament. 
The narrow light bands of the whole border 
are enriched with repeated Tatar cloud de- 
vices. Of its kind this is probably the most 
remarkable carpet—and was made nearly fifty 
years before the accession of the great Shah 
Abbas to the throne of Persia. During his 
reign the arts were much encouraged at his 
capital of Ispahan and at other important 
towns of Eastern Persia. It is hardly pos- 
sible now to identify the manufacture of 
carpets of Perso-Mohammedan style with any 
particular town of Central and Eastern Persia. 
Several fine carpets were made from 760 to 
1258 in Western Persia or Mesopotamia—at 
Baghdad for instance, for luxury - loving 
Abbasid Caliphs. The ornament of these 
however, was chiefly: geometric (as in Fig. 9), 
if one may judge from Persian miniatures in 
the British Museum, of which I find a number 
quoted by Mr. Martin in his big work on 
* Oriental Carpets.”’ 

This is part of a Persian carpet perhaps, 
from Herat, with a border designed in a 
different style from what we have hitherto seen. 
The large Arabesque curved forms betweer 
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the pairs of varied pointed oval panels remind 


one of Chinese forms sometimes used in that 
ancient ornamentation composed with goggle- 
eyed ogre masks, which I have mentioned 
already in connection with the mosque of 
Tulan. The field of this carpet contains the 
wavy Tatar cloud shapes and several animals, 
the design of which seems to be Chinese in 
<haracter—as, for instance, the beast on the 
left with curious almost dragon head and a 
dashing tail: there is a smaller version of him 
within a pomegranate form below. Still lower 
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decorated vase or bottle towards the centre 
with a pair of Kylins at its foot, the minute 
serrations to the pointed oval and circular 
cusped shapes inclosing birds or fishes, the 
cone shape, and the minute floral forms 
throughout: all these seem to tell of a Chinese 
Mohammedan designer. 

This carpet is less strong in Chinese in- 
fluence, but even so we do not lose it. As 
compared with what we have seen, the design 
of the field is remarkable fer cypresses, 
almond trees in blossom, rose trees, birds 
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PART OF THE CUT-PiILE CARPET MADE IN 1540 FOR THE MOSQUR AT ARDEBIL, N.W. PERSIA. 


down is a black panther, perhaps springing | 


across a similar dappled beast. Above, on 
the right, is a dappled stag with antlers. 
Stags and fawns are favourite animals in 
Chinese porcelain of the Ming dynasty (1368- 
1644). 

Here is another variety of design in which 
Chinese influence seems to me to be very 
strong. The border is of delicate Arabesque 
design: within the counter-changing and 
almost lotus-shape compartments the group 
of the leopard or cheetah seizing an antelope 
or goat is repeated. But on the field are many 
devices, the like of which our previous designs 
have not given us: for example, the highly 


perched amongst their. branches, hares by 
their trunks, at the centre,ducks apparently, 
and at each corner a flying phcenix—the 
mystical Chinese bird with elaborate tail. 
All these are brought into ornamental effect 
by symmetrical arrangement chiefly. The 
border, like that of the immediately previous 
Carpet, is of counter-changing, semi-iotus- 
shape compartments, within which is delicate 
conventional flower ornament. 

Here, again, is part of a carpet of somewhat 
similar design, with trees and animals—the 
dragon is by the trunks of the cypresses, a 
flight of cranes, amidst Tatar cloud devices, 
fills the cusped centre panel. It is a pity that 
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the upper part of this carpet, which came from 
a synagogue in Genoa, has been'so cut as to 
destroy practically a corner panel, in which 
there was the figure of a man apparently in 
Chinese dress, and by him some unusual orna- 
ment of Chinese style—quite different from 
the Arabesques of the border. The flight of 
cranes recalls the class of: subject for which 
the Chinese painter, Hsieh Chi, of the seventh 
century, was renowned. The carpet was prob- 
ably designed and woven in North Persia 
about 1450. 

With the Persian carpet designs fresh in our 
eyes I may now show a slide from one of the 
several so-called Polish carpets.. Its design is 
of a purely Persianesque type, but somewhat 
angularised and stiffened in appearance. The 
materials are silk pile or velvet intermixed 
with gold and silver threads.. The question of 
its Polish origin is one of many raised for dis- 
cussion which does not lead any one far on 
the road towards understanding material and 
artistic excellences. 
there were certainly some Persian or Turkish 
weavers in Poland in the eighteenth century 
who made golden brocades for a short time. 
The specimen before us is apparently of 
earlier manufacture, and may perhaps be, 
Dr. Bode, of Berlin, has suggested, 
of Turkish manufacture—one of the rich 
Damascus carpets in which the Venetians 
traded in the sixteenth century. . 


Rather poor in character of design is this © 


cut-pile carpet which may be of Moorish 
manufacture to conform to the taste of some 
orthodox Mohammedan customer. The cruci- 
form panel is poorly shaped when compared 
with Persian panels. The groundis covered with 
inscriptions of the ninety-nine names of Allah. 
The stars in the border are suggestive of Cairene 


and Moorish titles of indifferent quality. ‘The 


carpet came from a mosque at Aleppo. 

In the same class. of: debased ornament, 
derived from finer originals, we may place this 
carpet. Most of the forms are undecipherable. 
A cypress tree is fairly evident; below it to 
the left is a queer and somewhat entangled 
device which I think we may calla dragon ; 
still lower down to the left is a pair of shapes 
which faintly resemble those of animals, and 
to the right of them is an equally faint re- 
semblance of a long-necked bird—possibly a 
crane. The carpet is called Persian of the 
sixteenth or seventeenth century. Another 
specimen elsewhere is described as “being 
made before the fifteenth century. The scheme 
of the design is usually found in woven stuffs 
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of the fifteenth ‘century with details and 
devices of intelligible beauty. I think that 
the indications are in the direction of 
establishing such carpets as.the one be- 
fore us as ambitious attempts by carefub 
weavers far removed from properly-draughted 
designs and relying, therefore, upon elusive 
memories for their ornamentation, which does: 
not call for much admiration. 

The strenuous: itinerant instrumentalist 
seated on the pavement, and diligently twang- 
ing the strings of his harp with some rhythm, 
much discord and uncertain melody is surely a 


kind of confrère of these weavers of distorted) 


patterns. 

This slide is from two carpets of Indian 
manufacture at Malabar, the modest patterns 
of which—especially that on the right hand— 
are directly borrowed from inlaid work of the 
fifteenth century, done by Mohammedans at 
Broussa, in Asia Minor, and in Venice, &c. 
A similar style of pattern occurs on carpets. 
made at Tanjore. 

A considerable number of Persian carpets. 
were made in the sixteenth century, from 
designs, of which the leading feature was a 
framing. Here this. 
feature is carried out,.so as to produce a 
succession and series of interchanging panels. 
—each of which is filled in with plant forms, 
Tatar clouds, arabesques or pairs of birds. 
Schemes of net pattern, but in other varia- 
tions, may be traced in Roman mosaics con- 
temporary with Coptic tapestry weavings, as. 
well as in Byzantine shuttle weavings, thence 
they pass into medizeval European textiles and 
embroideries, and architectural enrichments, 
before appearing in carpets. 

Another and simpler example of this scheme 
of design is shown in this next slide from an 
Indian or Persian carpet of the sixteenth or 


. seventeenth century. The border is much 


narrower; the net or framework is defined in 
delicate spiral stems, and at their junctions. 
are variously shaped panels—the network 
itself does not form such recurrent panels as. 
in the previous specimen, but is independent 
of those here shown. 

From these I pass to specimens of another 
type of design.. That on the left is probably 
of Caucasian or Kurdish weaving, and in the 
style of fifteenth century carpet designs, whilst 
that on the right is of Spanish or Moorish 
work. Its field is covered with a diaper pat- 
tern of small foliated crosses, and towards the 
middle there are two eight-cusp circular’ 
panels containing a shield of‘arms. The outer 
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_ border has Kufic characters mixed with small 
animal, bird, and blossom devices, which are 


repeated in the squares of the narrower inner | 
The border pattern of the Jeft hand 


border. 
rug seems to be of ornament developed from 
..Kufic writing, and such borders are seen in 
Persian miniatures dating even from the end 
_of the fourteenth century, and more often in 
later miniatures as well as in paintings by 
such artists as Hans Memling (1425-90) Raf- 
faele (1483-1520) and many more at this time. 
Such carpets with others coming into general 
„use .by the well-to-do in Europe served more 
often as table than as floor coverings, and it is 
claimed that some of-them were made even in 
England. 

Here, for instance, is one of these carpets. 
The design of the border .corresponds with 
that we have just discussed; at the sides and 
bottom of it are shields with the arms impaled 
on them of two English families, and on the 
lowest part of the carpet are the words, 
“‘Feare God and keep His commandments. 
Made in the year 1603.” 

At this time East India merchants caused 
carpets to be made to their order at Lahore 
and elsewhere, and their coats of arms and 
initials would be introduced into the designs. 
A very fine specimen of such carpets belongs 
to the Girdlers’ Company, and has been illus- 
trated in recent books about carpets. 

On the ornamental side of carpets made in 
Europe from the sixteenth century onwards, 
there is much to say. On the gradual develop- 
ment of European methods of carpet manu- 
facture there is still more to say; but in these 
lectures I can give an extremely brief résumé 
only of a few incidents that stand out. The 
oldest of them has to do with those French 
Corporations of Zafzsszers whose thirteenth 
century regulations are well known and have 
‘been much discussed with the objett of “deter- 
mining which of the two bodies—the ‘‘ Tapis- 
siers Sarrasinois’’ and the ‘‘ Tapissiers Nos- 


trez’’ were concerned with the manufacture of 


flat-surface floor covering and -that of raised 
pile. Their weavings were employed for seats 
and hanging on walls, or placing on tables, 
and this more often probably than as floor 
coverings—rushes or mats being then ordi- 
narily strewn on floors. Illuminated MSS. 
supply indications of their patterns, which 
were generally diapers and spottings ; patterns 
of fuller design were displayed upon imported 
Oriental carpets. With the early years of the 
sixteenth century the manufacture of tapestries 
in France begins to be organised, under the 
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patronage of the Government, but it is not 
until the seventeenth century that pile-carpet 
making, under this patronage, is well started 
at a disused soap:factory known as the Savon- 
nerie of Chaillot, on the outskirts of Paris. 
Here were made the /fapzs veloutés — pile ` 
carpets as distinct from the Zagzs ras, or flat 
surface carpets that were being produced at 
several of the tapestry weaving centres—the 
Gobelins, Beauvais, Tournai, &c. The manu- 
facture of the two sorts was not combined 
at the Gobelins works until early in the 


nineteenth century. Aubusson carpets were 


first made early in the eighteenth century 
from designs that reflected the Louis XV. 
style — naturalistic floral garlands, ribbon- 
knots, all shown with lights and shades, and ~ 
entirely distinct in style from that of any 
Oriental rugs and carpets. 

In Spain some rugs are likely to have been 
made at many of the old Moorish towns, 
Malaga, Almeria, and Granada, perhaps as 
early as the middle of the ninth century, when 
their ornamentation would have been probably 
of the geometrical and abstract character, 
intermixed with inscriptions that appealed to 
Sunnite Mohammedans. Towards the end of 
the fifteenth century Spain had much to do 
with Flanders, where tapestry- weaving was 
flourishing ; it appears that at this time the 
making of Spanish carpets as distinct from 
Moorish carpets began. Specimens of them 
have come lately into collectors’ hands, some 
with cut-pile, others with looped surface similar 
to those Egypto -Roman stuffs that we 
saw at the beginning of this lecture, and 
others wrought in a sort of cross-stitch em- 
broidery. | 

Here are now two of the Spanish rugs I have 
in mind, made probably. in the sixteenth. or 
seventeenth century, one (Fig. 14) with a surface 


‘of loops has an ogival net or frame of vine 


stems with symmetrical groups of leaves and 
grapes alternately placed in the ogival panels. 
The scheme of the design is Byzantine origin- 


ally, and became finely developed in Italian 


velvets of the fifteenth century. The border. of 
this carpet is is of a continuous stem scroll with 
offshoots of conventional plant shapes. The 
other carpet (Fig. 15)isof cut pile of fair quality, 


its field of three octagonal panels or wreaths 


enclosing scroll ornament with a slight resem- 
blance to Saracenic Arabesque disposed on 
the plan of across, hasa border of Italianesque 
scrolls, gryphons and baskets. In both carpets 
the corners of the borders are not well managed 


.- in design—a defect which is seen constantly 
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in Oriental carpets other than Persian, and 
runs through ornamental textiles woven from 
insufficient drafts, the completion of which is 
left to chance that the weaver can supply the 
deficiency of design. 

The weaving of pile and other carpets in 
European countries from designs by Europeans 
arose more or less simultaneously in Spain, 
Italy, France, Flanders, and England, about 
the middle of the sixteenth century. The 
English industry was stimulated a great deal 
through commerce with the East Indies and 
by the employment of Flemings here. But, 
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CENTURY. 


besides this, a few enterprising Englishmen 
sent trusted workmen to Asia Minor to learn 
the methods of making ‘‘ Turkey carpets.” 
Now-a-days, when museums expound technical 
and artistic efforts, progressive and otherwise, 
material facts are becoming available in an 
almost unexpected way to illustrate allusions 
and records, and thus give reality to much 
that has been speculative. 

Unquestionably of English manufacture, or, 
‘more correctly, of manufacture in England, 
is the pile carpet shown on the screen. 
Details of its ornamentation may throw back to 
Oriental sources, but the coats of arms are 
distinctively British. In the centre are the 
Royal arms, with a date 1570 and E.R.— 
Elizabeth Regina. On the left are the armsof the 
borough of Ipswich, and on the right the arms 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Fuly 15, 9x0. 


of a Suffolk family. Other equally interesting 
examples have lately become available for con- 
sultation, so that no doubt we shall soon learn a 
good deal more of English carpet ornament than 
we know at present. Carpet making at Wilton 
and Axminster dates from the end of the 
seventeenth century, and its history from that 
time forward can be pretty clearly traced. 
Many Frenchmen were employed there and 
elsewhere in England during the eighteenth 
century, and introduced much of the French 
taste in carpet ornamentation. The Society of 
Arts, as early as 1758, gave prizes for English- 
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SPANISH CUT-PILE CARPET, SIXTEENTH CENTURY. 


made carpets, ‘‘in imitation of those brought 
from the East, and called Turkey carpets ;’’ 
and the Transactions of the Society of 25 years 
later record how the manufacture of these was 
then established in different parts of the 
kingdom, and ‘‘brought to a degree of elegance 
and beauty which the Turkey carpet never 
attained.” 

It is not difficult to make a pretty close 
guess of what large Georgian carpet designs 
were like. Some of them at least had a flavour 
of the French taste, and of that I have one 
interesting design, made at the beginning of 
the eighteenth century by Robert de Cotte, for 
a pile carpet woven at the Savonnerie. It is 
rather like a ceiling decoration and @ propos 
to a style that the machine-made patent 
Axminster and other carpets have been affect- 
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ing during the last few years, presumably to 
the content of some people, who do not care 
for the restrained treatment of ornamental 
forms and harmonious colours in Oriental 
carpets. 

As to Italian carpets I have not collected 
much information. Shuttle weaving by pea- 
sants in the Abruzzi continues to the present 
day, and is responsible for most of their bright 
coloured woollen aprons, with stripes, that are 
broché or woven with floating threads. This 
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ments in which are respectively fountains, 
lions, horses, or perhaps unicorns, lambs of 


-God bearing the cross and a flag, double- 


tailed mermaids with mirrors in their hands, 
and double-headed eagles, of a seventeenth 
century type, though almost all of them are 
emblems with traditions behind them, that in 
some cases spring from Gnostic sources of more 
than a thousand years earlier. Emblematical 
ornament, however, is far too big a subject to 
discuss now. The border of the carpet is a 
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ITALIAN CARPET, SEVRNTEENTH CENTURY; WOVEN AT PESCOCOSTANZA. 


same character of work has been done for 
some centuries. In the fifteenth and sixteenth 
centuries Perugia was notable for white linen 
table cloths and towels, droché with blue 
threads in a considerable variety of interesting 
patterns. Further south Pescocostanza ap- 
pears to have been noted in the sixteenth and 
seventeenth centuries for similar shuttle woven 
woollen rugs, of one of which I have a slide. 
The style of the òroché ornament is virtually 
the same as that of the Perugia linens. In 
the specimen now before us we have a field 
.broken by garlands into repeated compart- 


woven imitation of Italian lace points or Van- 
dykes of the late sixteenth century. 

The last slide is from two pile rugs made at 
Merton from designs by the late William 
Morris. In both of them we trace his regard 
for Oriental symmetrical arrangement and 
flatness in treating ornamental devices. 

In conclusion, I must mention my indebted- 
ness to important publications, amongst which 
are the late Dr. Bushell’s hand -book on 
‘« Chinese Art,” Mr. Martin’s admirable work 
on ‘‘ Oriental Carpets’’ and the great Vien- 
nese publication also on ‘‘ Oriental Carpets.’’ 
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This latter work contains illustrations of a 
hundred carpets’ or rugs—each of which Dr. 
Alois Reig] has described in detail with un- 
. sparing care. 

I do not think that either of these two last- 
named authorities, or even Dr. Bode, of Berlin, 
and others, who have a profounder erudition 
than I can pretend to, have paid enough con- 
sideration to the enlivening effect which 
Chinese ornamental design must surely have 
had for the last two thousand years at least 
upon that of other nations west of China, and 
especially in regard to its share in the invén- 
tion of Mohammedan ornament. In offering 
a few hints upon that matter I hope that I 
have not made too great a call upon your 
attention. Mohammedan ornament, whether 
to the Sunnite or Shi-ite taste, plays a very 
important part in carpet ornamentation. The 
more it can be investigated and appreciated 
the less likely are we to manufacture carpets 
with quasi-Oriental patterns that are at times 
really ludicrous in their simple-minded imita- 
tions of distorted devices. 

It is extraordinary what modern machinery 
can do in producing carpets of any sort of 
design. Certainly the daintiest that I have 
seen recently were manufactured at Glasgow, 
and are reproductions of some of the finest 
and most intricately-patterned Persian rugs. 

Messrs. Maple and Messrs. Warings have 
kindly lent the specimens of English machine- 
made rugs, as well as interesting portions of 
hand-made carpets, not only from England, 
but from other European countries as well. 

The next branch of textile ornamentation 
that I shall touch upon is that of dyeing and 
printing ornament on linens and cottons. 


HOME INDUSTRIES. 


Shipping and Over-Insurance.—The question of 
marine over-insurance was discussed in the House of 
Lords last week, and a strong and general opinion 
expressed that the law needs strengthening. It is 
still true that rotten ships are sent to sea over-insured, 
that they may sink, but the percentage of such ships 
is very much less than in the days when the author of 
“ Hard Cash ” fulminated against the unscrupulous 
shipowner who resorted to this atrocious plan for 
making money. ‘‘ Of all the preventable causes of loss 
of life at sea,” said Lord Brassey in the Lords’ debate, 
“ over-insurance is the most fatal.” In his evidence 
before the Royal Commission, Mr. Harper, secretary 
‘to the Salvage Association of Lloyd’s, said, ‘‘ The 
care of a ship divides itself into a hundred particulars 
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.+.. and it is certainly likely to be relaxed in the 
case of an owner who knows that if his ship goes to 
the bottom, perhaps from the very circumstance that 
he has not given sufficient attention to her, he 
not only gets the whole of his money invested in the 
ship, but a profit besides into his pocket.’’ ‘That is 
the crux of the matter, and the problem is how to 
prevent this profit passing into the pocket of the un- 
scrupulous shipowner. But it is not by any means 
safe to assume that because a ship has gone down 
which was largely over-insured therefore tbe pre- 
sumption is that her owner was culpably careless as to 
her safety, if not something worse. It must be re- 
membered that in many cases underwriters have been 
in the habit of insisting upon insurances being taken 
out on values much higher than the market values, 
and that owners in some of these instances have 
been absolutely compelled to submit under penalty 
of having to run uninsured altogether, a risk that 
might well prove ruinous to the owner concerned. 
In this way, owners are forced to over-insure, and if 
their ship goes down, they have to meet the charge 
of over-insurance levelled against them by the Court 
authorities, and the public are led to believe that the 
owners have been deliberately over-insuring, when, in 


‘fact, they had been pleading with underwriters to 


insure them at lower valuations. Again, many 
managing-owners are bound by their articles of 
Debts accumulate, 
and managers have to insure for considerable 
amounts to protect their interests adéquately. In 
these days deliberate over-insurance is certainly not 
common, but it exists, and it may be hoped that the 
Government will soon deal with the problem of its 
prevention. One suggestion that has been made is 
for underwriters to insist on a high valuation on not 
very desirable boats for ordinary claims, but to pay 
only a certain proportion of that amount, perhaps 
75, 60, or 50 per cent. should a total loss occur. 
Thus, in case of an accident, repairs would be paid for 
in full, but in case of a total loss only a percentage of | 
the sum insured. It is pleasant to be able to note 
that whilst a good deal that is disturbing is still 
connected with marine insurance, there has been 
a notable reduction in deaths at sea by wrecks and 
casualties. Lord Brassey was able to quote the 
following figures. In 1877-8 the deaths from these 


. causes were I in 157 of the total number of the crews ; 
ten years later they were I in 397; in 1907-8, I in 


503. 


Patents in Holland.—Since the repeal of the Dutch 


Patents Act in 1869, patentees have been without 


protection in Holland. The repeal of the Act was 
due to the opinion that patents were obstacles to the 
free development of industry, but experience has not 
supported the conclusion, and for some time past 
there has been a movement in favour of some sort of 
protection for the inventor. After many delays a new 
Patents Bill has been drafted, which will shortly be 
considered by the First Chamber and probably passed. 
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The main requirements of the Bill are as follows :— 
‘There must be novelty in the discovery, and it will be 
considered lacking if the. discovery should have been 
previously so described as to have been already capable 
of technical application. Instruments and machines 
ased in manufacture are patentable, as are also food 
stuffs. A new material or substance is not patent- 
able, ‘but may be protected by patenting the method 
of making it. The discoverer of a patented im- 
provement to a previous patent is to have the right 
to purchase the original patent from the holder, and 
this right may be enforced by law. Ifthe patentee 
takes no steps to work his patent for three years after 
obtaining it, he may be forced to sell his rights, or 
grant licenses, if thought desirable in the public 
interest, and if five years elapse and the patent is not 
‘being actually worked in Holland it becomes invalid. 
The rights are granted for fifteen years. As Holland is 
‘a party to the Industrial Property Convention of 1883, 
an application for a patent in some other country is 
-now allowed a year for registration in Holland. © 


Shipbuilding in 1910.—The shipbuilding figures 
for the six months ended June are not, as yet, 
available as they affect the English yards, but the 
general expectation that the output of the United 
Kingdom for the first half of this year would show 
considerable improvement upon the figures for 1909, 
‘has been fulfilled. A rough estimate of the output of 
-the United Kingdom, in the six months ended June 
30, puts the product at about 600,000 tons, which 
is a substantial improvement upon the returns of 1909 
and.1908. Up to the end of May the output of the 
. United Kingdom was computed at 276 vessels of 
523,495 tons as compared with 206 vessels of 379,766 
tons in the corresponding months of 1909. For 
Scotland the actual returns are available, and 
there the recovery has been much more marked 
than in’England. From the Scotch shipyards there 
were launched, during June, 36 vessels of 34,479 tons 
and over 20,000 tons of this total output was made up 
by two cargo liners of 7,500 tons each and a 5,100 
ton cargo boat. In the six months the production 
.was 231,449 tons of which 216,795 tons were launched 
on the Clyde. The 231,449 tons of the present year 
compare with 159,090 tons in 1909, and with 140,150 
-tons in 1908, but this output is largely due to the 
larger warships launched in the earlier months. It 
-is satisfactory to know that there is no longer Jikeli- 
hood of a Jabour struggle. The wage question has 


‘not yet actually been settled either in the shipyard or. 


.the engineering branches of the industry, but a 
. peaceful arrangement is now generally anticipated on 
.a basis that will mean an addition of 5 per cent. to the 
: labour cost of steamers. 


Timber Supplies.— It might be thought that the 


largely-increased use of.iron and. steel,. stone and 


. cement, would have reduced’ the comparative demand 
:for timber, but statistics show the:,;contrary. Far 
from there being proportional reduction there has been. 
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immense American and Canadian reserves. 
‘many of the Russian forests are at present in- 
accessible, and the rapid destruction of the forest 
_contiguous to ready means of transport, and the | 


upon prices. 


inland and northwards for the supplies. 
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striking increase in the demand. The ratio of increase 
has been largely in excess of that of the population. 
In the concluding forty years of the last century the 
population of Great Britain increased by about 42 per 
cent., but the imports of timber were trebled. Nor 
is this great increase confined to Great Britain. In 
a circular issued by the Forestry Department of the 
United States, it is stated that the proportionate in- 
crease of population since 1880 was only half of the 
proportionate increase in the consumption of timber 
during the same period. And there has been a pro- 
portionate increase in cost. It was stated before the 
Royal Commission on Coast Erosion that imported 
timber had doubled in value during the previous 
twenty years, and the price of forests in Sweden, 
Canada, and the United States was ten times higher. 
One witness hazarded the prediction that in less than 
thirty years the £30,000,000 worth of timber now im- 
ported into Great Britain would cost £60 000,000 
or £90 000,000, if it could be got at all. Last 
year the total value of the timber imported was 


. 423,591,000. About a quarter of this was repre- 


sented by hewn wood, and sawn or split, planed or 
dressed, accounted for £15,469,000. The British 
production of timber was valued at only between 
£5,000,000 and £6,000,000, so that our dependence 
upon fereign supplies in the matter of timber is nearly 
as great as in wheat. And yet very competent men 
are of the opinion that our timber needs could be 
fully met if only a part of the 20,000,000 odd acres of 
land now lying waste and suitable for planting were 
planted. It may be said that though we have to 
look to Canada and the foreigner fur the bulk of our 
timber supplies they are very ample for all con- 
ceivable requirements. No doubt that is the case at 
present, and will be so for, perhaps, another genera- 
tion, but the forests of the world are being drawn 
upon at a rate of which few have any conception. 
Russia and Finland have some 500,000,000 acres of 
forest reserve, Austria has 50,000,000, Sweden 
48,000,000, Germany 34,000,000, and other 
countries smaller areas, not to speak of the 
But 


steady rise in wages have already had serious effect 
The cost of the labour involved in the 
felling, transporting, and manufacturing of wood is 
very great, probably nearly as much as its first cost, 


.and the owners of standing timber are no longer 


willing to sell at the low prices that in times past were 
readily accepted from the merchant.. The timber 


. supplies of the United States and Canada are, of 


course; enormous. The total area of land under 


forest in the former country is, roughly, 700,000,000 
-acres, and Canada’s total forest area has been placed 
at 1,250,000 square miles; but even in. Canada the 


cost of transport must-increase very materially in the 
near future as it becomes necessary to go further 
And the 
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destruction due to forest fires, and winds, ts very great. 
It is clear that the price of timber must increase very: 


seriously before many years have passed, and those. 


who urge that the State ought to press forward with 
afforestation on a large scale are not without cogent 
arguments in support of their contention. 


OBITUARY. 


GEORGES BERGER.—Monsieur Georges Berger, 
whose death was announced in Zhe Times on the 12th 
inst., has been an Honorary Corresponding Member 
of the Society since 1888. At the time of his elec- 
tion he was General Commissioner for the Paris 
Exhibition of 1889, in which the Society of Arts took 
a very active interest. It was mainly owing to his 
personal exertions that a committee was formed with 
the then Lord Mayor, Sir Polydore de Keyser, at its 
head, to ensure the representation of this country at 
the Exhibition. Those who were associated with 
Monsieur Berger in his work in connection with 
the Exhibition fully appreciated the tact and capacity 
he showed in its organisation, and its success was 
due in no small part to his efforts. Monsieur Berger 
was organiser of the Museum of Decorative Arts 
in the Louvre, one of the initiators of the Société 
des Amis du Louvre, and a member of the Conseil 
Supérieur des Musées Nationaux. At the time of his 
death he was 72 years of age. 


"GENERAL NOTES. 


MEMORIAL TasBLETS.—A memorial tablet has 
recently been affixed by the London County Council 
to St. Philip’s Vicarage, Newark-street, Whitechapel- 
road, which was for three years the residence of John 
Richard Green, the historian of the English people. 
Green was appointed to St. Philip’s, Stepney, in 
November, 1865. It was a very large parish of 
16,000 souls, with a salary in inverse proportion to 
the amount of work to be done. The difficulty of 
making both ends meet drove Green, while resident 
here, to contribute a great number of articles to the 
Saturday Review and the Quarterly, but it interfered 
with the more serious work on which his heart was 
bent, and early in 1869 he was glad to accept the 
Senior Librarianship at Lambeth Palace. 

A tablet has also been affixed to No. 16 Serjeant’s- 
inn, the home, from 1841-1877, of John Thadeus 
Delane, the famous editor of Tke Times. Here he 
entertained on a lavish scale the wit-and intellect of 
the day, and he kept such a table that ‘‘no guest ... 
however much of a gourmet he might be, ever carried 
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away any but pleasant memories of the skill of an ex- 
cellent French cook.” Delane, of course, did most 
of his- editorial work at the office of Zhe Times, but 
on several occasions when he was laid up with sick- 
ness, he directed the policy of the paper from 
Sesjeant’s-inn. 


VIOLIN MAKING IN GERMANY. — The “wood 
principally used in the manufacture of violins 
in Germany is the so-called ‘‘flamed,’’ or curled 
maple. Birds’-eye maple is used only to a slight 
extent, being employed more in the manufac- 
ture of guitars than violins. This flamed maple 
is now obtained from the mountainous districts of 
Eastern Austria. It is found growing in rugged 
places, the flame seemingly being all the better the 
more rugged the soil. In order to make use of all 
the wood that is suitable, and to saw it so as 
to bring out the flame to the best advantage, the 
wood, according to the United States Consul at 
Markneukirchen, is brought to that place, where the 
great skill and experience required in its working are 
found. The trees are sawn into lengths of 1°20 to 
about 3 metres (metre — 3°28 feet). These lengths 
must be in metres, and divisible by 40, so as to allow 
the proper length for the violin. Extreme care must 
be taken with the wood, as every mark detracts from 
the value. Only those trees cut after the sap goes 
down in the autumn and before it returns are suitable 
for violin wood, and the auicker the wood is trans- 
ported after cutting the better. Only the flamed 
part of the. tree is cut and sawn, as smooth maple is 
not worth the cost of transportation. When the 
heart of the tree is sound it is merely sawn into 
lengths convenient for transportation. If the heart 
is unsound the tree is split, and the rotten part is — 
cut away, thus making a great saving in transporta- 
tion charges. This work must be done under the 
supervision of one thoroughly understanding the 
nature of the wood, and great care must be taken. 
The demand for this wood is considerable, one firm 
alone using about £3,000 worth annually. Be- 
sides Markneukirchen, violins are manufactured 
to a considerable extent in Schönbach, in Austria, 
Mirecourt in France, and Mittenwald in Bavaria. 


WHEAT ELEVATOR FOR KARACHI.— The com- 


mittee appointed by the Indian Railway Board last 


year to consider the question of introducing the 
wheat-elevator system for Karachi, which is the great 
export centre for wheat crops cf the Punjab and 
Sind, have issued their report. They consider that, 
in view of the urgent demand that exists for wheat to 
be conveyed to Karachi in the months of May, June, 
and July, the provision of a suitable elevator there 
would increase the capacity of the port, and:secure a 
more rapid turn-round of rolling stock. The cost of 
providing such an elevator would be a great deal less 
than that of any other works giving equal accommo- 
dation for discharging grain from the railway wagon 
and loading into the ship. 
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NOTICES. 


CHAIRMANSHIP OF COUNCIL. 


On Monday, the 18th inst., at their. first 
meeting, the Council 
CAMERON LAMB, C.B., C.M.G., Chairman 


for the ensuing year. 


INDIAN SECTION COMMITTEE. 


A meeting of the committee of the Indian 
Section was held on Wednesday afternoon, 
the 13th inst. Present:—Sir William Lee- 
Warner, K.C.S.I. (Chairman of the Com- 
mittee), Mr. Thomas Jewell Bennett, C.LE., 
Sir George Birdwood, K.C.I.E., C.S.I., LL.D., 
M.D., Sir Steyning William Edgerley, 
K.C.V.O., C.I.E., Sir Frederic W. R. Fryer, 
K.C.S.1., Mr. Henry Luttman-Johnson, Sir 
Patrick Playfair, C.I E., Mr. W. S. Seton- 
Karr, Sir James Thomson, K.C.S.I., and 
Colonel Charles Edward Yate, C.S.I., C.M.G., 
with Mr. S. Digby, C.I.E. (Secretary of the 
Section). 


DIRECTORY OF THE ROYAL SOCIETY 
OF ARTS. 


The ‘‘ Directory of the Royal Society of 
Arts ’’ contains a short sketch of the Society’s 
history, an account of the Trust and Prize 
Funds which it administers, a history of 
the Examinations which it has carried on for 
: the past Soyears, a description and illustrations 
of its Medals, lists of the Albert Medallists, and 
of past and present officials, the Charter and 
By-Laws, and other general information. | 

The price of the Directory is 2s.; to members 
1s. 6d. (post free). Copies can be obtained 
from the Secretary. 


elected SIR JOHN. 


PROCEEDINGS OF THE SOCIETY. | 


CANTOR LECTURES. 


TEXTILE ORNAMENTATION. 
By ALAN S. COLE, C.B. 


Lecture l1.—Delivered Fanuary 24th, 1910. 


The rendering of ornament on textiles by 
means of dyeing, stamping, printing and cog- 
nate methods, is the subject of my two next 
lectures. | 

Dyeing, in its ancient stages, was limited 
apparently to a smaller range of colours than 
that which has now become available ; stamp- 
ing by hand with incised blocks was, from the 
first, essentially for patterns of repeated details, 
as distinct from designs of ornament in which 
the details are more varied, and are repeated 
less frequently ; printing from engraved flat 
metal plates, or, later on, from engraved metal 
cylinders, is modern, and is particularly suit- 
able for covering at one impression a consider- 
able surface of textile with any sort of design. 
It has almost supplanted hand stamps. It 
counterfeits their work as well as that of simple . 
patternsthat are dyed, without resort to stamps. 
Thus, although some of the old methods have 
become extinct, their effects are still per- 
petuated by new processes. Whatever know- 
ledge of chemistry, in old times, was brought. 
to bear upon dyeing and stamping ornament 
into textiles, modern knowledge has greatly 
extended the scale of colours, and has affected 
the composition of discharge, resist, and fixing 
fluids, as well as printing inks, just as much as 
mechanics and mathematics have developed 
machines and appliances to make swift ard 
voluminous output. | 

However, I cannot venture to go into such 
technical and scientific matters. I treat my 
subject very generally, touching upon its 
history, and phases ofits ornamental character, 
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whether in regard to hanging, furniture cover- 
ings, &c., or costume, and close the lecture 
this evening with a notice of printed stuffs pro- 
duced at the beginning of the sixteenth century. 

The earliest written records seem to show 
that when the industry of staining ornament 
into stuffs was becoming recognised as an 
established occupation, it was associated 
with guilds or corporations of dyers. But later 
records, those for instance of the fourteenth 
century, point to ornamental design as having 
become so important that block cutters of 
designs for textile printing, frequently with 
inks, were by preference and suitability of 
Occupation enrolled as members of painters’ 
guilds. In the eighteenth century, when the 
industry was expanding in Europe in a way 
not {previously experienced, and dyeing then 
was much in question, its interests returned to 
their connection with corporations of dyers, 
notwithstanding the preponderating import- 
ance to it of ornamental design. For the 
lasting and more permanent colour decoration 
of textiles dyeing is indispensable; at the 
same time, without the assistance of orna- 
mental design and methods of applying it, 
dyeing by itself cannot yield variety of orna- 


- ment. 


Primitive use of dyeing seems to have gradu- 
ally arisen wherever human beings found in- 
gredients that could be rendered by simple 
means suitable for obtaining decorative effects. 
Carlyle has described decoration as the first 
spiritual want of man. But in some climates, 
material wants were felt sooner than this 
spiritual want, and there—man found his im- 
pulse to spin and weave. In other quarters of 
the globe the practice of spinning and weaving 
in combination with dyeing may be traced back 
to what are virtually prehistoric times. We 
can therefore surmise at least the existence of 
undatable textile decoration, which was humble 
probably when brought into line with the more 
developed work of historic nations, even those 
of great antiquity. Of such old and developed 
work China, Egypt, Mesopotamia, India, and 
then, considerably later on, European countries, 
provide indications as well as some actual 
specimens produced at different times, within 
the range of the last four thousand years at 
least. It is with these indications that I shall 
first deal, and then in due course come to the 
actual specimens of which the greater number 
date from the latest of the centuries just men- 
tioned; whilst the earliest specimens are pro- 
ducts of about the fourth century of the 
Christian era. 
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Patterns on costumes depicted in Egyptian 
wall paintings some 2000 B.C. supply evidences 
suggestive of the use of staining, embroidery 
or weaving, according to the style of units of 
which the patterns in question are composed ; 
so too do a few illustrations of subsequent 
Assyrian stuffs. 

In the Pentateuch we get frequent allusions 
to the industry of Syrian dyers of linen, with 
blue, purple and scarlet, though they do not 
supply decided indications of pattern. On the 
other hand, Homer notices variegated cloths 
which were made at Sidon, on the coast of 
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INDIAN “TYE AND DYE” (BANDHNA) WORK: 
PARTLY UNTIED. 


Syria, at least goo B.C., and I take it that his 
expression ‘‘ variegated’’ means some sort of 
designed decoration or pattern. Herodotus, 
400 B.C., is more explicit when describing 
ornamental stuffs presented by Egyptian rulers 
to Grecian magnates; and again, when he 
writes of inhabitants of the Caucasus, who 
made a dye with pounded leaves mixed with 
water, and then painted upon their cloths 
figures of animals which never washed out, 
but last, as he says, as though they had been 
woven into the cloth from the first, and wore 
as long as the garments themselves. Here, 
then, we have instances of textile ornament 
produced immediately in connection with 
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dyeing. Although ‘‘painting’’ is the word 
used by Herodotus, it may, perhaps, be read 
in the sense, not of painting with a brush and 
colour, but of obtaining by some other means 
the ornament in question upon the cloth, and 
in that case one may venture a surmise as to 
the way in which these Caucasian dyers may 
have proceeded. For instance, they may have 
used some simple method analogous to, if not 
the same as, one which has been practised for 
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become tied into innumerable small bunches. 
The cloth then goes to the dyer, who dips 
it into the dye pan. When the dye has 
dried, the pack threads are snipped, the 
knotted parts are released, and the pattern or 
design reveals itself in white spots reserved 
from the dye. This description, I think, will 
be made more intelligible if I now show you a 
couple of slides; the first (Fig. 17) is from one 
of these Indian cloths which has been knotted 
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INDIAN ‘TYE AND DYR” (BANDHNA) WORK. 


considerable periods in India. This involves 
no knowledge of discharge and resist fluids or 
stamps for printing, and is called the ‘tye 
and dye’’ process. Although somewhat 
tedious and operose, it is of primitive sim- 
plicity. The undyed linen or cotton which is 
to be ornamented, is sent first of all to a 
draughtsman for him to indicate or mark his 
design upon it; from him it goes to a knotter, 
who carefully follows the drawing on the cloth, 
picking up small parts of it close to one 
another, and very tightly tying each part with 
pack thread: thus the whole pattern has 


and dyed and a portion only of the knotting 
has been undone. 

The second (Fig. 18) displays the entire 
design depicted in the white spots reserved 
fromthe dye. The patterns of the old Bandana 
handkerchiefs were produced by this knotting 
process; in fact, the Indian word, dandhna, 
means something tied or knotted. 

Another traditional method of obtaining 
ornament by dyeing was that of reserving 
parts of a cloth from being dyed by applying to 
the cloth some wax or clay fluid which acted 
as a resist to the dye. 
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In the use of wax as a resist, the natives of 
Java have, for a long period, been very expert, 
producing dyed decoration on cottons, or “‘ bat- 
ticks,’’ as they are locally called, which are 
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tubes they block out on to the cottons such 
parts of patterns and designs as are not to be 
dyed. 


Here (Fig. 19) is a slide showing various 


FIG. 19. 
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JAVANESE BATTICK DYEING IMPLEMENTS. 


FIG. 20. 
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JAVANESE WoMEN WORKING ON BATTICKS. 


worn as both skirts or ‘ sarongs,’’ and body 


coverings. Instead of either stamps or brushes 
the Javanese employ bamboo pipes, ending in 
metal bowls with tubes. They melt wax, pour 
it into the bowls, and as it issues from the 


implements for this process; in the middle is 
the pan in which the wax is melted, and kept 
in a liquid state; about it are several of the 
pipes. Some are fitted with one tube, others 
with two or three tubes, so that, according to 
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the requirements of the designs, fine streaks 
or bold patches of wax can be placed on to 
the cotton to block out such delicate or larger 
details as are not to be affected, as the cotton 
is soaked in successive pans of different dyes. 

The next slide is of Javanese women at work 
tracing designs with their pipes containing 
molten wax (Fig. 20). The girl on the right is 
about to begin copying from a bit of finished 
battick that hangs over the frame to her right. 
The centre girl is apparently working over a 
cloth that has been partly dyed; so too is the 
girl on the left. 

The next slide shows two girls stirring a dye 
in a cauldron into which cottons which have 
been partially coated with the wax are dipped. 

Another slide displays a group of girls and 
women at work. 

And a final slide gives us a view of two 
groups of women at work on a variety of 
designs. In the lower illustration is a battick 
with diagonal stripes of ornament; in the 
upper one there is a somewhat rude design of 
plant forms, leaves and stems. Many of the 
battick designs exhibit Chinese influence. The 
colours of the dyes are usually browns, yellows, 
blues and black. For the wealthier Javanese 
the more elaborate designs are made, and 
their production obviously requires accom- 
plished workmanship and is slow. Distinctive 
features in all batticks are occasional blurring 
along the edges of the ornamental details, and 
an irregular network of minute lines that 
cover the whole design. This last is an acci- 
dental effect due to penetration of dyes through 
the unavoidable cracking of the wax coatings. 
Imitations are now done in Java more quickly 
by Chinese workers chiefly, who use stamps 
and print the colours. A still greater quantity 
of imitation batticks is manufactured in Man- 
chester for export to Java and Africa. 

In the earlier phases of battick-making it is 
possible that the wax was applied with brushes 
or sticks, and so in a way more nearly re- 
sembled painting. Painting in distemper 
colours and not dyes, for the purpose of 
decorating cottons and linens, is of great an- 
tiquity, as may be seen in such work done 
by Egyptians 2000 years B.C., of which the 
next slide, depicting ceremonies and hiero- 
glyphics, displays a specimen or two. 

Painting of this description could, of course, 
have been used also for patterns, composed of 
constantly repeated small units or devices; 
but repetition of this sort almost necessarily 
must have led to the use of more suitable 
methods than painting, such as weaving or 
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stamping. Contemporary with the Egyptian 
painted linens we just noticed are indications 
of patterned costumes, of which I have chosen 
a few to bring before you. 

Here now is one with four figures who are 
said to represent an Asiatic family brought 
into Egypt about 2000 years B.C. The patterns 
of their costumes are in colours on a white 
ground, and seem to me to be suggestive of 
stamping or printing rather than of shuttle 
weaving or painting. 

The next slide (Fig. 21) gives a variety of 


EGYPTIAN WALL PAINTING (1600 B.C.), WITH A 
FIGURE IN SPOTTED COSTUME. 


coloured spot patterns upon the dress of the 
second figure raising his hands, who is an 
attendant upon an Ethiopian Prince Hui, who 
paid tribute to a King of Egypt in the sixteenth 
century R.C. On the lighter parts of the 
attendant’s dress are rosettes, which in the 
wall painting are red with blue centres. The 
darker part of his dress is blue and the blos- 
soms on it are red. Both patterns are sug- 
gestive of stamped and dyed work, involving 
the use of mordants or resist fluids, with which 
writers on the subject consider that the Egyp- 
tians were well acquainted. 

The two figures in my next slide are Syrians. 
These occur in wall paintings in the Temple 
of Seti I., about 1400 B.c. The irregular 
shapes on the dress of the left hand figure 
resemble the spotting on a leopard skin, and 
may have been stamped or in part done by 
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the “tye and dye” method which I have 
already mentioned. Cloths by natives of re- 
mote regions in Africa are ornamented very 
much in this style, and at the present time 
cotton prints from Manchester in the same 
style, as well as others of more brilliant colour- 
ing, are in considerable demand by these 
Africans. The lighter outline ornament of 
the other figure’s costume is, I think, more 
likely to have been done in simple stitches of 
needlework. The pattern is the same on the 
inside and outside of the dress, and probably is 
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definition of which points possibly to their 
having been stamped from incised blocks. 
Nevertheless, we have not as yet arrived at an 
indisputable instance of ancient printing in 
connection with textiles, although the evidence 
is fairly sufficient that textiles were dyed with 
patterns from very early times by Eastern 
peoples, whose cleverness in industries and 
artistic handicrafts was in advance of that 
displayed by Western peoples. From the East 
and South-East, from Syria and Egypt, Greeks 
and Romans obtained the larger proportion of 


FIG. 22. 


PATTERN FROM GRECIAN VASE (SIXTH CENTURY B.C.) 


typical of the Jewish work described in the 
Bible as being in colours of needlework on 
both sides. | 

For centuries the Egyptians kept up the 
practice of these ornamental textile arts, and 
we shall shortly have to refer to evidences of 
them as they arise centuries later, and after 
Egypt had become subject to Grecian and 
Roman influences. But now, if we pass from 
the period of work shown in the last slide or two 
over some eight hundred years, we may take 
examples of Grecian pattern as in this slide 
(Fig. 22), which is from a Grecian vase of the 
sixth century B.C., or little more than a century 
before the time of Herodotus. Here we seem to 
have fairly conclusive indications of costumes 
dyed with spotty and trellis patterns, the crisp 


the ornamental textiles they used. The most 
of them were of single well-toned dyes, the 
others and fewer being patterned, either with 
weaving, embroidery, or printing. 

Of Roman knowledge of ornamentally-dyed 
textiles, we get an indirect light from an 
account by Pliny (about 60 A.D.). Mr. Edward 
Parnell, who wrote in 1849 a work on dyeing 
and calico printing, translates the account in 
question in the following words :— 


‘An extraordinary method of staining cloths is 
practised in Egypt. They there take white cloths 
and apply to them, not colours, but certain drugs, 
which have the power of absorbing or drinking in 
colour; and in the cloths so operated on there is not 
the smallest appearance of any dye or tincture. These 
cloths are then put in a cauldron of some colouring 
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matter, scalding hot, and after having remained a 
time are withdrawn all stained and painted (painting 
here means patterned or ornamented) in various 
colours. This is indeed a wonderful process, seeing 
that there is in the said cauldron only one kind of 
colouring material; yet from it the cloth acquires 
this and that colour, and the boiling liquor itself also 
changes, according to the quality and nature of the 
dye-absorbing drugs which were at first laid on the 
white cloth. And these stains or colours, moreover, 
are so firmly fixed as to be incapable of being removed 
by washing. If the scalding liquor were composed 
of various tinctures and colours it would doubtless 
have confounded them all in one on the cloth; but 
here one liquor gives a variety of colours according to 
the drugs previously applied to the cloths. The 
colours of the cloths thus prepared are always more 
firm and durable than if the cloths were not dipped 
into the boiling cauldron.’’ 

Mr. Parnell comments upon this passage to 
the effect that ‘‘in as few words as these the 
principle of the common operations of calico 
printing could hardly be more accurately de- 
scribed.” 

A later writer than Mr. Parnell, Dr. Forrer, 
is of the opinion that Pliny was not a 
technical expert and is mistaken in saying 
that the cloths after immersion in the dye 
assumed various colours (a result, how- 
ever, which, I am told, is frequently secured 
in modern pattern dyeing). Dr. Forrer con- 
siders that the drugs applied to the cloths 
were resist fluids and that the patterns were 
reserved in white. To support his contention 
Dr. Forrer adduces a child’s tunic which he 
discovered at Akhmim in Upper Egypt in a 
disused Coptic cemetery. The tunic is now in 
the Victoria and Albert Museum. It probably 
dates from about the fourth century A.D. and 
is late Roman or early Byzantine in style. 
The pattern is of a very simple type and 
such as was known at least to the Egyp- 
tians for hundreds of years B.c. It consists 
of a trellis with rosettes at the centre of each 
compartment. The tunic itself is dyed blue, 
and the pattern is reserved in the original 
colour of the linen — nearly white. There 
seems little reason to suppose that the 
pattern was not printed by means of two or 
three different stamps or blocks with some 
resist fluid, possibly composed with wax—at 
any rate the indications of printing are practi- 
cally conclusive—and these, together with 
some rather rudely-designed stamps, also dis- 
covered at Akhmim, prove the existence in 
Egypt somewhat later than Pliny’s time of 
the art of printing with resist or perhaps dis- 
charge fluids on textiles. And I think that in 
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view of what we have previously considered in 
connection with the’ probabilities of pattern 
stamping on textiles having been in use during 
the more ancient periods of Egyptian civilis- 
ation, these actual evidences of the fourth or 
fifth century A.D. practically testify to the sur- 
vival of an ancient traditional Egyptian in- 
dustry. Whether the Egyptians invented and 
developed the use of stamps for pattern print- 
ing on textiles or whether they learnt it from 
trading with other nations, is a moot question. 

The slide I now show (Fig. 23) is of repeated 
Impressions from a small earthenware incised 
hand block, which was dug up in 1890 in the 


FIG. 23. 


(a) IMPRESSION FROM AN EARTHENWARE HAND- 
BLOCK; (2) REPEATED IMPRESSIONS FROM THE 
SAME BLOCK. 


course of excavating an ancient Buddhist site 
near Bannu, on the North-Western frontier of 
India. Coins were at the same time discovered 
of a Greek King Eukratides (200 B.C.), but 
one cannot assume that the block is of this 
date. It has shallow clutches for thumb and 
forefinger similar to those on wooden blocks 
still in use for cotton printing in Southern India. 
This feature and the style of pattern strongly 
suggest that the earthenware block was for a 
kindred purpose. It is, perhaps, older than 1000 
A.D., which is the date when the Buddhist site 
was laid waste by Mahmud of Ghazni. It 
possibly dates from about the third or fourth 
century A.D. 

However, earthenware stamps for quite other 
purposes were used by Babylonians hundreds 
of years B.C., and seem to have been widely 
known in the East for thousands of years— 
especially in the Chinese Empire, whose civi- 
lisation was contemporary with and relatively 
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as advanced as that of Egypt. In gradual 
process of time intervening nations doubtless 
received influences through the knowledge of 
products and methods which commerce, from 
China on the one side and from Egypt on the 


other, disseminated, and probably Persians © 


and Syrians who were famed makers of orna- 
mented textiles, and were renowned as dyers, 
became acquainted with the means of printing 
on cottons and linens as soon as the Hindus, 
if not sooner. The European celebrity of South 
Indian cotton products, so many of which have 
Persian Mohammedan ornament, dates from 
after the beginning of the sixteenth century 
A.D. only, when the Mogul domination in India 
was established by the Emperor Baber. Long 
before his time dye-printers in Persia called 
their workshops ‘‘ workshops of Christ,” and 
according to the Persian tradition Jesus Christ 
was a dyer. Dr. Forrer tells the story that 
Jesus Christ had been commissioned to dye 
some textiles in various colours, and that 
although he plunged them all in the same 
dye, when he withdrew them, each textile was 
Stained with the required colour. This tradi- 
tion, whilst parallel to Pliny’s account of the 
process followed by the Egyptians, connects 
an early phase of the industry with Christi- 
anity. In the Victoria and Albert Museum 
as well as in the Berlin Art Industry 
Museum there are some rare specimens of 
linen cloths dyed blue and printed from wood 
blocks with a discharge or reserve fluid, so 
that the designs, which are of Christian sub- 
jects, come out white. 

Here is a slide with two of these fragmentary 
pieces, taken from a tomb at Aknim, in Upper 
Egypt. The upper one is of considerable size, 
being more than four feet high; the lower 
smaller specimen is over two and a half feet 
long. On each one can detect sacred persons 
with nimbuses about their heads. The larger 
figures in the upper piece are said to be 
those of the Virgin and Child—the Virgin’s 
head is not visible. In the lower piece there 
are indications of two subjects, and after com- 
parison with other fragments, it is found that 
the upper one, in which the name Moses is 
given in Greek characters, represents the 
Patriarch receiving the Tables of the Law; 
whilst the lower one with the word EMAPOKA, 
is that of the woman with the issue of blood 
touching the garments of Christ.* The draw- 
ing, if rather rude, is vigorous and corresponds 
in many respects with what is seen in Christian 


* Greek Testament. St. Matthew, chap. ix., v. 20. 
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and Pagan art of the fifth century A D., at 
which time no doubt these prints were made. 
Another slide (Fig. 24) gives us two other 


rather more intelligible examples—each of 


them over two and a half feet in length: The 
upper one represents the Annunciation, and the 
name ‘‘ Mary,’’ in Greek characters, occurs 
upon it to the right of the recumbent figure. 
The lower piece seems to be a continuation of 
the upper one, and again the name ‘“‘ Maria ” 
appears in it. 


Fic. 24. 


Copric PRINTED LINEN (FIFTH C#NTURY A.D.). 


The specimens at Berlin are printed from 
blocks of finer and more detailed workman- 
ship, depicting Daniel between two lions, and 
St. Peter. All of these interesting prints are 
presumably of Coptic work done for Byzantine 
or Greek Christians and were doubtless used as 
hangings in churches. Between the date of 
these printed linens, and that of the next 
specimens to which I shall refer shortly, is a 
gap of some six hundred years, during which 
time the history of textile printing seems to be 
obscure, and any continuity in the practice of 
the art is at present scarcely more than con- 
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jectural. At the time that these Coptic prints 
were being produced, there was, it appears, 
little if any European industry in varied colour 
dyeing, or in the shuttle-weaving of figured 
‘stuffs. Most of the ornamental textiles made 
in Europe then were of embroidery or tapestry- 
weaving with coloured wools and linens. 
The silken figured materials, worn by later 
Romans, were imported from Persia and Syria, 
‘from Bagdad, Damascus, and towns in those 
Byzantine provinces which now constitute 
Asia Minor. To these and subsequent orna- 
‘mental weavings, and the circumstances of 
their European manufacture, I may make a 
-cursory reference, as the next set of printed 
textiles, of which we have several examples, 
arose from them. During the sixth century, 
the Emperor Justinian promoted the cultiva- 
‘tion of silk in Greece, and about Byzantium or 
‘Constantinople, engaging Oriental weavers to 
‘work with and instruct his Grecian workmen, 
thus starting the European industry of shuttle- 
‘weaving finely-patterned silk brocades and the 
dike. By the ninth century, the importance of 
‘Constantinople as a manufacturing and com- 
imercial centre is pretty plainly indicated by 
the records, still extant, of regulations of 
different trading and industrial corporations 
which are embodied in an edict of the Emperor 
Leo, the philosopher, or the wise. Amongst 
‘these regulations are some concerning mer- 
-chants who traded in home-made ‘silks, then 
there are other separate regulations for mer- 
-chants who dealt in similar goods made in Syria 
others again relate solely to trade in raw silk, 
and lastly there are regulations applying to the 
home manufacturers and weavers of silks. A 
„century or-so later we hear of the famous silk 
manufactory of Palermo, in Sicily, as well as 
-of kindred Moorish or Saracenic factories in 
Spain. In connection with all of them spinning 
-and dyeing were obviously flourishing. Venice 
was then importing quantities of choice Oriental 
‘fabrics, and soon afterwards, at towns like 
Lucca and Florence, equally fine goods were 
made. This is only a rough outline of the 
manufacture and trade in regard to various 
ornamental weavings of which a succession of 
ypattern schemes can be traced from the sixth 
‘to about the thirteenth century. Other useful 
arts were being cultivated under the auspices 
-of monastic institutions, rapidly growing first 
in Italy as well as in Ireland and England, 
and so far as textile printing is concerned, we 
eventually find indications of its being in 
operation about the twelfth century at monas- 
teries in Southern France, Northern Italy, 
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and the Rhenish provinces. All these had 
come under the beneficial influence of the 
Emperor Charlemagne (early ninth century), 
who stimulated monastic industry in several 


branches of the decorative arts, amongst which 


the illumination of MSS., involving much in- 
genious designing of ornament, takes a promi- 
nent place. B 

This particular art of illumination is often 
regarded as having been almost the only one 
engaging the attention of the inmates and 
dependants of abbeys and monasteries. But 
this is an erroneous view, for weaving and 
embroidery were frequently done in them, and 
about the twelfth century there are records of 
certain Rhenish monasteries that took up the 
cutting of letters on wooden blocks to be printed 
in MSS. as well as of blocks of ornament for 
the purpose of printing imitations of Oriental, 
Sicilian, Spanish, and other patterned silks and 
brocades, which for some centuries previously 
had been used not only for vestments but also 
for the shrouds of deceased prelates and saints. 
The results of this method of readily making 
imitations of these costly woven materials _ 
gradually spread, and so much had ‘the in- 
dustry thus developed, that King James I. of 


‘Spain issued an edict in 1234 forbidding anyone 


to wear stamped or printed tissues. But this 
prohibition and other similar later ones else- 
where did not check the continuance of the 
young industry, which was being carried on 
not only by religious communities—as one may 
judge from a fifteenth century MS. from the 
convent of St. Catherine in Nuremberg con- 
taining minute instructions for printing textiles 
with colours and gold and silver—but also by 
Dutch, Flemish, German and Italian laymen, 
of whose employment as textile printers there 
are amplerecords. Remains of printed imita- 
tions, and in some cases of stencilled imita- 
tions of woven patterns ranging from the 
twelfth to the sixteenth century are now’ in 
public collections: their designs, whilst sim- 
pler than those of the original weavings, 
reflect their characteristic features. 

Now the earliest shuttle-woven silk patterns 
with;which at present we are acquainted are 
of -Perso-Byzantine or Sassanian workmanship 
and the more frequent unit of them is a roundel 
or circular band inclosing a device such as a 
two-legged monster with fanciful wing and tail; 
a repeated group of mounted archer with his 
hound and wounded lion; figures of saints, 
&c. The pattern scheme of repeated roundels 
was adhered to for some centuries, but the 
subjects within them changed to semi-botanical 
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forms, pairs of birds, doves or parrots, quaint 
animals back to back or confronting one an- 
other, and usually between them a conventional 
tree device. A larger proportion of such 
silks were woven in Persia, Asia Minor, and 
even in Alexandria; others were from Con- 
stantinople and from weaving workshops at 
Corinth and Thebes in Greece. This style of 
pattern with roundels originated before that 
of rather later brocades made by Saracens in 
Spain and Sicily. In those we find a distinctly 
different type of pattern. It is composed of 
repeated parallel bands, some containing 
Saracenic or Kufic characters, others dainty 
geometrical patterns, strange animals or birds, 
the latter in some cases having unmistakable 
likeness to the phoenix or mystical bird of the 
Chinese. As I pointed out in my first lecture, 
Chinese influence affected Saracens and Mo- 
hammedans, by them ,then to be introduced 
not only into Spain but also into Sicily. 

To the two characteristic pattern schemes 
just mentioned succeed others, in which a 
net-web or framing of the patterns plays an 
important part — sometimes consisting of 
simple trellis, or reticulations of hexagons 
and other polygonal shapes, the spaces being 
filled with pairs of conventional animals and 
birds, &c., similar to those introduced origi- 
nally into roundels. Those naturalistic or 
representative devices also recur in a type of 
pattern in which continuous waved bands 
running vertically meet and recede from one 
another, and so make a network as it were of 
pointed oval or ogival shapes. Later in the 
procession of patterns come a number from 
which the nets or frames are altogether 
absent. The units are arranged symmetri- 
cally in groups, and display several varieties 
of details, some of which are Saracenic in 
character, and are intermixed with Oriental 
and Byzantine parrots, lions, giraffes and 
gryphons, as well as more Gothic-looking 
heraldic animals borne in the arms of noble 
families and knights of the fourteenth and 
fifteenth century—as for instance the grey- 
hound or white hart with a collar and chain, 
the eagle, the sun and rays of light, &c. 
Most of these later designs appear in rich 
stuffs used for costumes, and were made in 
North Italian towns, of which Lucca, Florence, 
Genoa and Venice were the more celebrated. 

Shortly then, we have taken account of five 
distinctive types of pattern, and of these I now 
exhibit slides made from original weavings, 
and from printed adaptations of them. 

The first of these slides is from a piece of 
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thin silk—a sort of sarcenet woven probably in: 
Asia Minor or Persia about the seventh cen- 
tury. The completely displayed pattern would 
consist of repetitions of the large roundels, and 
of the smaller circular devices or rosettes. 
between them. Only one of the roundels is. 
shown here, and in this are two archers on 
horseback, a pierced lion and dog below each 
of them. 

Another version of this type of roundel pat- 
tern is shown in the next slide, from a frag- 
ment of ninth or tenth century silk supple- 
mented, and so made more explicit by the 
drawing about the silk fragment. In this. 


FIG. 25. 


PRINTED LINEN—GERMAN (TWELFTH CENTURY). 


example, roundels in their repetitions are 
brought closer together, and practically linked 
up into a connected net or web. The devices 
in the spaces are pairs of quaint beasts or birds 
with a tree ornament between them. (We 
shall meet with this device in a more realistic 
style later on.) 

One of the earliest bits of printed textiles 
belonging to the period when the style in ques- 
tion was in vogue, is now shown (Fig. 25). To 
make the pattern more complete, the fragment 
has been mounted on paper, and its completion 
painted on it; the linen is dyed blue, and the 
roundels and pairs of animals, as well as the 
intervening rosettes are printed in silver. It is 
probably of German production in the twelfth 
century. 

On this slide we have an illustration of the 
second style of woven patterns which I have 
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mentioned, namely, one invented by Saracens, 
who made use of several Chinese devices. 
Here we have parallel bands of minutely 
detailed ornament and of Kufic inscriptions, 
woven with coloured silks and gold thread in 
Sicily at the Palermo establishment in the 
twelfth century. A vestment of such costly 
material was one of the official robes of the 
Emperors of the Holy -Roman Empire of the 
German nation, and is preserved to this day in 
the cathedral at Ratisbon. Itis possible that 
printed stuffs of similar design were made, 
though I have none to show now. 
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teenth century. Before arriving at these we 
have to pass to types of thirteenth century 
patterns, in the majority of which no web or 
framework is used. 

Here, for instance, is a thirteenth century 
weaving of linen, sitk and gold thread, pro- 
bably from Lucca or some such Italian town ; 
the pattern consists of repeated pairs of birds 
(parrots), with a pear-shaped palmette device 
above them. A corresponding device surmounts 
pairs of dogs or goats. The palmettes are 
especially Oriental in style, which is not sur- 
prising in view of the number of Saracenic 
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PRINTED LINEN—GERMAN (THIRTEENTH CENTURY). 


The next slide gives us a variation of the 
Byzantine character that prevailed during the 
twelfth century. Here we find the web or 
framing of the pattern to be bands of guilloche 
ornament formed into a trellis—and within the 
spaces are roundels inclosing either a double- 
headed eagle or pairs of paroquets. 

Of the same period is this next woven pattern 
which may be of French or German work 
during the twelfth or thirteenth century. The 
arrangement of the waved bands resolves 
itself into a series of pointed oval or ogival 
compartments, each filled with a rosette device 
of an Oriental type.. In other examples the 
rosette is alternated with pairs of birds or 
animals. But there is a quantity of patterns 
in which this ogival web or framework plays a 
leading part, and we find traces of its sus- 
tained influence in printed fabrics of the six- 


weavers who became distributed about Italy 
at this period, and worked with Italians. 

Here, now, is a specimen of German printing, 
the pattern clearly derived from some Italian 
thirteenth century weaving, and composed of 
pairs of birds perched on leafy and flowering 
scrolls, with a small pointed oval or ogival 
ornament between them. The material is silk 
dyed a buff colour, and the pattern is printed 
in dark brown. 

Of kindred style is the next bit (Fig. 26)—a 
fragment of red silk printed in black, with pairs 
of deers looking backwards, alternated with a 
scroll ornament, in the centre of which is a 
narrow panel containing simulated Arabic 
writing. This, too, is probably of Rhenish 
production in the thirteenth century. 

This slide gives us a portion of an ecclesias- 
tical vestment, made of gold thread brocaded 
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on dark blue silk in the fourteenth century by 
Italian weavers. The pattern is one of those 
without a net or framework, its unit consisting 
of a stork or pelican, from whose back springs 
vertically a curving stem, bearing conventional 
leaf and flower devices, one of which has dis- 
tinct Chinese features ; towards the upper part 
of this curving stem is an ox. 

A German printed linen with somewhat 
corresponding pattern is next shown. The 
linen was dyed, and the pattern, produced 
apparently by the discharge method, consists 
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which as we saw were printed on dyed linen by 
the reserve or discharge method. These 
German prints, however, are usually stamped 
in brown or black ink, and were chiefly used 
for altar cloth trimmings, or as complete ante- 
pendiums. The present design is of an elabo- 
rate Gothic canopy, beneath which, to the right, 
is a seated figure of St. Anna—towards whom 
the Virgin Mary, who is being instructed, is 
leaning. She is apparently studying the scroll 


_ which St. Anna holds in her left hand, and on 


the scroll are the words ‘‘laus deo,” part of 
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Two SPECIMENS OF GERMAN PRINTING ON LINEN (FOURTKENIH AND FIFIEENTH CENTURY). 


of repeated bird, goat, and conventional tree 
devices. 

The next slide (Fig. 27) is of two pieces of 
undyed linen, upon which the designs have 
been printed in dark brown. The strip on the 
left has an interesting pattern reminding us of 


details we have already seen in seven speci- 


mens—pairs of eagles and _ semi-Oriental 
pointed shapes with radiating forms along 
their edges—the larger of these occupy a 
central position between inclosing stems curved 
into ogival framings. 

The broader print onthe right is directly 
related to German woodcuts of the early 
fifteenth century, so many of which have been 
traced to the hands of distinguished artists. 
Such printed linens as these revive recollec- 
tions of subjects in the work of Coptic artists, 


‘‘Gloria laus deo.’’ Behind the Virgin are 


five winged females, with nimbuses, attending 


her as the cherubim or guardians according 
to the Jewish traditions of the Old Testament. 
A larger and more perfect antependium of 
somewhat similar design is in the National 


Museum of Nuremberg. This is considered 


to be of Tyrolese workmanship. Such examples 
as these have, I fancy, few if any counterparts 


in our modern textile printing, though I can 


imagine that effective and boldly treated 
figure compositions for ecclesiastical and 
domestic decoration might be produced in 
limited numbers successfully in textile prints. 

The Oriental influence so strongly pro- 
nounced in many of the patterns up to the 
end of the fourteenth century is less apparent 
in those of the next century, during which the 
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‘individuality of Italian designers comes to the 
fore, and notably so, by their invention of a 
new and characteristic form—a conventional 
_ blossom or leaf—constructed mainly with lines 
like that which Hogarth called his line of 
beauty, a line resembling an elongated S, in 
fact a line of two reversed curves. This par- 
ticular design had a long vogue, and was 
woven in the richest velvets and brocades, as 
well as in humbler woollen fabrics, with 
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itself without connecting stems ; each shape 
encloses an elaboration of the pomegranate 
device ; this again, but differently treated, is 
repeated, and the entire pattern is made up of 
horizontal series of large and smaller details 
in alternation. This example is of stout white 
linen printed in dark brown, and is part ofa 
lining to a chasuble formerly in a church near 
Düsseldorf. The print is probably Italian of 
the later half of the fifteenth century. 
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ITALIAN PRINTFD LINEN (FARLY SIXTEENTH CENTURY). 


several variations. Here is a slide wrought 
in sumptuous cut velvet picked out in cloth 
of gold. The shapes, I have mentioned, are, 
in this, ingeniously fitted together and con- 
nected by bold gracefully-curving stems—the 
suave predominance of slender, elongated 
S lines is noticeable. At the centre of each 
conventional blossom or leaf is a pomegranate 
crested with off-shooting radiations of leafy 
forms. l 

A printed version of this style of pattern is 
shown in my next slide. Here the character- 
istic leaf or blossom shape is repeated by 


A simpler variant of this pattern is displayed 
in this slide. The devices-are: more opened 
out and more naturalistic in appearance ; the 
scheme of the pattern, however, is identical 
with that of the previous print. This print is 
considered: to be Flemish'‘or German of- the 
late fifteenth century. . 

The next slide (Fig. 28) gives us a more 
elaborate treatment of the typical Italian 
pattern, woven in green silk damask, and as 
compared with what we have seen of the 
same sort, its details, briar rose-buds, blos- 
soms, leaves and intertwisted thorny stems 
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are much nearer in resemblance. to natural 
forms. 

My last slide is from an Italian linen of the 
sixteenth century printed from a block with 
more detail of pattern than. any that come 
under our notice. Here we have a pattern 
with an ogival net or framing constructed with 
broad wavy bands decorated with scrolling 
Arabesque ornament, 
‘points of contact. Within the ogee compart- 
ments are fantastic fruit or pine-cone shapes 
set in the midst of radiations of blossoms and 
well serrated leaves. 

With this I bring my review this evening 
down to the sixteenth century. Next Monday 
I hope to continue it from that date onwards, 
‘and to indicate how styles of intricate design 
emerge with pronounced ‘realistic effects, 
which are in strong contrast with those of the 
comparatively simple and earlier conventional 
ornaments we have seen this evening. 


FACTORIES AND WORKSHOPS. 

The Annual Report of the Chief Inspector of 
Factories and Workshops, just published, shows 
that steady progress continues to be made in the 
conditions under which the workpeople of the United 
Kingdom pursue their callings. Much remains to be 
done, but not a little has been accomplished. The 
dimensions of workrooms, air space, and ventilation, 
light and temperature, dust, fumes, humidity, methods 
of cleansing floors, walls, and ceilings, machinery 
used—in all these directions there is improvement. 
Most of the reports comment on the greater use in 


factories of suction-gas or electricity as a motive. 


power, and Mr. Scott Ram estimates that the electrical 
energy generated for this purpose has increased by 
100,000 horse-power as compared with 1908. A 
good deal of this additional machinery takes the 
place of hand work. For instance, further progress 
has been made in the manufacture of chains, and in 
file cutting by machinery, and in the use of power, 
instead of young persons, to blow the furnaces in the 
chain and lock and key trades. Moreover, organisa- 
tion on a larger scale, in place of tke almost semi- 
domestic conditions under which some industries 


have been carried on, also accounts for the use of 


more power and machinery, and this is especially 
noted in the horsehair trade in the East of England, 
and the laundry trade in London and the South. 
The reports make reference to the further extension 
of recently - started industries, such as aeroplane 
and artificial silk making, and the manufacture of 
“ Yale’? locks in the Midlands, and of motor cars 
in several districts. New fish-curing stations have 
been opened on the North-East coast of England, 
and in Ireland, and on the West coast of Scotland. 
Mr. Vaughan notes the migration of factories from 
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London to the suburban districts. Mr. Lewis reports 
a revival of the old woollen industry in the Swansea 
New mills are being built, new machinery 
is being established, and suction-gas is taking the 
place of the old water-wheel for driving purposes. 


-There has been increased activity in the tin-plate, 


sheet-rolling, and galvanising industries in South 
Wales, in the iron works of Staffordshire and 


_Cumberland, and in the boot and shoe trade in the 


Midlands.. 

The number of reported dadak shows little 
variation from the figures given for 1908. Alterations 
in design and methods have probably caused some 
increase in certain types of accidents ; for instance, the 
introduction of carbon steel for tools has added 
greatly to the speed of machinery in the metal 
trades, but on the whole the number of accidents 
reported in a district depends very much on the state 
of employment in that district. The total number of 
accidents reported from laundries is slightly less than 
in 1908, but the whole of the decrease is accounted 
for by the returns from three districts, and in the 
special West London District there is a small in- 
crease. Many details are given in most of the reports 
of the nature and result of cases that have been in- 
vestigated. The hidden danger of water-gas plant 
is commented on by Mr. Bremer, who reports a 
fatal accident due to an explosion caused by a 
block in the ‘‘ scrubber.’? “A very peculiar acci- 
dent, though not to an employee, is described by Mr. 
White (Swansea). A woman had taken her child 
into a factory in which gas is distilled from crude 
petroleum oil, in order that it might inhale the fumes, 
which are supposed to act as a cure for whooping 


cough. While standing near the condensing tank an _ | 


explosion occurred, and both were fatally burned. 
It is supposed that vapour from the tank had spread 
to a: railway.track outside, upon which a heavy train 
was being spragged, and that the friction between 
the rails and the wheels caused a spark which ignited 
the vapour, and the flame flashed back to the tank. 
It.is satisfactory to be able to note a reduction of 
more than 50 per cent. in the number of lead-poison- 
ing cases reported. From the report of Mr. Legge 
(Medical Inspector) it appears that the principal de- 
crease is limited to the trades or processes in which 
exhaust ventilation for the removal of dust has been 
applied, z.e., white lead, earthenware and china, litho 
transfers, and paints and colours. On the other hand, 
in smelting, and in industries using paint, where 
hitherto it has been found difficult or impossible to 
apply local exhaust, there has been some increase. 
In coach building the increase is probably due, to 
some extent, to the:motor industry. At the same 
time it is a remarkable fact that the number of fatal 
cases ascribed to lead poisoning has not decreased. 
This Mr. Legge attributes to the inclination to 
certify deaths of lead workers, whether due not only 
to chronic nephritis but even to intercurrent diseases, 
such as phthisis, &c., as having been accelerated by 
lead poisoning. Important work with regard to the 
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effects of lead has been done during tbe year by Mr. 
Goadby and Mr. Goodbody. The result of their 
investigations pointed to the lung rather than the 
stomach as being the main channel of absorption. 

The use of electrical energy for motor power in 
factories continues to grow rapidly. As in former 
reports, Mr. Scott Ram has made a comparison of 
the figures for the horse-power of motors supplied 
with electrical energy from the mains of electricity 
supply undertakings at the end of the year with the 
corresponding figures of the previous year. Comparing 
the figures for those undertakings giving returns for 
both years, 465,700 horse-power has grown to 556,700, 
or an increase of 91,000 horse-power. These figures are 
not complete, some undertakings not furnishing any 
returns, and they do not include works having their 
own generating stations. A moderate allowance for 
these brings the total increase for the year to well 
over 100,000 horse-power, indicating how rapidly 
electricity is supplanting every other form of power for 
driving machinery in factories. Concurrently with this 
increase, the various electricity supply authorities are 
necessarily adding to the capacity of their generating 
stations. Mr. Scott Ram says that the additions re- 
quired to cope with the increased load for motive- 
power purposes alone would represent a generating 
station larger than any public supply station at pre- 
sent existing in the country, or quite a large number 
of stations of average size. 

In conclusion, it is interesting to observe that 
special attention is devoted to lighting and illumina- 
tion. In this connection it is remarked :— 

“ The importance of adequate lighting in industrial 
employment is obvious; as a matter of safety, 
especially where dangerous processes are carried on ; 
as bearing upon health in many ways, directly and 
indirectly; and as a condition of efficient work. On 


the health side, it is hardly necessary to point out . 


that inefficient illumination entails risk, strain, and 
ultimate damage to the sight, even apart from inter- 
ference with work, or that it tends to neglect of 
cleanliness and adds to the risk of working in poison- 
ous materials.” 

The earlier Factory Acts are silent on the subject. 
In referring to the need for collecting information on 
this point the report makes special reference to the 
series of important papers which have appeared in 
The Illuminating Engineer, of London. It is, 
however, recognised that there are few definite data 
available on which to base recommendations, and that 
the subject, as affecting industrial employment, is not 
one which admits of settlement by a stroke of the 
pen. Close investigations will be necessary, and the 
authorities prefer to feel their way cautiously towards 
definite conclusions. Meantime the great industrial 
importance of good lighting conditions is fully recog- 
nised, and arrangements are being made to collect 
the needed information. No doubt the Illuminating 
Engineering Society recently formed in this country 
will be able to render valuable services in this 
direction. 
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THE VITAL STATISTICS OF NEW 
SOUTH WALES. 


The estimated population of New South Wales at 
the end of 1909 was 1,645,444. The increase during 
the year was 40,435, of which 27,929 was due to the 
excess of births over deaths, and 12,506 to the excess 
of immigration over emigration. The relative increase 
was 2°52 per cent. The mean population for the 
year was 1,624,487. The number of marriages in 
1909 was 13,048, corresponding to a rate of 8-03 per 
1,000 of the population, This is considerably higher 
than the decennial rate, and, in fact, is the highest 
rate recorded for twenty-two years. In the metro- 
polis the rate was 10°62, and in the remainder of the 
State 6°52. The proportion of males married who 
were under 21 years of age was 4°45 per cent., and of 
females 22°96 per cent. In the former the proportion 
is above, and in the latter below the decennial 
average. During the year, 12,826 marriages were 
celebrated by the clergy, and 222 were witnessed by 
registrars. The largest number, 5,304, were cele- 
brated according to the forms of the Church of 
England; then followed the Roman Catholic Church 
with 2,345, the Presbyterian with 1,691, and the 
Methodist with 1,464. The total number of births 
during 1909 was 43,769, equivalent to 26°94 per 1,000 
of the population, which is above the rate of 1908, 
but is slightly below the two years 1906 and 1907. 
Of the total, 22,499 were males and 21,270 females, 
the proportion being 106 males to 100 females. The 
rate was at the minimum in 1903, when it was only 
25°33, but since that year there has been an improve- 
ment, and it is now slightly about the decennial 
average. Dividing the State into the metropolis and 
country districts, there were 15,461 births in the 
former, and 28,308 in the latter, corresponding to 
rates of 25°81 and 27°67 respectively, showing that 
the rate was higher in the country districts than in 
the metropolis. In the metropolis the rate was the 
highest since 1905, but in the country the rate, although 
higher than for 1908, was lower than in the two years 
preceding 1908, and below the mean rate for the 
last ten years. The number of children born out of 
wedlock was 2,879, equal to 66 per 1,000 births, 
which is below the decennial average. In the 
metropolis the proportion was 100, and in the 
remainder of the State 47 per 1,000 births. Pro- 
portionately to population, illegitimate births repre- 
sented 1°77 per 1,000, which is 5'8 per cent. below 
the average of the previous five years. The deaths 
during the year numbered 15,840, equivalent to a 
rate of 9°75 per 1,000 of the population. This rate 
is the lowest on record, and is g per cent. below the 
mean for the last ten years. Further, owing to the 
favourable death-rate, and notwithstanding the fall in 
the birth-rate, the rate of natural increase was the 
highest since 1897. The total includes 9,202 males 
and 6,638 females, equivalent to rates of 10°57 and 
8-80 respectively per thousand. Taking the two. 
broad divisions of the State, the rate was 10°27 in 
the metropolis and 9.45 in the remainder of the State. 
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‘Of the 15,840 who died during the year, 4,247 were 
under five years of age, 7,038 were aged from 5 to 
6s, and 4,538 were over 65. The ages of the re- 
maining seventeen adults were not specified in the 
returns. 


ITALIAN EMIGRATION. 
The complex but interesting subject of Italian 
emigration is handled with considerable knowledge 
by Mr. V. Dingelstedt, a corresponding member of 


the Royal Scottish Geographical Society, in an 


article in the July ‘number of the Society’s magazine. 
Although Italy is far more favoured, climatically, 
than Switzerland, the Italians emigrate in relatively 
greater numbers than the Swiss. The latter, thanks 
to their ancient liberties and excellent schools, send 
abroad teachers and skilled artisans, pushed rather by 
ambition than by necessity, whereas the emigrants of 
the former country include many ignorant and un- 
skilled workers, ready to accept all kinds of the 
hardest, most perilous, and unremunerative labour. 
Nevertheless these dificult works are executed with 
accomplished skill, amongst them such undertakings 
as the piercing of mountain tunnels, the construction 
of bridges and railways, the digging of canals and 
building generally, while in the mineral districts of 
Alsace and Lorraine, as well as in the silk and glass 
industries round Lyons, and especially in Latin 
America and the United States, the Italian work- 
man occupies a very conspicuous place. 

Italian immigration is, however, not viewed every- 
where, with equal favour, for the Italians, like other 
men, have their peculiarities. They live in more or 
less large segregated groups, bound together by their 
common interests, having everything in their own 
ways, their own boarding-houses, their bars, their 
inns, their schools, their newspapers, their amuse- 
ments and special quarters. They do not mix much 
with the people of the country they reside in, or try 
to make themselves sympathetic to the nation, 
while many of them are addicted to crimes of 
violence, perpetrated chiefly on the Italians themselves. 
The ‘‘ Black Hand,” for instance, is the terror of 
Italian colonies in New York, Philadelphia, Boston, 
and Pittsburg. It is a gang of blackmailers working 
in groups, and distinguished by the sign of a black 
hand. For long the police have seemed unable to 
cope with them, but peaceful citizens have risen equal 
to the emergency, and have organised a counter- 
society of the ‘“‘ White Hand.’’ 

Much allowance, however, must be made for the 
sufferings and privations endured by Italians in 
strange and, to a certain degree, inhospitable and 
trying countries, and’even the faults of the more 
violent and passionate element must not blind one 
to the sterling qualities of the race. Moreover, some- 
thing may be ascribed to the unsatisfactory condition 
of affairs and deficient maintenance of order in the 
American cities, as there is considerable Italian immi- 
gration to the chief cities and towns of the United 
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Kingdom, where the secret sccieties are almost un- 
known and powerless. 

Of recent years an ‘“ Istituto Coloniale Italiano ’’ 
has been officially organised, with a large and efficient 
staff, for protecting the interests of the Italians 
abroad. The Istituto disposes of a fund of about 
five million lire. One form of activity is exercised 
through the Dante Alighieri Society, numbering some 
50,000 members, which is instrumental in the creation 
and subsidy of schools, libraries, clubs, organisation 
of lectures, charitable institutions, and the mainten- 
ance of the Italian language among Italians dispersed 
over the world. At present about 500 schools, alł 
primary, have to be maintained abroad, and the 
Government subsidies are in many cases ludicrously 
small. 

At the time of the Italian “ resurrection,” in 1859, 
the number of Italian emigrants was small, but in 
1876 it rose to 100,000 annually, and in 1906 it was 
as high as 787,977. Of these about 40 per cent. 
went to the continent of Europe and the other 60 per 
cent. sailed for America. Happily there is a com- 
pensating movement in the reflux stream of those 
who, after a longer or shorter sojourn abroad, return 
home. In 1906 the number of returned emigrants 
was 174,949, and in 1907 it rose to 248,979. 

The density of population in Italy is only 290 per 
square mile, and, considering the attractiveness and 
beauty of the country, it is perhaps strange that, with 
their own patriotism and intense affection for their 
home, they should: emigrate in such large numbers, 
but there appears little doubt that the appalling 
poverty of those in Southern Italy is a strongly pre- 
disposing cause. Notwithstanding all that has been 
achieved during the last half-century in the develop- 
ment of industries, in the placing of the finances on a 
sound footing, and in moral and material progress in 
many directions there is still much oppression, mis- 
government, and discontent, which finds expression 
in the general outflowing movement. It must not be 
forgotten, however, that large sums of money are sent 
home to their relations by those abroad. According 
to Professor Villari, the annual remittances of emi- 
grants are estimated at 35 million francs, and it is. 
probable that this may be an increasing quantity. As. 
to the circumstances of those who return home, it is 
interesting to note that in Turrito, a district near 
Taranto, about 4,000 returned emigrants have bought 
farms and settled down, an astonishing economic 
change, leading to a replacing of the lazy and 
thriftless landlords by successful and energetic emi- | 
grants. At the same time there is a reverse side to 
the picture, for the regions whence the emigration 
proceeds are depopulated of their strongest and best 
workers, and national agriculture has languished and 
greatly declined in many parts. The exodus of so 
many young Italians tells unfavourably, too, on the 
armed strength of the nation, and the number of 
recruits has fallen from 87 to 75 per cent. of the 
necessary annual quotum. The contributing causes 
of all these evils are partly political, partly financial,. 
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partly racial, and partly social, and it is agreed that 
much still remains to be done in the way of national 
reform and progress to atone for the foreign oppres- 
sion and misgovernment of past centuries. 


HOME INDUSTRIES. 


The Cotton Trade Settlement.—By far the greatest 
industrial event of the week, it would hardly be an 
exaggeration say of the year, is the settlement of 
the wages difficulty in the cotton-spinning industry. 
Ata meeting held in Manchester, on Friday last, of 
representatives of the employers’ and the operatives’ 
organisations it was agreed, after a long and full dis- 
cussion, that (subject to approval by the members of 
the respective associations) the employers will withdraw 
their demand for a 5 per cent. reduction of wages on 
condition that the rate of wages shall remain un- 
altered for five years, and that the term of one year 
in the clause of the Brooklands agreement (the 
minimum interval which must elapse before a change in 
the rate of wages may be proposed) shall be altered to 
two years. This proposed settlement will be advan- 
tageous to the cotton industry all round, and its 
ratification may be regarded as assured. Not only 
has the menace of conflict between employers and 
operatives been removed, for five years at least 
the cotton-spinning industry is assured of immunity 
from interruption and insecurity due to disputes about 
the general rates of wages, and after those five years 
have elapsed there can be no disturbance or conflict 
on that score at intervals of less than two years. Itis 
provided that the stability thus given to the:standard 
rates of wages shall not prevent the employers and 
operatives from negotiating for the adoption of 
standard lists where such are not in force at pre- 
sent, and for the adjustment of existing lists, so 
as to bring them into closer correspondence with 
the equities of special cases. The importance and 
value of the modification of the Brooklands agreement 
so as to extend the minimum term of any future 
wage alteration from one year. to two years is great. 
At the time when the agreement first came into 
force, in 1893, it was hoped that wages difficulties 
would become much less frequent, that the prescribed 
stages through which negotiations must proceed 
before a rupture became possible would facilitate 
the finding of peaceful solutions, and that the 
minimum unquestioned duration of any change in the 
rate of wages would often be exceeded. But ex- 
perience has not confirmed these expectations. In 
practice, both parties have usually entered upon wages 
negotiations with their minds pretty well made up. 
The prolongation of the period of negotiation has 
often meant a protracted time of tension and com- 
mercial disturbance. Moreover, the twelve months’ 
minimum of the Brooklands agreement has tended to 
become a maximum, since the swing of the trade 
pendulum gives a temporary advantage in turn to 
either party to the wages contract, and it was soon 
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found that if either failed to take advantage of its- 
transient opportunity it would be in a much worse 

position to bear the ‘exactions’ of the other party 

when that other’s turn came. The result has been 

demands for change in the rates of wages not so 

much prompted by the necessities of the moment as 

influenced by ‘‘ strategic ’’ considerations relating to- 
the level of wages at some future time. Under the 

new agreement there will be certain peace for at least 

five years, and Lancashire must benefit greatly by this 

freedom from worry due to wages disputes. 


Cotton Growing in the West Indies.—The report 
of the Superintendent of Agriculture for the Leeward 
Islands upon cotton growing during the past year is- 
in some ways disappointing. The area planted in 
Antigua during the past season was the smallest on 
record. The Superintendent estimates that 150 bales 
of 230lb. each will be the output of the season. 
This gives a yield of 137 ]bs. of lint to the acre, which 
is much in excess of the yield obtained during the 
past few years. He points out that, taking into con- 
sideration the fact that in some cases the cotton was 
grown as an intermediate crop between sugar cane, 
and gave only one picking, this greater yield tends to. 
show that there is a more hopeful outlook for the 
industry in Antigua. During the past few years 
cotton has been the means of adding some £17,000" 
to the trade of the colony, and, having regard to the 
improved yield and the good quality of the cotton, 
planters are being encouraged to renew their attempts - 
to expand the industry. In St. Vincent a notice has 
been issued by the Department urging cotton growers 
in that colony to plant only carefully-selected and 
disinfected cotton seed, and to facilitate the planting 
of such seed the Department has made arrangements- 
to supply it disinfected to small growers at cost price. 
Experiments with Upland cotton were made in St. 
Vincent last year, and it was found that in the heart 
of the Sea Island cotton-producing district 1,000 lbs.. 
of seed cotton were produced per acre at a lower cost 
than that of Sea Island. During the coming year a 
much larger acreage of the Upland cotton will be sub- 
stituted. As the years pass it is probable that the: 
area under cotton cultivation in the British West 
Indies will show substantial increase, but there is 
little likelihood of the British West Indies ever being: 
able to supply a substantial percentage of the raw 
material required by Lancashire cotton spinners. 


A Carding-room Dust Remover.—Mr. Herbert 
Smethurst, of Oldham, has invented a dust-collecting 
machine for card-rooms, which may be seen at Messrs. 
Dobson and Barlow’s stand at the Japan-British 
Exhibition. It is self-contained and does not require 
the erection of any overhead piping. It consists of a 
dust-collecting receptacle mounted on a trolley which: 
can be wheeled down the alley between the cards and 
employed to remove the dust from each card as it is- 
stripped. Within the dust-collecting receptacle a. 
special type of fan is mounted. This fan is driven by 
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a rope from the rope-pulley of each card. Suitable 
flexible pipes are connected to the dust receptacle and 
can be connected to a cowl or cover surrounding the 
stripping brush. The inner side of the receptacle is 
covered with cloth, which acts as a filter, and, although 
allowing the induced air to escape into the atmo- 
sphere of the card-room, prevents any dust or other 
foreign matter from passing through. When in posi- 
tion the flexible pipe is connected to the cowl, or 
cover, and stripping commences, The dust generated 
by the stripping process is collected in the receptacle, 
the strips in the brush being removed by hand as 
hitherto. It is arranged to work both with a right or 
left-hand card. 


the Woot Sales.—The fourth series of London 
wool auctions for the year opened on July 12. The 
quantity to be offered was limited to 160,000 bales of 
new arrivals, but only 130,000 of these were available, 
owing to the heavy direct forwardings from ship to 
consumer amounting to 155,000 bales. Consumption 
bas kept up at an unprecedented rate both here and 
on the Continent, but the disturbing factor was the 
state of the woollen and worsted industries in the 
United States. In that country half the mills are 
idle, and only three days per week are being run in 
the majority of cases. In Great Britain, on the con- 
trary, the mills are fully occupied, and overtime is 
still general in the West Riding. In June last year 
£127,000 worth of wool was sent to the States from 
Bradford, but less than £7,000 worth was sent last 
month. The gross arrivals of wool this year have 
amounted to 285,000 bales, as against 275,000 bales 
last year, and the amount forwarded direct to 155,500 
bales, against 135,000 bales in 1909. Having regard 
to all the circumstances, the sales have passed off 
better than might have been anticipated. There has 
been good all round buying, although America is 
quite out of the running, and the shrinkage in prices 
has not been serious in any direction. 


A Tube Dividend.—The announcement that the 
City and South London Railway Company will 
pay a dividend on its ordinary stock for the half-year 
ended June of only 14} per cent., which compares 
with a distribution of 12 for the corresponding period 
of last year, is disappointing. It is the smallest 
dividend paid by the company since 1900, when the 
dividend was at the same rate as now declared, the 
payments in the intervening years ranging from 14 
per cent. in 1908 up to 34 per cent. in the.second 
half of 1902. Fortunately the experience of the 
City and South London in the past half-year is 
likely to be quite exceptional, for there is reason to 
anticipate that the announcements of the principal 
companies will be satisfactory. Even with the City 
and South London the number of passengers carried, 
exclusive of season ticket holders, was rather larger 
than for the corresponding period of last year, and 
this notwithstanding the loss occasioned by the 
death of King Edward. The electrification of the 
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Brighton Company’s line from London Bridge to 
Victoria must, however, prejudicially affect the com- 
pany’s traffic, and the increasing competition of the 
tramways has to be reckoned with. 


Technical Research in Manufacture.—Mr. A. P. 
Laurie makes an interesting suggestion in a letter to 
The Times Engineering Supplement. The time has 
come, he says, when, if we are to hold our position 
against our trade rivals, we must no longer Jook upon 
manufactures and commerce as a matter merely of 
interest to the private individual who is engaged in 
making his private profit. We must adopt a fresh 
system of technical research. A large patriotic move- 
ment is necessary if this is to be done, and in order 
that the inventive skill and scientific knowledge of 
the country should be utilised at its best, it is essential 
that the manufacturers and men of science be brought 
together. In order to do this, Mr. Laurie suggests 
the formation of a society, ‘‘ which would be divided 
into trade committees to carry on confidential re- 
searches, the results of which should belong to the 
society, and which might be used by those manufac- 
turers who had joined it on payment of a royalty to 
the central funds, all such royalties to be utilised for 
further experimental work.’ Mr. Laurie suggests 
various names, such as those of Lord Furness, Sir John 
Brunner, Sir William Mather, and Sir Hugh Bell, 
as suitable to form a committee, with the assistance of 
representatives of pure science. It would be the duty 
of this committee to draw up a scheme for carrying 
out the purposes in view, namely, the bringing 
together ot the industrial and scientific talent of the 
country, with a view to promoting the interests of 
British manufactures by means of technical research, 
and enquiries into new processes and inventions which 
are to be for the common good of the manufacturers 
so banded together. Something of the kind has 
been suggested before, and the good work that 
might be done on the lines indicated will not be 
questioned, but whether the scheme is practicable 
is another matter. The problem would be to recon- 
cile public and private duty. Suppose such a scheme 
had been at work when, say, Sir John Brunner started 
his alkali business at Northwich ? 


NOTES ON BOOKS. 


THE Lira STORY oF SIR CHARLES TILSTON 
BRIGHT. (Revised and Abridged Edition.) By 
Charles Bright, F.R S.E. London: Archibald 
Constable and Co., Ltd. 12s. 6d. net. 

This book, which is an abridged edition of the 
work published in two volumes under the same title 
by Sir Charles Bright’s brother, Edward Brailsford 
Bright, and his son, the present author, has been 
prepared in response to a number of suggestions and 
in view of the fiftieth anniversary of the laying of the 
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Atlantic Cable. Although it cannot, of course, 
deal as fully as the larger work with the pioneering 
of submarine telegraphy in general, it does incorpo- 
rate, as the title-page announces, ‘‘ the story of the 
Atlantic Cable, and the first telegraph to India and 
the Colonies ’’—and a remarkably interesting story 
it is. 

Charles Bright was only six and twenty when, in 
1858, the first Atlantic cable was successfully laid 
under his direction. It is scarcely possible to realise 
to-day the enormous difficulties that then lay in the 
way of such an operation. As Lord Kelvin said, 
long afterwards, ‘other engineers would not look at 
the work, and thought it absolutely impracticable.”’ 
Before the task of laying the cable could be begun it 
was necessary to take the most careful ocean sound- 
ings, showing the depth and nature of the sea 
bottom; to make experiments proving that a con- 
ductor insulated with gutta percha, and over 2,000 
miles in length, could be used to transmit telegraphic 
messages; to devise a suitable form of cable; to 
raise sufficient capital to carry out what seemed to 
many level-headed people a crack-brained scheme; 
and to secure Government recognition, and, if 
possible, Government subsidies. These preliminary 
difficulties were, however, successfully surmounted, 
thanks largely to the unfailing energy of Mr. Bright 
and the superb scientific skill of Professor Thomson 
{afterwards Lord Kelvin), and on August 5th, 1857, 
a little squadron sailed: from Valentia Bay. The 
story of the various attempts to lay the cable is 
admirably told, partly in the words of Mr. Bright 
himself (who, throughout his life, made a habit 
of keeping a careful diary), and partly in the 
words of Mr. Nicholas Woods, who accompanied 
the expedition as representative of Zhe Times. 
It is impossible here to do more than hint at the 
difficulties and dangers that beset the expedition. 
Several times the cable broke, and, as methods for 


grappling in very deep water were then unknown, > 


hundreds of miles of cable which had been already 
laid had to be sacrificed. The weather, too, proved 
most unfavourable. 


writing, and gives a vivid picture of the perils of the 
undertaking. The first attempt, in spite of the heroic 
efforts of all concerned, proved a failure, and pro- 
posals were made to abandon the project, but Mr. 
Bright’s courage and confidence induced his directors 
to give him another chance. In 1858 a second 
expedition started, with the result that on 
` August 16th the directors in England were able to 
cable to their American colleagues: ‘‘ Europe and 
America are united by telegraph.” 

For his labours in connection with this great under- 
taking Mr. Bright received the honour of knighthood. 
He was then but twenty-six years of age, and the 
youngest man for many generations to receive the 
distinction. He lived to do much more good work— 
to lay the first cables to India, and between the West 
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Mr. Woods’s account of the 
terrific storm, which for a week threatened to “lay 
the cable in a heap,” is a fine piece of descriptive . 


Mr. 
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Indian Isles, to enter Parliament, and to patent no 
fewer than 119 separate inventions, several of which 
are in constant use to-day. 


FRUIT FARMING ON THE “‘ DRY BELT’’ OF BRITISH 
COLUMBIA—THE WHY AND THE WHEREFORE. 
By J. S. Redmayne, M.A. London: The Times 
Book Club, and the British Columbia Development 
Association, Ltd. 1s. net. 


In this, the third edition of his little volume, Mr. 
Redmayne paints in glowing colours the possibilities 
of fruit farming on the Dry Belt cf British Columbia. 
The soil of the district is a light rich volcanic 
loam of great depth, and only requires water to 
render it extraordinarily productive. The ques- 
being carefully dealt with 
by the local authorities; water is usually supplied 
by ‘* power’? companies working in association with 
the companies engaged in developing the land, but 
Mr. Redmayne is of opinion that much benefit might 
also be derived from the construction of dew ponds, 
and in this connection he draws attention to the 
paper read before this Society by Mr. George 
Hubbard last year. 

The reports from the fruit districts are most en- 
couraging, and the figures furnished by railway com- 
panies: indicate a rapidly increasing industry. In 
1go2 the total shipments by rail amounted to 1,956 
tons; in 1908 they amounted to 6,498 tons—an 
increase of 4,500 tons in six years, and for 1908, an 
increase of more than 1,700 over 1907. The greater 
part of this fruit was produced in regions which, a 
very few years ago, were regarded as practically worth- 
less except for grazing cattle. 


By 
Edric Bayley. With an Introduction by Sidney 
Webb. London: Elliot Stock. 


The City of London Parochial Charities Act of 
1883 brought about a revolution in the educational 
history of London by providing funds, among other 
objects, ‘‘to promote the education of the poorer 
inhabitants of the metropolis by means of technical, 
secondary, or art education, or evening lectures.’’ 
The first practical result of the Act was the opening, 
in 1891, of the Goldsmiths’ Technical Institute, at 
New-cross (which in 1904 was handed over to the 
University of London, and is now known as 
Goldsmiths’ College), of the Borough-road Poly- 
technic Institute in 1892, and of the Battersea Poly- 
technic in 1894. The present volume contains the 
record of the second of these, and may be regarded 
as an official account of one of the most remarkable 
and successful of London educational institutions, . 
Edric Bayley, who acted as Chairman of 
the Governing Body of the Institute for fourteen 


years, and to whose zeal, devotion, and generosity 
the success of the undertaking is largely due, origin- 


ally intended to print this book for the use of the 


Governing Body and Staff of. the institute, but after- 


wards decided to publish it in the hope that it might 
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be of interest to others engaged in educational work. 
This hope ought to be realised. The record is very 
full: it starts ab ovo, with a short summary of the 
Act under which the institute was created, and con- 
tains an official note of every step in the history of 
the institute, and full particulars of its finances. To 
the educational historian of the future, the last will 
probably prove to be the point of greatest interest, 
for, as Mr. Sydney Webb says, the story affords *‘ a 
more than usually interesting example of the happv 
co-operation of endowment and municipal aid, of 
voluntary initiative and collective control. From first 
to last the Governors of the Borough Polytechnic, 
under Mr. Bayley’s inspiration, have worked in 
cordial harmony with the London County Council, 
always maintaining their administrative autonomy, 
théir practical as well as theoretical fréedom of initia- 
tion and experiment, and their independent relations 
with other public bodies.” The problem of discover- 
ing ‘‘how we can most successfully fit the voluntary 
agency in the governmental frame-work so as to 
secure the maximum advantages of both’’ is becoming 
more and more the problem of the administrator in 
all kinds of public work: to quote Mr. Sidney Webb 
again, ‘‘in the matter of University Education for the 
metropolis, for instance, the whole future hangs on 
its solution.” Thanks largely to the tactful guidance 


of Mr. Edric Bayley, in the case of the Barough 


Polytechnic Institute this problem kas been solved 
with complete success, and it is in the record of the 
means by which this:cosoperation may be*.secured 
that the principal value of this volume lies. 


BOOK-KEEPING AND ACCOUNTS. By L. Cuthbeit 
Cropper, F.C.A. London: Macdonald and Evans. 


Mr. Cropper has been, since 1899, one of the 
Society’s Examiners in Book-keeping, and he has 
also had a great deal of experience as Examiner for 
the numerous other bodies who have followed the 
example of the Society in starting examinations in 
book-keeping—all of them more or less on the same 
lines as those which were first laid down by the 
Society in 1856. 

Mr. Cropper devotes himself principally to a con- 
sideration of the needs of students who are entering 
for examinations, though he says in his preface that 
he would regard it as a matter of regret if his treatise 
should come to be regardéd’ merely as an aid to the 
successful passing of examinations. It may, however, 
be looked upon as intended to assist that very 
numerous body of students who are now receiving 
instruction in book-keeping with the object, first, of 
_ passing an examination, and then of turning that 
examination to account as a means of providing them 
with a profitable occupation. 

After a chapter on Elementary Theory, which every 


writer on the subject owes it to himself to discuss, _ 


though perhaps most students pass rather rapidly 
over such chapters, the writer proceeJs at once 
to the practical instruction in book-keeping which 
every student of the subject requires. A very 
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full and clear account is given of the various- 
books used, the manner of keeping them, and the 
principles by which the book-keeper is to be guided 
in his daily work, and inasmuch as every trade and 
profession requires its own special methods of book- 
keeping, a legitimate amount of attention is paid to 
the different systems which are required by the ordi- 
nary trader and by the various joint stock companies, 
dealing each with its own special branch of trade, 
manufacture, or commerce. 

The final section of the treatise is devoted to 
Examinations. It contains hints to .examjnation. 
candidates, a chapter on “ How to answer Exami-. 
nation Papers’’—and if candidates at examinations 
would study this particular chapter, it would not 
only help them, but would greatly simplify the work 
of the unfortunate Examiner—some suggested synopses- 
for lectures on Book-keeping, and a good selection 
of Examination Papers. There is also a very useful 
chapter called ‘‘ The Book-keeper’s Compendium,” 
which contains an explanation of probably most of 
the technical terms and abbreviations with which a. 
book-keeper ought to be familiar. 


GENERAL NOTES. 


— 


ANtErINE Corours.—Alhough for manufacturing 
purposes: the various amine colours have taken: the 
place of'the natural products om which the dyer used 
to have to depend, for artistic purposes the synthetic 
products of the laboratory have always been looked 
upon with suspicion, because their qualities of perma- 
nence have been regarded as doubtful. Messrs. 
Winsor and Newton have lately brought out a series. 
of artists’ colours, which they state have been manu- 
factured from coal-tar products. The results, so far 
as can be judged by the specimens shown, are bril- 
liant., The makers state that they are as permanent 
as colours made from the natural madders. This, 
of course, is a fact which only experience can prove. 
The specimens are oil colours. It is stated that the 
colours can also be made up in water. 


THE BAHAMAS SPONGE TRADE.—The chief 
export of the Bahamas is sponge. In the year 
1908-9 over 1,500,000 pounds of sponge were 


‘exported, valued at over £100,000. Engaged in 


gathering sponges are about 500, vessels and attached 
to these vessels are about 2,500 small boats. Their 
crews number over 5,0co men and boys. In Nassau 
about 300 labourers are employed in clipping, assort- 
ing, and packing sponges for shipment to the various 
foreign markets. The different varieties found in the 
waters of the Bahamas are “wool? “velvet,” 
« yellow,” ‘‘hard-head,’’ ‘‘ reef,” ‘ glove,’’ and 
‘¢ grass’? Wool, being the most valuable, are worth 
about 8s. 4d. per pound, and the others are as 
follows—velvet, 6s. 3d.; yellow, 2s. 6d.; hard-head, 
4s. 2d.; reef, 8s. 4d.; glove, Is. 3d.; grass, 2s. 
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NOTICES. 


EXAMINATIONS COMMITTEE. 


A meeting of the Examinations Committee 
was held on Thursday, July 21. Present :— 
The Hon. Richard Clere Parsons, M.A., in 
the chair, Mr. Henry Taylor Bovey, M.A., 
LL.D., F.R.S., Mr. William Henry Davison, 
M.A., Mr. B. S. Gott, M.A., Mr. Robert Kaye 
Gray, and Sir Boverton Redwood, D.Sc., 
F.R.S.E., F.C.S., with Sir Henry Trueman 
Wood, M. A. (Secretary of the Society). 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


TEXTILE ORNAMENTATION. 
By ALAN S. COLE, C.B. 


Lecture TII. — Delivered January 31, 1910. 


1 brought my lecture to a close last Monday 
with an example or two of early sixteenth 
century textile prints. I had, as you will re- 
member, endeavoured to make a survey of the 
industry from the earliest times, and scampered, 
as it were, through some thousands of years in 
doing so. We had before us proofs of the use 
of wood blocks engraved by Copts (the descen- 
dants of the ancient Egyptians), from which 
figure subjects were printed on linen by resist 


or discharge methods in early Christian times. - 


There was equally sound evidence of textiles 
printed, for the most part by handicraftsmen 
in the Rhenish provinces, to imitate patterns 
of Italian brocades, velvets, and damasks of 
the thirteenth to the fifteenth century; and I 
placed before you a brief account of a suc- 
cession in styles of such and earlier woven 
patterns. The period that we now have to 


deal with is comparatively short, rather less 
than four hundred years. But the records and 
materials at command for this purpose are 
more numerous than those upon which we 
have had to rely hitherto; several incidents 
affected the fortunes of textile printing on its: 
technical and artistic sides, and I confess to 
feeling some difficulty in trying this crete. 
to summarise them adequately. 

Broadly speaking, the proportions of this 
comparatively modest European industry, 
which certainly was not so organised as 
weaving, seemed to shrink in the sixteenth and 
seventeenth centuries. Afterwards, during the 
eighteenth century, they increase with rapidity, 
and its organisation takes an importance equal 
to that of any other branch of textile art. The 
development of fresh methods and processes 
of manufacture accompanied a continued use 
of older methods and processes. For instance, 
printing with wood blocks and by resist or dis- 
charge methods continues even at the present 
time, when the bulk of the work is being done 
in printing by machinery from engraved metal 
cylinders. These cylinders succeeded flat metal 
plates. . But printing textiles from engraved 
metal plates dates from within the last 150 
years or so, although the engraving of metal 
from which to take impressions on paper 
goes back, so far .as Europe is concerned, 
to the Italian wzzello plaques of the 
fifteenth century at least. That metal plates 
for textile printing should not come into use 
when Marcantonio and others were engraving 
them freely for copying paintings is somewhat 
remarkable, seeing that the German appli- 
cation of wood blocks to textile-printing dates 
from the time of the founding of the ultimately 
famous school of German wood engraving 
for book and other. illustrations. Metal-plate 
engravers, however, did not divide their atten- 
tions between printing on paper and on textiles ; 
wood engravers on the contrary cut stamps for 
textiles when other work was not engaging 
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them ; and, besides this, many of their admir- 
able figure compositions were reproduced in 
both woven and printed textiles at the end of 
the fifteenth and the beginning of the six- 
teenth century. At Augsburg, a most notable 
home of textile printing, Schcensperger printed 
book illustrations and undertook to print textiles 
as well; so, too, did Jorg Gastel in Saxony, 
and it certainly seems possible and probable 
that such as they, and the artists employed by 
them, supplied designs of importance for linen 
damask weaving, which in its commencement 
is noted for stately designs, and these in turn 
came to be imitated in a certain branch of 
textile colour printing. Still the printed textile 
industry remained for a long time, as I have 
said, in a subordinate position—secondary in 
fact to that of makers and printers of book 
illustrations. | 

In the patterns, whether woven or printed, 
which we considered last Monday we traced a 
persistence of Oriental—chiefly Saracenic—in- 
fluence. We saw also how such influence 
lessened when, for the greater part of the 
fifteenth century, Florentine and Genoese de- 
signers came to the front with fresh ideas in 
pattern composition. But soon after the open- 
ing of the sixteenth century, political and other 
changes occurred and entailed a reduced vigour 
of patronage given by Italian nobles to the 
decorative arts in Italy, including Florentine, 
Genoese and Venetian weaving, the gradual 
decline of which reacted upon textile printing: 
for during the latter part of the century 
and the first half of the seventeenth little 
of really attractive distinction can apparently 
be traced in European work. It also lost 
much of the particularly valuable help of 
German wood engravers, who, in common 
with other handicraftsmen and artists, 
suffered from the disastrous effects of the 
Thirty Years War and smaller subsequent 
wars. Some quantity of printed textiles pro- 
duced about this time in Flanders, Holland 
and the Rhenish Provinces followed the 
accustomed path in reproducing contemporary 
woven designs, which, as we have noticed, 


were second and third rate in variety as com- 


pared with those of the Italian Renascence. 

Now, the diminution of Italian patronage coin- 
cides with a rise of French efforts in artistic 
enterprises. Many Italian weavers migrated to 
Lyons, which city was beginning to take steps, 
eventually crowned with success, to become the 
chief European centre in the seventeenth cen- 
tury for supplying silks and brocades to a 
growing number of consumers, whose fashion in 
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costume differed vastly from that in vogue 
when Francis I. was inducing Italian artists to 
come and work in France. The influence of ` 
this transplanted Italian work contributed very 
much to the formation of the style of Art known 
as French Renascence, which was the stepping- 
stone to more fantastic styles, mainly tinctured 
with realism of effect, which is so characteristic 
of the floral and other details that are intro- 
duced into the many vagaries of patterns de- 
signed from about the middle of the seven- 
teenth century for woven and cognate textiles. 
The output of these from Lyons became enor- 
mous, and Europe, practically, was flooded with 
them, and became impregnated with the French 
taste that ruled the artistic and industrial 
activity in France as nursed and pushed by 
Colbert, Louis XI Vth’s renowned and zealous 
minister. He achieved triumphs, and provided 
for further triumphs by the protection of home 
industries, and the founding of institutions to 
train talent. The effects of work done by 
scientific and artistic students in the Jardin 
des Plantes, at the Academie des Beaux Arts, 
and its provincial offshoots, as well as by care- 
fully directed manufactories of furniture, tapes- 
tries, glass, lace, textiles, &c., subsidised 
by the State—all concurred to form the 
Louis XIVth, XVth, and XVIth styles. A 
succession of these kindred styles, and their 
factors is by no means reflected in the speci- 
mens of textile printing available for this part 
of my lecture. Indeed, I do not know that any ` 
stock of them exists that could answer this pur- 
pose. Still the prints, such as they are, throw 
some light on the standard of production of the 
industry, notwithstanding their relatively small 
artistic value. They seem to illustrate only 
minor types of designs, and these perhaps would 
be difficult to account for if we did not take 
some cognisance of that sequence in types of 
ornamental design which other more fortunate 
industries expound. 

With these sketchy remarks let me now go 
back to the later years of the sixteenth century, 
and proceed from that time with our illus- 
trations. 

This slide (Fig. 29) shows a fair representa- 
tive specimen ofa better class of printed textiles 
then in use—the pattern consists of purely con- 
ventional scrolling stems, coming into contact 
with one another and forming an attenuated 
ogival frame or web; the points of contact 
are emphasised by rosette devices, the ends 
of the stems finish in semi-leaf and blossom 
forms. The spotty scrolling lines demonstrate 
the block cutter’s resort to a method called 
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<rzb/é which was adopted by certain French 
engravers in the fifteenth century to procure a 
kind of white stippling effect in their illustra- 
tions. But when a more refined style of en- 
graving was developed for pictorial purposes, 
this crzZé method was adopted almost solely 
for decorative work, such as textile prints, and 
the spotty effects in them remind one of the 
Indian bandana tye and dye work. 

The character of forms and their arrange- 
ment, which constitute the style of this 
<onventional pattern, is shown in a more 
elaborate phase, as in the next slide, made 
from a Franz Hals portrait of a lady (1620) 


FIG. 29. 


PRINTED LINEN—DUTCH OR GERMAN (SIXTEENTH 
CENTURY). 


wearing a dress with a front brocaded in a 
pattern of scrolls, twists, and arabesques, ex- 
hibiting rather less dignity and mastery of 
design than the typical Italian velvets and 
brocades of a century earlier. 

The next two examples show further waning 
in design rendered in textile prints. Both are 
probably of Flemish or Dutch manufacture. 

The first of them is composed of slender 

scrolling stems bearing semi-floral devices 
and groups of spots, intended probably for 
bunches of grapes, printed in yellow on a 
black ground. 
_ The second is of blue linen, with the pattern 
reserved in white. The spotted or crzd/é 
background almost obscures some nicely cut 
passion flowers in blossom, repeated within 
some of the spaces of the trellis frame formed 
by intertwisting stems and groups of smaller 
blossoms. 
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During the period when German wood 
engraving was on the decline, textile prints 
were made from blocks of large size roughly 
cut with portraits, as well as from others cut 
to imitate patterns of lace and embroidery. 
Of the first named is this next slide (Fig. 30), 
made from a linen with the design printed in 
black, displaying a lady wearing high-neck 
collar and frill, and playing a dulcimer. Her 
dress is in the late sixteenth century style ; 
the border inclosing the portrait—a medley of 


FIG. 30. 


PRINTED LINEN—GERMAN (SEVENTEENTH 
CENTURY), 


pomegranates, tulips, big leafy stems—is very 
much in the style of pillow lace of the middle 
of the seventeenth century. From the point of 
view of ornamental composition this specimen, 
rather clumsy in appearance, is more curious 
than instructive. And the same remark applies | 
to other examples of printed textiles, the 
patterns of which are derived from lace and 
embroidery. The block cutters, instead of 
consulting fine types of the lace made at 
the time, seem to have relied upon rather 
amateurish, common-place bits, and not to 
have imitated these particularly well. 

Here, for instance, are two scallops of 
needle-point lace, of the first half of the seven- 
teenth century, made probably as a sample by 
some English girl under no such guidance or 
influence as that to which the better Italian 
and French lace-workers of the period were 
subject. Some_appreciable. quantity of this 
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scalloped lace was made and worn; the 
needlework itself is careful enough, but the 
disproportion in size of the roses, thistles 
and other flowers squeezed into the scallop 
shapes certainly seems to have been over- 
looked, possibly not felt by the designer of 
them. 

The next slide is from a bit of linen, printed 
in black, with two scallops similar to those we 
have just seen. A series of these scallops 
formed the border of. the cloth, the larger part 
or field of it was covered with a pattern of 
repeated scrolling—slender stems with varied 
blossoms, rose, carnation, tulip, &c.—a style of 
pattern which had a considerable vogue in the 
Elizabethan, Jacobean, and Stuart times. 
I think that its constructive features throw 
back to those in favourite patterns of Indian 
and Perso-Chinese embroideries and printed 
cottons which were beginning to come into the 
Dutch and English markets in the sixteenth 
century. We meet with many European treat- 
ments of this class of pattern, and in different 
materials, as, for instance, in engraved German 
armour, in Dutch inlay, but perhaps most 
conspicuously in English sixteenth and seven- 
teenth century embroideries. We see it in 
portraits of Queen Elizabeth, usually indicated 
as worked with black and gold threads on 
linen, though in Jacobean times it is often 
treated in coloured silks and gold and silver 
threads. 

Here is a slide which shows an Elizabethan 
jacket so decorated. This is of black silk 
embroidery on linen. You will notice the same 
sort of Tudor rose blossom as that in the 
printed specimen ; in addition, there are pome- 
granates, pea-pods, birds, butterflies, and other 
insects, naively drawn to make them look real 
and at the same time to give them suitable 
places in composing a pattern. | 

Not quite so clear in defining the pattern, 
which, however, is still more elaborate, is this 
slide taken from an Elizabethan jacket, so 
delicately stitched in black that in parts it 
almost approaches the effect of printing from 
an etched plate. Here, the scrolling stems are 
more lightly shown ; the details are much more 
varied; besides many flowers and leaves, 
there are birds, beasts and fishes introduced 
into them as well, and several of them are 
taken from a book by Geoffrey Whitney, which 
was printed at Leyden in 1586, entitled ‘‘ A 
Choice of Emblems.’’ This jacket was 
given by William IV.to Viscountess Falk- 
land, and is said to have belonged to, and 


have been worn by Queen Elizabeth. This 
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type of ornamental design is suggestive of”, 


many variations that could still be played on it. — 

The next slide gives us two more specimens- 
of seventeenth century textile prints, bordered | 
with imitation lace scallops. The details in: 
the field of the upper pieces are alternately 
light and dark, and are adapted from such as- 
occur in certain silk damasks and velvets of 
the period. The patterning of the lower bit is. 
a mixture -of devices printed in a rather 
haphazard way from different blocks. 

Both examples are considered to be Flemish 
or Dutch, and are clearly of no high standard’ 
of design or workmanship; they probably 
represent the average quality of such textile: 
printing as was then being commonly done in. 
Europe, the technical methods of which quite- 
suited the style or character of designs based 
as it was upon rather bold masses of dark 
forms, contrasting with light grounds, and: 
yice-versé. This character of design, how- 
ever, was not developed in connection with. 
textile printing to the same degree as it was in. 
designs for linen damasks, for which many 
fine compositions were made in the sixteenth 
century. I have not, hitherto, met with textile 
prints of corresponding importance, though 
there is reason to suppose that there must have 
been some at least, for there are references in 
records of the time to banners and flags, 
canopies and the like, printed in Austria and 
Italy, for fêtes and pageants, at the end of the- 
fifteenth and the beginning of the sixteenth 
century, from large blocks cut with emblems 
and heraldic devices suitable for display on a.. 
big scale. Some idea of such designs may 
be obtained, I think, from important linen 
damasks woven in Saxony, Flanders, and: 
England in the sixteenth and seventeenth 
centuries, and, accordingly, I will now show 
one or two illustrations of such admirable 
damask designs. | 

This specimen (Fig. 31) is about four feet high 
by two and a half wide, and might very suitably 
serve as a design for a banner of printed linen. 
The arms are those of King Henry VII., the - 
shield being quartered with the three lions of 
England and the fleur-de-lys of France; the | 
supporters are the dragon and greyhound. 
These Royal Arms appear in Elizabethan | 
damasks as well as in earlier Tudor ones. 

The next specimen is figured with a fine 
design of the Annunciation beneath a canopy 
with pendants and leafy festoons; the borders- 
at the sides and along the bottom are of 
Renascence ornament; and 
several texts in Gothic lettering are introduced. . 
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The third damask table-cloth is of rather 
later manufacture, that is seventeenth century, 
and probably of Flemish origin. The pattern 
consists of repetitions of three rows of different 
design—in one is the inn at Bethlehem and 
the Nativity, below is the Herald Angel in 


FIG. 31. 


LINEN DAMASK WITH THE ARMS OF KING 
HENRY VII.—ENGLISH (FIFTEENTH AND SIX- 
TEENTH CENTURY). 


clouds bearing an escutcheon with the words 
‘‘ gloria in excelsis deo,’’ and below this is a 
shepherd with sheep and dog and a piper. 
The story-telling, or epical interest, is excel- 
lently conveyed. 

This characteristic class of design appears in 
the specimen from which my next slide (Fig. 32) 
has been made. Thisisa print on blue linen, of 
the late seventeenth century, the white pattern 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. | 


823 


being reserved or discharged. Here we have 
four parallel rows of details repeated: one row 
is of repetitions of the same buildings and 
gateways of the walled city entitled ‘‘Hebron; ”’ 
below this is a festoon of vine leaves and 
bunches of grapes; under this, come two figures 
in skirted coats and three-cornered hats, bear- 
ing between them an enormous bunch of 
grapes, their names, Joshua and Caleb, are 


FIG. 32. 


LINEN PRINT—GERMAN OR FLEMISH (LATE 
SEVENTEENTH CENTURY). 


inscribed below, and, therefore, there is no 
doubt that they are returning from the 
Promised Land: below them is a gentleman 
in wig and Court costume standing by a palm 
tree, his name is given as Nehel, which is ap- 
parently the German or Flemish equivalent to 
Othniel. 

From this let us pass to another type of 
printed linen, also having a story-telling design, 
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but depicted differently. Here (Fig. 33) con- 
trasting broad masses are no longer charac- 
teristic factors. The composition is rendered 
in lines with pictorial or realistic intention. 
It is French, and from some~printing shop in 
Alsace, soon after that Rhenish province had 
been annexed to France by Louis. XIV., 
towards the end of the seventeenth century, 


FIG, 33. 


PRINTED LINEN— ALSATIAN (LATE SEVENTEENTH 
CENTURY), 


from which period dates the distinctly French 
development of textile printing. A gentleman 
in Court dress is advancing to a lady wearing 
a typical high head-dress of lace, &c., called 
a ‘‘ Fontanges,’’ the scene is supposed to be 
laid at Versailles, the gentleman is Louis XIV., 
and the lady Madame de Fontanges, who ex- 
temporised in an emergency this sort of head- 
dress with which His Majesty was so fas- 
cinated that he prayed her to wear it frequently 
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at Court, and thus its fashion came to be 
established. However, the main interest of 
this linen print lies in its showing us a transi- 
tion from formal ornamental design to one that 
puts realistic representation first and orna- 
mental convention second. This, as I have 
said, is the particular direction taken in French 
decorative styles from the middle of the seven- 
teenth century onwards, and in the matter of 
textile printing line-engraved blocks contri- 
buted to this realistic phase. 

But, the employment of line blocks for pure 
ornament throws back in India to much earlier 
times, and those who may not already know the 
sort of engraving or block cutting I am now 
referring to may care to see this slide (Fig. 34), 
made from a few old calico-printing blocks 
cutat Madras or Bombay. The slide includes 
two impressions as well, giving the clear out- 
line ornament to which, as a rule, colour is 
subsequently added, either by printing from 
other blocks or by painting. 

You will remember that I mentioned early 
Coptic specimens and how they were ob- 
tained from old cemeteries at Akhmîm, in 
Upper Egypt; with them were found some 


fragments of Indian calico prints, and of these 


I have a slide. These prints are from blocks 
similar to those just seen, and the colours, red 


.. and yellow, have been added to the outline 


ornament, but I am uncertain whether the 
colours were printed or painted. It is possible 
that they are older than the earliest Indian 
prints that came to Europe in the sixteenth 
century, and may even date as early as the 
fourteenth century. They are Perso-Moham- 
medan in style. 

The question of painting and printing arises 
over and over again in connection with a large 
number of East Indian palampores, or calico 
bed covers, which, with smaller fabrics, en- 
tirely printed with fewer colours, were imported 
into Europe from Madras, Rajputana, and 
Bombay by Dutch, English, and French mer- 
chants during the seventeenth century. Some 
of these bed covers are called kalamkas, be- 
cause they are drawn in outline with a pen, 
usually a reed pen (Persian ga/am) and then 
coloured by hand with a brush. Whether the 
pen and brush decoration was practised before 
corresponding work was produced from en- 
graved blocks is a point of uncertainty. The 
same sort of designs, with their repetitions and 
reversing of details, occurs in both painted 
and printed calicoes. A few of the older 
prints are found to be coloured by hand, but 
the greater number are entirely of block print- 
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ing. The generic name for all these bed covers 
and hangings is palampore—after a northern 
district of the Bombay Presidency, though 
many are produced in Madras. From these 
stuffs Europeans derived suggestions which, 
in the eighteenth century, they seemed to have 
turned to practical purpose by at first pro- 
ducing painted fabrics upon which they some- 
times drew and sometimes printed the outline 
designs and then painted them. 


Here, for instance, is a bit of eighteenth 


century French silk, decorated with festoons 
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others from engraved metal plates, entirely 
superseded painted outline prints and almost 
hand stamping as well. 

However, I must refer again to the East 
Indian palampores, as their designs generally 
exercised much influence upon English and 
other European manufacturers, not only of 
printed textiles, but also of wall - papers, 
during the latter part of the eighteenth cen- 
tury and the earlier years of the last century. 
The methods suited for design in wall-papers 
are closely akin to those for textile block- prints 


FIG. 34. 
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CALICO-PRINTING BLOCKS— MADRAS., 


of flowers and trickling stems, drawn or lightly 
printed according to the then prevailing 
realistic style, the colours being afterwards 
painted in. 

Here, again, is another example of this 
realistic style, with a rather more conven- 
tional arrangement of the waved stems, 
bearing in this case carnations and leaves. 
This is a French design of the eighteenth 
century, typical of many such then used in 
Lyons and Spitalfields weavings. Those which 
were entirely printed were not so varied in 
colouring as either the woven or the painted 
ones. Later in the nineteenth century the 
manipulation of several blocks registering for 
a single pattern, each block printing a dif- 
ferent colour, became greatly developed, and 
the innumerable prints thus made, as well as 


The first palampore, which I now show, was 
drawn and painted in the Madras Presidency. 
The subject of the design, with its intricacy of 
symmetrically interlacing branches, is a modern 
reproduction of a sixteenth century design, 
treating in realistic manner the ancient Persian 
Tree of Life springing from a mound, with a con- 
ventional peacock on each side of it. (I called 
attention to the far simpler Byzantine versions 
of the Tree of Life with confronted birds and 
beasts last Monday, and how they were wholly 
conventional—in the Indian palampores several 
of the details are realistic). 

Here (Fig. 35), again, is another East Indian 
palampore—possibly a kalamkar—drawn and 
painted with a still more realistic tree design 
than the previous bit. It bears the stamp of 
the old East India Company, and is one of a set 
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given, about 1752, to Mrs. Garrick, and used 
by her husband, the celebrated actor, as a 
curtain in his bedroom at Hampton. 

As I have said, designs of this type were 
being produced in India a hundred and fifty 
years earlier, at least, and from such the 
designs of many English embroideries, in 
coloured wools on linen, appear to have been 
derived during Queen Elizabeth’s and James 
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presents a further variation in using the tree 
device ; here it is repeated at each end of the 
calico, and the whole design of the field is 
enclosed in a wide border of sprays of small 
flowers intermixed with larger blossoms and 
leaves. 

The next slide is from a different style of 
design—one of hexagons and triangles grouped 
into large stars and repeated. The subordi- 


FIG, 35. 


KALAMKAR (OR PALAMPORE)—INDIAN (EIGHTEENTH CENTURY). 


the First’s reigns. Here (Fig. 36) is a slideof 
such an embroidery. The general idea of the 
separate trees and mounds from which they 
grow is akin to what we have in the Indian 
stuffs, but the exaggerated leaves and blossoms 
are British inventions, and corresponding de- 
signs containing these characteristics of dis- 
proportion are, as probably you are well aware, 
imitated in present-day cretonnes manufactured 
in the United Kingdom. 

Another Masulipatam printed palampore 


nate devices within these angular forms are 
floral. All this has a marked Mohammedan, 
Saracenic, character, whilst the ornament 
in the border is of an ancient Hindu type. 
This print comes from Jeypore, in the Madras 
Presidency, and is an interesting illustration 
of mixed Mohammedan and Hindu ornament. 

Our next slide is of a conglomerate design, 
chiefly Persian in style, and has more pictorial 
than ornamental tendency. The upper half— 
figures with turbans—are portraits, probably, of 
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= two rajahs; by them, on a smaller scale, in 
accordance with Oriental views, are their two 
= wives; beneath them is a group of figures, all 
on the same scale, wearing European, Eliza- 
' bethan costumes, and these may represent a 
Dutch or English merchant and his family, for 
whom the rajahs may have had this unusual 
palampore made. It is partly printed, partly 
drawn with pen, and partly painted, in the 
seventeenth century, and comes from Southern 
India. 

The piece now shown, also, I believe, drawn 
with the pen and painted—a kalamkar—con- 
tains at the centre and each of the inner corners 
an Indian rendering of the arms of the City of 
Amsterdam, and was made in Southern India. 
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In Holland and England, East Indian styles 
and methods, and adaptations of them, had 
become so well known, appreciated, and 
fostered early in the eighteenth century that 
German and Alsatian printers came over to 
England to study them and derive ideas for 
their own manufactures. Throughout that 
century activity in enterprise and competition 
in laying the foundations of calico printing in 
England, Scotland, France, Switzerland, and 
Germany are matters of history, the details of 
which would take some time to discuss. 
Augsburg, long noted for its printed cottons 
and linens, supplied French Alsace on the 
one hand, and Switzerland oa the other, with 
colour mixers and dyers. In Surrey and Essex 


FIG. 36. 


ENGLISH EMBROIDERY (SIXTEENTH AND SEVENTEENTH CENTURIES). 


The odd floral details are evenly distributed 
between the coats of arms, and are duly pro- 
portionate in size to. the whole palampore. 
The smaller floral devices of the border are 
pleasantly and symmetrically arranged. 

The last of the kalamkars or palampores 
which I show is much more European in style. 
It is drawn and painted, and was made at one 
of the East India Company’s factories at 
Masulipatam, in the eighteenth century. 

Textile printing, in common with many other 
European industries, was affected later in the 
seventeenth century by the revocation of the 
Edict of Nantes, and many Protestant or 
Huguenot printers fled from France and 
Flanders and settled in places where as often 
as not they found, and had to compete or join 
with, brother craftsmen already pursuing the 
same trade, and in congenial circumstances 
this intermingling of craftsmen contributed to 
benefit the manufacture generally. 


several printing works were set going to supply 
London shops with chintzes, the importation 
of which from India had been prohibited by an 
Act of Parliament passed in 1700, at the 
instance of silk and woollen weavers. In the 
course of the next seventy years divers other 
Acts were passed, one to forbid the importa- 
tion of even plain white Indian calicoes, and 
others to regulate the material to be used by 
British printers, whether it should be linen, or 
partly linen and partly cotton. Notwithstand- 
ing, this experimental legislative solicitude, 
methods to quicken the output of prints 
rapidly succeeded one another in the latter 
half of the eighteenth century, not only in the 
United Kingdom, but also in many parts of 
France. Cylinder or roller psiating from metal 
plates, with its tremendous influence in in- 
creasing the manufacture, was invented, appar- 
ently, by a Scotsman named Bell, and first 
successfully applied in a large way, about 
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1780, in Lancashire. Although, twenty years 


earlier, there were metal-plate printers in | 


London who produced pictorial designs on 
cottons, Oberkampf, of Jouy, near Paris, 
claimed to have adapted metal plates to 


cylinders for printing, simultaneously with the | 


Scotsman. Oberkampf’s prints from metal 


plates have some individuality which is inter- 
A number of designs he . 


esting, at least. 
used, like contemporary British ones, are in 
the nature of fine line engravings of groups of 


FIG. 37. 


PRINT FROM METAL PLATE—FRENCH 
(LATE EIGHTEENTH CENTURY). 


COTTON 


figures, landscapes and the like, repeated as 
often as required by the length of calico 
_ passing through the press. 


Of such, I have a few slides to show. The 


first is from a piece which has been cut into, 
unfortunately, to fit the seat of a chair, is 
printed in red, from engraved metal plates, 
with views of operations at the Jouy manufac- 
tory. As a form of advertisement, it runs 


modern ingenuity, in this respect, closely. To 


the left is a house, and a group of men beating, 
with flails, bundles of cotton. To the right of 


them is a man ata table, engaged in stamp- 


ing floral patterns. Below, the process of 
. cylinder printing is being carried on, and 
lengths of cotton are being impressed with 
scenes and groups of figures; upon this, one 
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can read an inscription, ‘‘ Manufacture Royale 
de Sa Majesté.—_P. Oberkampf.”’ 

Another specimen (Fig. 37) of the same 
period, also printed in red, displays repeated 
family groups—shepherds and shepherdesses, 
a setter and partridge, children at play, rocks 
and trees. At the bottom of each length of 
printed cotton was the name of * Meillier et 
Cie, de Beautirain, près Bordeaux,” and ‘‘ bon 


- teint,” or good dye. 


The next three slides are of cottons printed 
from plates more fully engraved, which were 
used for furniture covers, hangings, and the 
like. The first one, printed in violet, has two 
repeating groups set amidst woodland scenery : 
the upper group represents Mary, Queen of 
Scots, leaving France; the lower one is of 
Mary kneeling to Queen Elizabeth. 

A second similar print is in purple, display- 
ing an allegory of Love. and Time, illustrated 
in three different groups: the two upper ones 
show us Love paddling Father Time to a 
classic temple, and Father Time rowing Love 
into tempests in a wild country; below them 
is a seated woman clasping a tree and beckon- 
ing her dog; at her back is a pedestal in- 
scribed ‘‘ L’Amité ne craint rien du temps,” 
or friendship fears nothing from time, a senti- 
ment which is worthy of better pictorial treat- 
ment. 

The last of these picture patterns, but 
lighter in effect, is printed in red from a plate 
engraved with Chinese forts, pagodas, islands, 
boats, rafts, soldiers, peasants, and others. 
The whole of the background is covered with 
a delicate pattern of overlapping scales or 
billets. This is a bit from one of Oberkampf’s 
early nineteenth century hangings. 

Of a different style, and one intended to be 
more decorative than pictorial, are the next 
two examples, which are early nineteenth 
century French. The designs are adapted 
from Pompeian wall paintings with their 
variety of medallions, panels, garlands, and 
small mythological figures. The first one is 
printed in purple: the head of Diana with an 
arrow recurs in the circular medallions, a 
seated muse is shown in each of the larger 
pointed ovals, and intermixed with these are 
running Cupids and flying doves, &c. 

The second of these pseudo-classical prints 
is in purple, red, and light brown. A corner 
only of the whole hanging is given, and the 
ornamentation is mainlyof garlands and scrolls, 
in which the conventional classic acanthus is 
combined with naturalistic flowers and leafage 
—these occasionally encircle oval and oblong 
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. panels, upon some of which are depicted Cupids 
with a goat, in others are dancing Cupids. 


Manufacturers’ files of samples would be — 


naturally the best source to go to if one wished 


to review the changes of designs and patterns - 


produced throughout the last century. Broadly 
speaking, a vast quantity of them would be 
found to be based upon those realistic floral 
designs whose descent from the later part of 
the seventeenth century we have noticed—and 
Iam not sure that a detailed survey of them 


would materially advance the study of really © 
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_which illustrates his reliance upon the canons, 


or as they are sometimes called, principles, 
according to which many fine patterns of 
Oriental-European characteristics were pro- 
duced between the thirteenth and fifteenth 
centuries. His choice of plant forms, his care 
to respect botanical structure when devising 
ornamental forms from them, together with 
frank definition and use of clear colours, bright 
rather than sombre or uncertain, strike me as 
features of his work. 

On this slide the smaller bit is of a flatly- 


Fic. 38. 


A CALICO PRINTING ROOM IN MORRIS AND Co.'s WORKS AT MERTON. 


progressive stages in ornamental design. 


_ Nineteenth century printed textiles—at any | 


rate those of the first half.of the century— 


usually exhibit painstaking but curious efforts 


in design, without regard to such canons of 


taste and practice as appear to have been felt. 


by many artists of world-wide fame acquired 
in the course of earlier centurtes. Better appre- 
ciation of these canons seem to me to be shown 
in some of the work done in the United King- 
dom within the last fifty years; and to my 
mind a signal instance is presented in many 
textile designs by the late William Morris. 


Through the kindness of a member of the. 


present firm of Morris and Company I am able 
to show you a few designs, the construction of 


treated pattern called the eye-bright. The 
white blossoms are repeated so as to suggest 
a series of lozenge shapes, forming a trellis ; 
subservient to this is the ogival web made out 
of the slender stems of the flower. This is a 
discharge indigo print. Below it is a design 
with much larger details called the African 
marigold. This is a print in colours. The 
ogival web construction underlies the design ; 
the big flowers are conventionalised, in con- 
trast to the realism of the narrow, wavy, and 
shaded leaves mingled with them. 

This next slide shows a specimen of the 
‘‘Rose Chintz,” the upper piece produced 
by discharge method with indiga, madder and 
welds dyes ; the lower piece, a print in colours, 
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$s known as the ‘‘ Lodden” pattern. 
.-the ogival web construction comes into play 
with a combination of realistic and conven nonal 
treatments in the details. 


Here (Fig. 38), now, is a view of one of the 
printing rooms at the Merton works, on the site - 


-of an old abbey, through the grounds of which 
_ runs a stream peculiarly favourable to trout (so 
much prized by the old. monks), and also for 
-dyeing purposes ; and I recall pleasant hours 
spent there -with Morris some few years ago, 
- when he would regale me with a sound work- 
man’s lunch off a clothless trestle table, and 
much excellent discourse upon designs, dyes, 
‘looms, hand-blocks, and Persian poetry. 

This condition of things is very different 
from what is usually found in the bustle of a 
big calico-print manufactory with each of its 
machines turning out miles of patterns per 
‘diem. I have an example or two of the prints 
made for one particular branch of the British 
trade, namely, that of handkerchiefs or scarves 
for foreign markets outside those of Europe. 

This slide shows samples of handkerchiefs 
decorated to suit the taste of Chinese, Hindus, 
South Americans, and Japanese. 

The next slide is of similar things for 
Java and the East Coast of Africa—Zanzibar, 
-c.—they are imitations of “ batticks.”” These 
are modest by the side of others made for 
natives of the central districts of Africa. 
The designs in them are compounded with 
railway-engines, motor-cars, aeroplanes, bal- 


loons, bursting shells, whisky bottles, and 


-other attractive subjects drawn in heavy lines 
-and startling colours. The natives like most 
of them, but are fastidious about some of less 
-exuberant effect: 

In respect of many of these prints, as well 
as of others, in which I have noticed recent 
‘revivals in the style of those French picture pat- 


terns of the late eighteenth century, and again - 
‘of the mid-nineteenth century—iarge, copious 


bunches of flowers and leaves, fully and gaudily 
coloured, crowding against one another in a 
' confusion. that is bereft of the harmonising 
touch of nature—it is probable that Morris 
would have used refreshingly forcible language. 


He was. delightfully: intolerant of art that did 


«mot accord with his standards of taste, which 


he could expound in conymeing terms as a 


rule. 

I now thank you for the patient hearing you 
have kindly given to my lectures, which I hope 
may have been of some interest and use. The 
preparation and delivery of them have certainly 
given me great pleasure. 
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LEAD AND DUST IN POTTERY WORKS. 
COMMITTEE’s REPORT. 


The Report of the Departmental Committee 
appointed by the Home Office in` 1908 to inquire 
into lead poisoning and other forms of injury to 
health in the pottery trades has just been published 
as a Blue-book [Cd. 5219]. The Committee, of 
which Sir Emest Hatch was chairman, has held a 
full and careful inquiry, visited a large number of 
pottery works in different districts, met delegates 
from manufacturers’ and workpeople’s associations 
in conference, and examined 71 witnesses, including 
factory inspectors, certifying surgeons, and other local 
medical men, experts. of various kinds, manufacturers, 
and operatives. The investigation covers 550 pottery 
works, employing 63,000 persons, and 7 lithographic 
transfer works, 


UNHEALTHY PROCESSES. 


The special dangers to health to which pottery 
workers are exposed are twofold—(1) lead poison- 
ing; (2) the inhalation of dust without lead. Public 
attention has hitherto been drawn chiefly to the 
former, and in this connection the Report mentions the 
work of the Royal Society of Arts, which as long ago 
as 1793 offered a gold medal and £30 for a leadless 
glaze. The offer was renewed annually till 1820, 
when a medal wag awarded to a Mr. John Rose, 
of Coalport, Shropshire, for what was then sup- 
posed to be a satisfactory leadless glaze for pottery, 
and in 1822 a second gold medal was conferred on 


. Mr. J. Meigh, of Shelton, Staffordshire, for a leadless 


glaze for common red earthenware. In spite, however, 
of the continuous efforts of inventors, it is affirmed by 
many manufacturers that, up to the present, lead still 
remains the only substance with which they can pro- 
duce a perfectly glazed and marketable article. 

But serious though the danger from lead poison- 
ing undoubtedly is, it appears that the inhalation ot 
dust affects a much larger number of persons. Out 
of 63,000 workers only 6,865, ex 11 per cent., are 
brought into contact with lead, whereas 23,000, or 
36 per cent., are exposed to the inhalation of dust ; 
the remaining 53 per cent. are not exposed to any 
particular danger of health. Dr. Reid, the Medical 
Officer of Health for Staffordshire, has worked out 
the excess of mortality attributable to the two causes 
respectively, and he finds that the excess among those 


- exposed to special risk from lung diseases is 7.0 per 


1,000, whereas among the lead workers it is only 
o8 per 1,000; that is to say, between 30 and 40 die 
annually from lung diseases to one from lead poison- 
ing, and, when the proportion of those exposed to 
risk is reckoned, the fatality of the former is more 
than eight times greater than that of the latter. 
With regard to lead poisoning, in the year 1896 it 
was made compulsory on employers and doctors to 
report all cases occurring within their knowledge. 
In that year 432 cases in the whole of the United 
Kingdom were reported. The number has fluctuated 
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-considerably, owing to various causes, the highest 
being in 1898, when 457 cases were reported ; but 
since then the decrease has been fairly steady, until, in 
1909, there were only 58 cases. 

Lead is absorbed both by breathing. and. by 
swallowing. The principal effects of lead poisoning, 
In ascending order of severity, are—colic and gastric 
disturbance, aneemia, paralysis, and brain affections. 
‘Only a small proportion of cases are fatal; the 
average death-rate from plumbism for the last 11 
years is Iʻo per 1,000 workers in lead. Classified 
according to severity, the cases for the five. years 
1903-7 were found to yield the following averages :— 
Severe, males, 19°3 per cent. ; females, 12°5 per cent. ; 
‘moderate, males, 44°7 per cent.; females, 34°6 per 
cent.; slight, males, 35°5 per cent.; females, 51°74 
per cent. Short of definite symptoms, the general 
health is impaired in many operatives, and mis- 
carriages are abnormally frequent among married 
women working in lead. The occurrence of poison- 
~ing in particular cases is governed. by individual 
susceptibility, which varies greatly, and by personal 

. habits.. Women are believed to be more susceptible 

“than men, though this is not borne out by the per- 
centages of severity given above, or by the death- 
rate, which is lower among women. 

Many of the medical witnesses spoke of the im- 
portance of regular meals as a means of combating 
the ill effects of working in a lead process, and, in 
particular, they pointed out the danger of beginning 
such work in the morning without having breakfasted. 


Attention was drawn by several witnesses to the value - 


of milk.as a preventive.of lead,poisoning, and in view 
of the difficulty said to be experienced by many em- 
‘ployees in obtaining a substantial meal in the morning, 
the committee recommend that a supply of milk, 
“or cocoa made with milk, should be provided, at the 
expense of employers, for all women and young 
persons engaged in lead processes, who begin work 
before 9 a.m. | 


LEADED AND LEADLESS GLAZES. 


Lead is used im pottery in the form of glazes and 
of colours. The great majority of cases of poisoning 
are caused by the former. The committee paid great 
attention to the important and highly controversial 
question of leadless glazes, Evidence was invited 
from every firm known to make a speciality of lead- 
Tess ware, and all but one responded ; 44 witnesses in 
call were heard on the subject. Only two manufac- 
turers told the Committee that they were entirely 
‘successful in using leadless glaze for the whole of their 


-output—both make. a very cheap.class of common.. 


ware largely exported to the East and to Africa, and 
do not pretend to compete with the higher-grade 
‘makers. Other firms have had partial success, but 
several who have used leadless glazes for some years 
have abandoned the attempt, and others, after re- 
peated trials, have had no success at all. Several 
Government Departments have been buying leadless 
ware since 1900 at the instance of the Home Office, 
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and evidence was received from them. The Metro- 
politan Police and the Prison Commission appear to 
be satisfied ; the articles they buy are of common or 
inferior quality, and are obtained through middlemen. 
The Office of Works bought only leadless ware from 
1900 to 1906, but then found a difficulty in obtaining 
tenders and an enhanced price, so they began to 
admit ware made with a low solubility glaze. The 
Admiralty used leadless glaze from 1900 to 1905, but 
found the prices considerably higher, and there were 
complaints of quality; the Inspector of Victualling 
Stores says the ware was most unsatisfactory, and 
from 15 to` 20 per cent. dearer than ordinary ware. 
The experience of the War Office was similar with 
regard to quality, and after five years they gave up 
the exclusive use of leadless ware. The conclusions 
of the Committee on the whole question are: ‘‘ that 
in all classes of pottery ware, whether of the best, 
medium, or common qualities, a great many articles 
can be manufactured, in a very high state of perfec- 
tion, with ‘leadless glaze. 

« At the same time, however, it-appears :— 

“(a) That in certain classes of common ware the cost 
of production is not appreciably increased, and in the 
commonest, such -as jam-pots, and the ware known in 
the trade as ‘ Persian painted,’ may even be reduced. 

(6) That in certain other classes, whether of the 
best or medium quality, leadless glaze, owing to the 


excessive number of ‘seconds,’ can only be used at 


such an increased cost or sacrifice of quality as 
possibly to entail the loss of important markets. 

‘‘(c) That owing to difficulties relative to accuracy in 
reproducing old patterns, colours, or methods of 
decoration, certain kinds of ware cannot at present 
be made at all without the use of lead. 

“ In view of these conclusions, the suggestion was 
made that a schedule of articles should be issued in the 
manufacture of which the use of lead should be 
prohibited, but the Committee, after giving the matter 
most careful consideration, decided that such a course 
was impracticable.”’ 


Low SOLUBILITY GLAZES. 


An alternative to leadless glaze is the use of lead 
in a harmless form, which is secured by “ fritting ” 


“at with the siliceous matter contained in a glaze. The 
two are melted together and then ground to a fine 


powder, the effect being to render the bulk of the 


“` Jead insoluble in weak’ acids, and, consequently, non- 


absorbable into the blood. In 1900 the Home Office 
proposed a code of special rules making the fritting 
of lead compulsory, and prohibiting the use of any 
material. containing, more than.2:per cent. of soluble 
lead compound. ‘The question has now been investi- 
gated by the Committee in the light of further ex- 
perience. It stands in very much the same position 
as that of leadless glaze, Witnesses were examined 
on both*sides, but the weight of the evidence was 
against the practicability of the general use of low 
solubility glazes. The Committee decided, therefore, 
not to recommend the prohibition of raw lead in 
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glazes at present; but they urge that manufacturers 
should be encouraged to persevere with experiments 
in leadless and low solubility glazes, and recommend 
the relaxation of other restrictions in factories where 
such glazes are adopted. 


RECOMMENDATIONS. 


The recommendations of the Committee are very 
numerous and detailed. Every processin the industry 
is described in the report, its dangers or drawbacks 
are discussed, and recommendations are made for 
dealing with them. The general effect is to strengthen 
tbe existing regulations, to facilitate their working, 
and ensure their better observance. A new schedule 
of. dangerous processes is proposed, in which due 
account is taken of dust as well as of lead. With 
regard to the proposed exclusion of women from lead 
_ processes, the Committee do not recommend it; they 
think the observance of their suggested precautions 
will mitigate or remove the danger, but, if that should 
not be so, they recommend that all women under 
45 should be excluded from the most dangerous 
processes. They recommend a curtailment of hours 
in certain processes, and some extensions of the 
present regulations restricting the employment of 
. Women, young persons, and children. Specimen 
codes of regulations are appended to the report. - 

The report is signed by all the members of the 
Committee, except Miss Tuckwell, who has written a 
dissentient memorandum, advocating the adoption of 
far more stringent regulations than those proposed in 
the Majority Report. 


THE SOUTH AUSTRALIAN WINE 
INDUSTRY. 


Australia is admirably fitted to grow large quantities 
of wines. The growers have gone to great expense, 
and have manifested great enterprise, in obtaining the 
best varieties of grapes and the most improved plant 
and appliances for producing wine of a high quality. 
They have also induced French experts to emigrate 
to Australia to teach the best methods of dealing 
with the vine, the grape, and the wine at every stage, 
from the planting to the bottling of the finished pro- 
duct. One point which every one connected with the 
Australian wine trade is insistent upon is that the 
. wine consists of the pure juice of the grape without 
any admixture or “‘ faking.’’ The pioneer wine growers 
in South Australia employed the same primitive 
methods of extracting the juice from the grapes as 
_ that followed by the Egyptians in the days of Pharaoh. 
All kinds of presses were requisitioned in the early 
days, from the naked feet of young Australians to 
the home-made hand crusher. At the present time 
new machines of the latest pattern are continually 
taking the place of older types, and powerful 
hydraulic and continuous presses are used for treating 
_ the ‘‘ marc ” or residuum at its final stage. Spon- 
taneous fermentation, which is almost entirely relied 
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upon in old conservative countries, is fast being replaced’ 
in South Australia by more scientific methods. During’ 
the last few years wine production in South Australia. 
has been pretty constant, and this shows the stable- 
position occupied by the industry. In 1901 the- 


figures were 2,631,563 gallons; in 1905, 2,845,853. 


gallons, and in 1909, according to South Australian 
Natural charac-. 
teristics of soil and situation of the vineyards must 


needs always be a vital point of consideration if 


growers contemplate the production of high - class 
wines. In South Australia, as in other countries,. 
this potent fact is already making itself felt, and 
wines of the rarest types are met with in many 
cellars. The growth of the wine industry has been: 
remaikable considering the difficulties associated with 
the business, The acreage under vines appears to 


have steadily increased. In 1892 there were 12,314. 


acres with 4,030,724 vines in bearing, and 3,146,564. 
non-producing. During the next ten years the area 
had increased to 20,860 acres, the number of pro- 
ductive vines to 9,504,880, and 1,396,531 vines not 
in bearing, aggregating over 10,000,000 vines. During 


. the succeeding five years there was a substantial ex-. 


pansion of the area under cultivation, while in 1909 
the total area under vines was 22,031 acres. The- 
total grape production in that year amounted to: 
34,697 tons. Of this total it is estimated that 
22,303 tons were used in making 3,132,247 gallons- 


of wine, 9,180 tons for drying purposes, and 3,214 


tons for table consumption and export. In 1899 the 
locally grown wine reported in stock was 3,896,307 
gallons; it is now returned as 5,081,660 gallons.. 
The wine exports for the year 1908 reached 760,526. 
gallons, an increase of 22,862 gallons. The recorded. 


export value was £123,957, which gave an average 


of 3s. 3d. per gallon; in the previous year the ship-- 
ment was valued at £120,393. 


THE REPORT ON ROYAL COMMISSIONS. 


The Report of the Committee on the Procedure of 
Royal Commissions contains some recommendations 
which are of importance in their bearing on questions of 
principle. The chief recommendation is directed 
against the indiscriminate printing of documents. 
“handed in” by witnesses in the course of their 
evidence. Hitherto these documents have been 
printed as a matter- of course, and the Appendix. 
to the Report has become, as the late Mr. Wilson 
Fox described it, ‘the waste paper basket of the- 
Commission.” In future the Stationery Office, so it 
is suggested, is to consider the printing of each paper: 
on its merits, and to reject all unimportant documents. 
This will certainly reduce the bulk of Royal Com-- 
mission papers and facilitate their comprehension. It 


is a pity the process could not be applied to all 


Government Office publications, which, as any one- 
conversant with the subject knows, are increasing in: 


_ number and bulk at an alarming rate. 
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The present Report considers that Royal Commis- 
sions are ‘‘ useful,” but has some doubts ** whether in 
all cases the practical results achieved have been 


commensurate with the time, labour, and expense — 


involved.’? This seems to be merely a polite way of 
intimating that some Royal Commissions have made 
bad reports. Of that fact. most people were already 
aware. Nevertheless, many Commissions have issued 
reports which have materialised into good Acts of 
‘Parliament, and such instances are quite enough to 
justify the usefulness of the system. 

As to the way in which it is best for information 
to be submitted, a variety of recommendations- are 
made, which it is hardly necessary to follow out in 
detail. It is interesting to see that the Report is 
favourable to the employment of Assistant Commis- 
sioners, who they acknowledge have proved very 
‘serviceable. In fact, it is obvious that every Com- 
‘mission must be the best judge of how its evidence 
may most conveniently be obtained. In the interests 


of the State, after inviting a body of highly-qualified _ 
gentlemen to render gratuitous assistance, the least - 


that can be done by Government is to repose con- 
fidence in the deliberations of the Commissioners, 
and give them a free hand as far as possible in the 
collection of the required information. The whole 
system of Royal Commissions is extremely cheap, 
and the Commissioners certainly deserve more 
consideration than is often shown to them and their 
‘labours. | 


— 


THE CIGARETTE MAKING TRADE IN 
ADEN. 

‘In 1886 a Cairo firm saw the advantages of Aden 
‘for manufacturing cigarettes, and since then six firms 
making cigarettes for export, and more than one 
hundred firms manufacturing solely for native use, 
have been established. Concerning the output of 
these numerous smaller firms no satisfactory figures 
are obtainable; they are controlled by Arabian Jews, 
who buy the waste tobacco from the big houses, and 
make it into cigarettes, which they sell to the 
natives at a rate of ten to sixteen for one halfpenny. 
‘They probably give employment to three hundred 
people, to whom they pay an average wage of eight- 
‘pence per day, and their combined output may 
‘possibly amount to 10,000,000 cigarettes per annum. 
‘The six larger firms, however, make cigarettes of: ex- 
-cellent quality, and do an export business of growing 
importance. In 1909 they exported to various parts 

of the world 15,000,000 cigarettes, valued at £22,500, 
= India is the largest consumer, although Germany, 
‘Great. Britain, and the East African Colonies are 
- taking increasing quantities. The connoisseur of the 
East commonly prefers Aden cigarettes to those from 
«Cairo, because, while made from the same tobacco, 
and by branch houses established by Cairo firms, the 
-dry climate of Aden better preserves the delicate 
flavour of the tobacco. The causes which led the 
‘Cairo cigarette makers to establish branches at Aden 
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are (1) the fact that tobacco enters the port free of 
duty; (2) labour is comparatively cheap ; (3) rent 
and the cost of a plant is small; (4) the freight rates 
to Indian ports are as low as from Bombay, and no 
higher to London than those from Cairo; and 
(5) the dry preservative character of the climate. 
The United States Consul in Aden says that 
all of the tobacco used is imported from Turkey, 
as is the case with all so-called ‘‘ Egyptian ” 
cigarettes, for, contrary to the general understanding 
outside the trade, Egyptian cigarettes are not 
made from Egyptian tobacco, because Egypt grows 
none. The best tobacco reaches Aden from Cavalla, 
and is known as ‘‘Basma.’’ The next best, 
called ‘‘Samsoun,’’ comes from Asiatic Turkey, and 
is most valued for its strength. In the finest cigarettes 
Basma, or the Cavalla tobacco, is chiefly used, enough 
Samsoun being mixed to give strength, and a little 
Smyrna to give it fragrance of flavour. In the 
cheaper cigarettes Greek tobacco is occasionally used 
instead of the Smyrna, and a coarse, powerful Bul- 
garian product takes the place of Samsoun. The 
prices of all these tobaccos have increased over 60 
per cent. within the last twenty years owing to the 
growing demand. The six more important factories 
at Aden do not employ more than three hundred 
men, and practically all of the work of preparing 
their cigarettes for export is done by hand. When 
the bales reach the go-down, or warehouse, they are 
turned over to the head cutter or expert, usually a 


- Greek, under whom they are sorted by a corps of 


Arabs or Arabian Jews. These squat on the floor 
in a circle, around a huge basket, each with a smaller 
basket -containing his share of the bale by his side. 
From this smaller basket the leaves are picked out, 
carefully separated, and the finest ones thrown into the 
big basket. The residue is then re-sorted into other 
large baskets, the best being always eliminated first, 
until only the rubbish is left. The baskets containing 
the choicest grades are then taken to the head chopper, 
who mixes them leaf by leaf, and according to his taste 
or the quality desired, in an iron trough with a knife 
at one end. Guided then only by a sure hand and 
a keen eye, he slices the tightly-packed and carefully- 
mixed leaves to the proper thickness, The work is 
very hard, and as he is the expert whose taste decides 
the flavour of the cigarette to be made, also exact- 
ing. Accordingly he gets what his fellows regard as 
princely pay, £15 per month, and six months’ vaca- 
tion every year. The less choice tobacco is cut by 
machines run by a belt connected with a double 
crank turned by hand. It takes two men to feed 
the machine, and two to tum the crank, but the 
saving is considerable. Only one of these machines 
is used in each factory (except in one instance, where 
there are two), and it will probably be a long time 
before they will be superseded by more modern tools, 
because of the cheapness of labour and the scarcity of 
capital for rapid industrial development in Aden. 


' The cut tobacco is carried direct to the cigarette 


makers by small boys, who act as helpers to learn 
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the trade. Arabs, Jews, and a sprinkling of Greeks 
monopolise the whole cigarette making trade. The 
finished cigarettes are packed in paper boxes made in 
Germany, containing one hundred cigarettes each, 
and these are then sealed in tin boxes made in the 
factory, and holding from one hundred to a thousand. 
These are again carefully sealed and labelled, and 
are then ready for the market. All the packing is, 
of course, done by hand. Most of the Aden 
cigarettes that reach Europe go to Hamburg. 


ARTS AND CRAFTS. 


The Work of the London Schools.—The most im- 
portant event connected with arts and crafts in London 
within the last month has been the County Council’s. 
exhibition of selected works submitted in competition 
for the various scholarships offered by the Council, 
which were shewn at the Central Schools of Arts and 
Crafts in Kingsway. It seems rather a pity that the 
works should only have been on view for a couple of 
days and that it should not have been more extensively 
advertised. Many people genuinely interested in 
applied art seem to have missed the show through 
knowing nothing about it until it was too late. 
Another thing to be regretted is that those responsible 
for the exhibition do not see their way to issuing some 
simple sort of catalogue, or in some fashion indicating 
the names and the schools of the successful students. 
A certain proportion, at all events, of those who gain 
the Council’s scholarships are not students in the 
sense of spending all their time in study, but are 
people who are more or less earning their living, and 
it is surely rather a pity not to give them the chance 
of taking any job which their exhibited work might 
lead manufacturers, printers, or others, to put into 
their hands. Again, the intelligent outsider loses a 
good deal of information about the working of the 
schools because he does not know where the various 
exhibits come from, and the would-be student of 
some particular subject gets no light as to where he or 
she will find the best teaching in that special line of 
work. 

When this much has been said, and when once it 
has been admitted that the design for manufacture 
leaves a good deal to be desired, both as to quantity 
and quality (the majority of the students seem to 
have no real idea how to plan a design so that it will 
repeat satisfactorily with a real feeling for balance and 
general effect), there is little but good to be said 
about the exhibition. Plenty of good simple 
woodwork was to be seen, and the teaching in 
joinery and cabinetmaking is evidently on thoroughly 
sound lines. The signwriting and other work shown 
by competitors whose aim is evidently trade deco- 
rating, is decidedly promising. The display in this 
section is very considerably above the level of what 
was being done some years ago. The various indus- 
tries connected with. book production were very fully 
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represented. There was a good show of leather 
bindings, some of them very tastefully planned and. 
proportioned. For the most part, they followed one | 
well-marked type—but there were one or two 
instances where inlay on a large scale had been 
successfully attempted. The type-set pages shown 
by several students, too, gave evidence, many of 
them, of a fair amount of ingenuity, as well as a 
knowledge of what would make a good title-page or | 
prospectus cover. The “script,” again, was much 
of it very satisfactory ; well-spaced, clear, and free from 
affectation. A good deal of it was enriched with 
illumination—some of it very commendable, some 
showing a want of colour sense on the part of the 
illuminators. The stained glass is always difh- 
cult to show, and, therefore, rather impos- 
sible to judge fairly—but in the light in which it 
was placed at Kingsway it looked as though, in some 
cases.at least, the painting was rather too delicate for- 
the leads, though the work was evidently otherwise 
in the right direction. There was not so much 
jewellery as there used to be some years ago, 
but what there was, was good both in design and 
execution; and the metalwork generally reached a 
really high level. The embroidery, though good of 
its kind, inclined too much to one rather restricted 
type, but the stitchery was almost always adequate, andi 
the few examples of inlay work gave proof of a move- 
ment in a rather wider direction. In short, the exhi- 
bition, as a whole, formed a very creditable collection . 


_of craft work. - 


The exhibition of the year’s work at the Royal 
College of Art, which opened last week, ought, 
since the students of the College are largely scholar- 
ship and exhibition -holders from all over the country, 
to be compared rather with the collection of ‘“ National 
Competition ” works (which will open at the end of 
this week, and will, therefore, be noticed next month) 
than with the County Council show ; but there is one 
subject in which the work at South Kensington em- 
phasises a tendency which is apparent to a lesser 
degree in the London schools generally. Much more 
attention is being paid than was the case only a few 
years ago to ‘“‘ Museum Studies,’ and more care 
is usually taken than in times gone by to co- 
ordinate these studies with the kind of design 
in which the student is particularly interested. 
All this is to the good, but the trouble’ 
is now that the students are evidently en- 
couraged to make their studies too much from the 
painter’s point of view. This is peculiarly the case 
in the studies from pottery, tiles, woven fabrics, and 
embroidery, which are often so skilfully put in that. 
they might almost be taken for the actual work... 
But these painter-like productions, clever as they. 
are, are not what a designer wants. What will be 
of use to him is accurate, careful notes of just how 
the thing is designed and executed—and these taking | 
studies of what it looks like frequently fail to give 
that. They look at first sight as though they told 
you all about it, but a careful examination too often 


Fuly 29, 1910. — 


reyeals that the really essential piece of information 


is not there. 


The School of Art Wood-carving.—The School of 


Art Wood-carving has been holding its annual exhibi-, 
tion of students’ work at 39, Thurloe-place. This 


was not a large show of everything done in the school. . 
during the year, but a collection showing what has. - 


been accomplished within the last twelve months by 
those pupils who are doing the full school course and 
preparing to qualify as professional carvers or as 
teachers of woodcarving. The excellence of the work 


was shown by the number of pieces of carving which . 


one recognised as having gained awards (some of 
them very high awards) at the recent exhibition at 
Carpenters’-hall. For. the rest, what was on view 
was frankly students’ work, some of it very good, 
some of it only fair, but giving evidence of the 
right kind of teaching. The boys and girls are 
obviously not allowed to fake their work or to 
muddle along somehow till they get an effect, 
but are taught to aim at a good clean cut and 
at vigorous direct workmanship. A little show 
of this kind makes one regret that schools of this 
type are so uncommon in London, There are 
plenty of large art schools and some quite 
successful ‘‘trade’’ schools teaching a variety of 
subjects, but schools where one trade and one trade 
only is taught by a thoroughly skilled workman— 
part of whose time is spent working under trade con- 
ditions, and whose teaching is supplemented by. 
lessons in design and the kind of drawing which will 
prove useful to the pupils in their career—are too few 
and far between. 
boys a training which takes the place of apprentice- 
ship and fits them to take paid trade appointments, 


and, at the same time, places really good tuition — 


within the reach of amateurs. Is it too much to hope 
that in the near future the number of such centres— 
which naturally attract and retain the interest of those 
specially concerned with a particular craft or trade, in 
a way in which larger schools, teaching a greater 
number of subjects, fail to do—will be largely 
increased ? 


The Zürich School of Arts and Crafts. —The 
exhibit sent to the International Conference on the 
Teaching of Drawing held two years ago at South 
Kensington from the Ziirich Scheol of Arts and 
Crafts, aroused so much interest amongst the teachers 
and others who saw it, that it is worth ‘noting what is 
to be seen at the School-itself and comparing it with 
the special work sent over here for the Conference. It 
will be remembered that the work_shown here was 
remarkable for its workmanlike qualities, its good 
execution, its practicality, and its generally unpre- 
tentious excellence. And at Ziirich itself it is this 
same quality of unpretentiousness which differentiates 
the work shown there from a good deal of what is 
being done over here. The objects on show in the 
exhibition-room were for the most part remarkably 
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simple. . There were several pieces of metalwork— — 
jugs, and the like—which, though. not-very striking, 
were in quite good, taste and beautifully executed. 
Their restraint and dignity was a welcome relief after 
the over-ornamented Swiss and German metal-work to 
be.seen in the shops in the town. The students at 
Zirich are evidently still doing Batik work, and 
doing it to good effect. Some of the designs left 
something to be desired, but the work is evidently 
well understood. The embroidery on view was of | 
the simplest—a good deal of it of the kind quite . 
suitable for execution by machine, but the effects 
were often very happy. There were some little, close- 
fitting children’s bonnets, and some quite dainty 
work-bags decorated with borders of interlacing 
circles, with the spaces enclosed by the overlapping | 
diapered over with stitchery, which, though so easy 
of execution that they could have been carried out 
by the merest child, were quite well worth looking 
at. In short, the work as a whole is, within its self- 
imposed limits, excellent. There may be nothing 
very wonderful about it—and it does not, perhaps, 
rise to the level of the best schoolwork that is being 
done over here—but it is a great deal better and 
more satisfactory than some of that which aims a . 
good deal higher and fails in taste or workmanship— 
or it may be in both. 


EMPIRE NOTES. 


Harvest Prospects in Canada.—Notwithstanding 
that the May frost checked the growth of wheat in 
Western Canada, and.the want of rain in the 
southern parts of the Prairie Provinces gave rise to 
some ominous anticipations, the warm weather and 
recent rains have assured the promise of good crops.. 
Ontario anticipates reaping one of the greatest 
harvests on record, and Saskatchewan is equally 
Manitoba, which was threatened with a 
set-back, is now anticipating a good season. The 
fact, however, that even Canada suffers occasionally 
from. drought will accentuate the value of the irriga- 
tion schemes of the Canadian Pacific Railway, and. 
the importance of water conservation in various. 
parts of the Dominion. 


British Business Methods.— Such industrial life as. 
we already possess,’’ says the Secretary of the Saska-- 
toon Board of Trade, ‘‘ isto a very considerable extent 
due to American capital. Not a shilling of British 
British manufacturers show little interest in our 
markets. One is astonished at the prices paid here 
for many lines of American manufacture which could 
be more profitably supplied from Great Britain. We 
would gladly do business with our brethren at home | 
if they would grant similar terms to those of United 
States concerns. I have often been told that the 
Montreal agents of English houses pass documents. 
to buyers.here, and then hold the goods ‘for cash. 
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The American gives reasonable terms, which, in a- 
new country where people have had little time to 
accumulate wealth, are absolutely necessary. Un- 
suitable terms required by Old Country manufacturers 
are the stumbling-block to larger commercial relations 
between us.” Commenting on this and other state- 
ments of a similar character, Mr. Arthur Hawkes, of 
Toronto, in a recent article, suggests that it would 
bė well for “exchange visits’? between the commer- 
cial men of Canada and the Mother Country to be 
made, so that the needs of both should be met. He 
notes, with commendation, the appointment of a 
British Trade Commissioner by the Home Govern- 
ment, which he regards as a hopeful sign of the 
times—‘‘a new bond, a new asset as between the 
customer in Canada and the manufacturer in Britain.” 


The Stewart Gold Rush.—The excitement caused 
by the alleged discovery of gold ore in large and 
payable quantities in the Stewart district of British 
Columbia has happily subsided. But there is no 
doubt that there is a great mineral-bearing area in that 
part of the Province. A well-informed writer says 
that, ‘‘ following on last year’s discoveries of huge 
bodies of copper ore carrying gold, an important dis- 
covery has been made of a vein of free milling gold- 
bearing quartz, of rather a low grade, but still, in 
the aggregate, of great value.” The genuineness of 
this discovery is emphasised by the fact that the 
Canadian Northern Railway proposes to construct, 
at once, a short line of railway from’ the mines to the 
harbour, to be completed, if possible, by November. 


Natal Clothing ani Coal Industries. — Natal 
is’ looking forward to a manufacturing and a 
mining development of considerable importance to 
that State and South Africa generally. The one 
relates to the starting of a clothing factory in Maritz- 
burg, which is to be a Government venture provided 
for by an appropriation from the surplus of the Public 
Works and Services, and the other to the exploitation 
of the immense coal deposits in Northern Natal and 
the Eastern Transvaal, the rights of a considerable 
portion of which have been acquired by a private 
company. In the former case the scheme is the out- 
come of a joint commission, composed of representa- 
tives of the Chamber of Commerce and the Town 
Council, who appointed a deputation to wait upon the 
Government suggesting that.a Government factory be 
established. It is stated that skilled workers would 
be required to be imported from England, and that 
43,000 is likely to be expended monthly in wages 
alone. This is a quasi Government and municipal 
experiment, the result of which will be watched with 
interest. The development of the coal mines has 
also a national, indeed an Imperial bearing, as the 
promoters propose to utilise the coal field as a feeder 
to the Imperial Navy. Mr. Daniel Grove, the 


discoverer of the area acquired by the company— - 


comprising 40,000 acres of coal-bearing land, which 
can be mined cheaply by adits, and in which 
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there are 700 million tons of coal in sight, of excel- 
lent steaming quality—has made it a condition, in 
transferring his rights to the company, that ‘‘ the 
purchasers shall be bound to offer to the British 
Admiralty’? and the Colonial Governments ‘a pre- 


. ferential free call on as much coal as either or every 


Government may require for naval purposes at no 
more than 5 per cent. above the cost of production.’’ 
He estimates that the cost will not work out at more 
than Its, per ton f.o.b. at Durban, or 5s. per ton at 
the pit’s mouth. In this way he thinks that South 
Africa may afford a tangible contribution to the 
defence of the Empire. 


Proposed Geodetic Survey of Australia.—The 
Victorian Chamber of Mines has just adopted a 
resolution asking the Federal Government ‘‘ to 
undertake a systematic geodetic, topographic, and 
geological survey of the Commonwealth.” It bases 
its recommendation upon the fact that there are 
considerable areas of land in Australia which have 
never been geologically surveyed, and the survey of 
which might lead to the discovery of rich mineral 
deposits and to the opening up of large stretches of 
pastoral country. Reference was made, in the dis- 
cussion on the subject, to the excellent results 
of the work of the New Zealand Government, 
who, six years ago, initiated a movement of the 
kind in that country, the issue of which has more 
than justified the outlay. Large amounts of capital 
had been invested in districts which had shown pro- 
mise:of good returns, while the waste of money had 
been prevented in places where there was no likeli- 
hood of success. A good deal of work of this kind 
is being done by the various States Governments, 
but if the Federal Government can see its way to 
unite and co-ordinate these movements, and to de- 
velop the undertaking for the country as a whole, it 
should prove of enormous advantage. 


Indian Forest Products: and Wheat.—The Im- 
perial Forest Economist, Mr. Pearson, has recently 
been investigating the uses of the more important 
Indian timbers, with the view of creating a demand 
for those which have an undoubted value, but of 
which little is known by European users, and also, 
of placing certain gums upon the European market. 
He is further demonstrating the importance of utilising 
the softer and ‘more perishable woods inthe Indian 
forests, in view. of the rising prices of the more 
valuable species. The question also of promoting 
the wheat trade has recently been the subject of con- 
sideration in India. Lord Kitchener, at the annual 
dinner of the London Chamber of Commerce a few — 
weeks ago, stated that ‘‘ trade with India has been 
increasing by leaps and bounds, and her great exports 
of wheat from the Punjab, jute from Bengal, and 
cotton from Bombay, have enabled her to increase’ 
in proportion her imports of Manchester goods.” 
He considered, however, that to develop this great 
and increasing trade, an increase in her commercial 
railways is required. 
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Australia’s Progress and Prosperity.—There is no 
"doubt that during the last few years Australia has 
been prospering greatly. Her wool export for the 
year ending June 30th, according to a report just 
‘issued, was. 1,921,000 bales, which, with 513,000 
bales from New Zealand, makes a. grand total for 
-Australasia of 2,434,000 bales. The previous 
year had been good, but the last was better, the 
increase for the two countries being about 160,000 
‘bales The value of the Australasian export of 
wool, at an average of £13 12s. per bale, is, there- 
fore, £30,000,000 sterling. The Australian wheat 
export has also been large, and every other. depart- 
ment of trade has shown an advance. 
this is shown in the recent bank returns for March 
31st, which gave the total of fixed deposits as 
484,131,000, and current accounts £65,886,000, in all 
£150,017,000, being £13,004,000 above those shown 
twelve months’ before. Referring to the relation 
between deposits and advances, and the general 
banking methods of Australia in dealing with their 
increased resources, a competent writer says, ‘f One 
has only to compare the position of the Australian 
‘banks in this respect with those in the United 
States, to note how much better the former are con- 
stituted in regard to controlling their resources than 
the Associated Banks of New York.’’ 


Labour Exchanges and Emigration.—The ques- 
tion has been raised how far our present system of 
Labour Exchanges can be brought into line with the 
requirements of our oversea Dominions for suitable 
emigrants. The ideal arrangement would compre- 
hend the complete unification of all the bureaux or 
exchanges dealing with the supply of labour through- 
out the Empire; and it is evident some steps 
towards this end are being taken. A branch 
department of the central office of the Labour 

_ Exchanges has been established, under the direction of 
Colonel A. M. Murray, for the purpose of organising 
a scheme of co-operation with the various offices of 
the High Commissioners and Emigration Agents in 
this country and with the Labour Departments over 
seas. An effort will also be made to deal with boys 
engaged in what are called ‘“ blind alley” occupa- 
tions, so that ‘ʻa way out” may be found for them 
on the broad lands of Canada and Australia, and 
eventually of Rhodesia and South Africa. 


NOTES ON BOOKS. 


BRAZIL: ITS NATURAL RICHES AND INDUSTRIES. 
Vol. I. Productive Industry. Paris: Librairie 
Aillaud et Cie. 

This work, of which the first volume has just 


appeared, was undertaken at the order of Dr. Lauro ` 


Müller, formerly Minister of Industry, Communica- 
tion Ways, and Public Works in Brazil, in order 
that information relating to all the industries carried 
on in the couniry might be collected together in one 
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compendious whole. It was further intended as a 
means of making known the immense resources of 
the country with a view to securing the co-operation 
of foreign assistance and capital, which, it is felt, is 
indispensable to the proper development of Brazil. 
The whole work has been arranged under the direc- : 
tion of Dr. L. R. Vieira Souto, Vice-President of 
the Centro Industrial, who has had the best sources 
of information and the most “capable: collaborators: 
to rely upon. 

- The first two-thirds of the present volume are a 
preface to the complete work, and they contain an. 
outline of the history of the country, a geographical, 
physical, and geological description, notes on 
the population, statistics of immigration, and par-- 
ticulars relating to the Governments of the 
States and the Municipalities, and national com- 
merce and finance. Much of the statistical infor- 
mation in this portion is of great .interest, and 
indicative of the generally prosperous condition of 
Brazil. The population has more than doubled in the 
last thirty-six years; in 1872 it was 10,123,054 while 
in 1908 it had risen to 21,461,100. The foreign trade 
(imports and exports) has now reached very respectable — 
numbers. The United States of America headed the | 
list in 1908 with £22,605,069, Great Britain being a 
good second with £20,813,065 and the principal other 
countries coming in the following order :—Germany, 


£15,495,021 ; France, £10,705,698 ; Argentine, 
£5,390,408; Belguim, £4,539,616; Portugal, 
£2,730,776 ; Holland, £2,366,341 ;. Austria- 


Hungary, £2,206,226 ; and Italy, £1,749,968. — 

The productive industries dealt with in the latter 
part of this volume include rubber, fibres, vegetable 
oil and wax, timber, medicinal plants, and sections 
on animals and minerals. On all. these subjects full 
statistics are given, and the work, when finished, 
should form a fairly complete encyclopzedia of the 
country. It is to be hoped that the index will not be 
forgotten. The first volume contains none, and 
among the great mass of information supplied it is 
not always easy to find what is wanted. 


HUNGARY. By Stephen Bársony, Dr. Jules Bodnar, 
Dr. Samuel Borovszky, Dr. Béla Erédi, Béla 
Gonda, Dr. William Hankó, Dr. Louis Lóczy, 
Theodore Novak, Dr. Villibald Semayer, Charles 
Siegmeth, Dr. John Sziklay, and Dr. Ladislas 
Toldy. Edited for the Royal Hungarian State 
Railways by Albert Kain, Inspector of the Royal 
Hungarian State Railways. Budapest: Erdélyi. 
£2 10s. 

This very handsome volume has been prepared by 
the Directors of the Royal Hungarian State Rail- 
ways with the object of making the country of 
Hungary better known to the world at large, and 
not only to attract visitors during the tourist season, 
but to prove that ‘here, in the centre of Europe, 
there exists a modern State and. a civilised nation, 
which is desirous and capable of fulfilling the task 
allotted to it in the field of cultural advance.” 
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The book contains 400 folio pages, 
bold . type. It opens with an excellent account 
of the capital, Buda Pest, and proceeds to 
describe the Lowlands, Western Hungary, the 
western, central, and north-eastern Carpathians, 
and the sea-board. The letterpress is throughout 
readable and interesting, but the. great features of 
the book are the numerous illustrations. These are 
all from photographs taken by the Court photo- 
grapher, Erdélyi, and many of them—notably those 
on the Danube and in the Carpathians—are admir- 


able, and fill the reader with the desire to go and see 
:The: 


for himself the scenes: -which they depict. 
Directors of the Hungarian State Railways are to be 
congratulated on their enterprise in.: producing so 
excellent a guide book, though it is, perhaps, a pity 


that they could not have printed it:on lighter paper,’ 


as its great weight of seven pounds renders it awkwad 
to manipulate. ! | i 


GENERAL NOTES. 


RAILWAY ENGINEERING AT THE , IMPERIAL 
COLLEGE OF SCIENCE AND . TECHNOLOGY. — A 
course of instruction in Railway Engineering will 
be given during the session 1910-11 at the City and 
Guilds College, South Kensington, under the general 
supervision of Professor W. E. Dalby, M.A., B.Sc., 
M.Inst.C.E., Professor of Civil and Mechanical Engi- 
neering at the College. The course is intended for 
post-graduate and other duly qualified students and 
will include lectures, exercises, drawing- office, research, 
and laboratory work. Professor Dalby will lecture on 
the Steam Locomotive, dealing with such subjects 
as train resistance, engine resistance, problems in 
connection with the design of express and freight 
locomotives; the design of different types of valve 
gears, the effect of inertia on the moving parts; 
compound locomotives, super-heating, ideal and 
thermal efficiency; and instruction will be given in 
the general design of locomotive details. Mr. 
W. T. Stephenson, B.A., Lecturer on Transport 
at the London School of Economics, will lecture on 
Railway Organisation, including general organisation 
of a’railway, organisation of locomotive and traffic 
(passenger and goods) departments, arrangement of 
train services and use of diagrams in connection there- 
with, goods yards and warehouse operating, relation 
between density of traffic and economy in working, 
limitation of men’s hours and effect on train working 
and locomotive operating, systems of payment, rela- 
tion between cost of working and rates and fares. 
Mr. H. G. Brown, M.I.E.E., Chief Engineer to the 
Mackenzie.and Holland Westinghouse Power Signal 
Company, Limited, will lecture on Railway Signalling; 
exercises will be given on the design of details 
and in the working out of the signalling of a station 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


printed in. 


Fuly 29,-19TO. | 


with the locking necessary for safe working. The aim 
of these lectures is to give a comprehensive view of- 
modern methods of signalling, and special attention 
will be paid to: problems arising in connection with 
fast and suburban traffic. Mr. Philip Dawson, 
M.Inst.C.E., M.I.M.E., M.I.E.E., will lecture on 
Electric Traction and Railway Electrification, dis-. 
cussing problems concerning both tramway and railway 
engineering, particularly as regards systems of rail-. 
way electrification, estimation of traffic and receipts, 
operating’ expenses, maintenance and depreciation, 
&c.; and Mr. H. Deans, B.A., M.Inst.C.E., Chief 
Engineering Assistant to the General Manager 
of the Great Western Railway, will lecture. 
on Bridge Design and Permanent Way. He wil 
deal. with such subjects as relation between traim, 
carrying capacity and.the:curves‘and gradients of a 
railway; modern developments in construction of. 
railway permanent way and structures to meet in- 
creased: weight, speed, and dimensions of traffic; 
and the maintenance of railway structures and im- 
portance of specially-designed details in view of 
future upkeep under traffic conditions. 


_ SUGAR BEET PRopUCTION.—At : a meeting of the 
Sugar Beet Committee of the Central Chamber of. 
Agriculture, held- last week under the chairmanship- 
of Lord Denbigh, the following resolutions were 
carried unanimously :—(1) As it-is desirable that all 
the experiments in sugar beet production should be 
organised and supervised and the results classified, 
this.committee trusts -that .all farmers and bodies who 
are carrying on experiments should. communicate with. 
the secretary. (2) That it is desirable to have experi- 
ments on the growth of sugar beet on areas of not 
less than 20 acres. (3) That the Development Com-, 
missioners be requested to make a grant to enable 


- such experiments on the larger scale to be caried out. 


(4) That a sugar beet committee, which should con- 
sider not only the agricultural but also the industrial: 
and financial aspect of the growth of sugar beet and, 
its utilisation, ought to be formed independently of 
the Chamber of Agriculture. Those present accord- 
ingly resolved themselves into a new and independent. 
committee, for. the purpose of generally furthering 
the establishment in the British Isles of the sugar’ 
beet industry, by organising and superintending ex-. 
periments on a larger scale than those hitherto carried: 
out,.collecting and supplying information, and giving 
expert advice. 


. OFFER OF A SET OF JOURNALS. — A .complete 
set of unbound Journals, in good condition, extend- 
ing from’1869 to 1909, has been placed at the disposal 
of the Secretary of the Royal Society of Arts for 
presentation to a.public library or institution. which 
will undertake to bind and preserve them. Applica- 
tions should be addressed to the Secretary, Royal 
Society of Arts, John-street, Adelphi, W.C. 


Journal of the Royal Society of Arts. 


No. 3,011. 
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All communications for the Society should be addressed to the Secretary, Fohn-street, Adelphi, W.C. l 


NOTES ON SOME OTHER BRITISH 
WEST AFRICAN PEOPLES. 
By CAPTAIN A. J. N. TREMEARNE, 
D.Anth., F.R.G.S., E.R.A.I., 
Lecturer in Hausa in the University of Cambridge. 

The Filani* and the Hausast have been 
dealt with first because they are found, at any 
tate in small numbers, in all of the British 
West African colonies. There are, of course, 
many others. 

From the Gambia, the Negro races pre- 
dominate, the chief being the Joloffs (or 
Woloffs), Mandingos, Serers, and Jolahs. The 
first are the superior race, and in Bathurst 
constitute the bulk of the non-Christian popu- 
lation. They are more advanced in the native 
civilisation than any of the other tribes, and 
are fond of proving this by the gorgeousness of 
their clothes. ‘‘ Whether the term ‘ Wolof’ 
means ‘ Talkers,’ as if they alone were gifted 
with the faculty of speech, or ‘Blacks’ in 
contrast to the neighbouring ‘ Red’ Fulahs, 
both interpretations are fully justified by these 
Senegambians, at once the very blackest and 
amongst the most garrulous tribes in the whole 
‘of Africa.” | The Joloffs are perhaps the 
blackest ofall Negroes. Their language is very 
widespread in Senegal and Guinea, for they 
are good merchants as well as tillers of the 
soil. The Mandingos are the most numerous ; 
they are mostly farmers of fine physique and 
very industrious. ‘‘ The Mandingan (or better, 
Mandeuke) people form a compact linguistic 
group whose domain extends from the Senegal 
and Upper Niger to that portion of the West 
African coast comprised between St. Louis 
and Monrovia ” (Deniker). The Jolahs are 
farmers on the left bank of the river. Most of 
the soldiers of the Company of the West 
African Frontier Force are Bambaras. 

* See Journal of June 17th, 1910, p. 715 and *‘ The Niger 
and the West Sudan.” 


+ See Journal of July 8th, 1910, p. 707. 
+ Keane, ‘‘ Man, Past and Present,” p. 43. 


In Sierra Leone the principal tribes are the 
Susus or Sosse (64,000 in 1908), (driven from 
Futa-Jallon by the Filani), whose language is 
spoken in French Guinea. To the south of 
Mellacory the Susus are replaced by the Tim- 
mini (300,000). Then come the Vei, Way, or 
Gallinas (8,500), who extend as far as Mon- 
rovia, and alone amongst Negroes possess 
a special mode of writing.* The Mendis 
(420,000) occupy most of the Protectorate. 
They are noted for the ‘‘Porro’’ and the 
‘ Bundu.” Other tribes are Bulloms (5,500), 
Limbas (105,000), Yonnis, Golas, Kurankus 
(58,000), Gowras, Konnos (50,000), Yalunkas 
(18,000), Sherbros (80,000), Lokkos (26,500), 
Mandingos (10,500), Krims (9,000), Fulahs 
(9,000), Kissis and Sofas. Moslem influence 
is rapidly gaining ground, particularly among 
the Timminis.t 

In the Gold Coast we meet with members of 


the Tshi or Ochi family, of which the Ashanti 
and Fanti languages are members. 


In the 
interior are many Hausas and Dagombas and 
others who speak their language. The Volta 
divides the people speaking the Tshi tongues 
from those using Ewe. Other tribes are the 
Appolonians, Ahantas, Chamas, Kommendas, 
Elminas, Winonebas, Assin Gomoas, Accras, 
Adangmes, Awunas, Agbosomes, Afflaos, 
Wassaws, Sefwis, Denkeras, Tufels, Assens, 
Esikumas, Ajumakos, Krobos, Krepis, and 
Ningos. 

Lagos (and Illorin in Northern Nigeria) is 
the present home of the Yorubas, who “ ori- 
ginally occupied all the region between the 
Slave Coast and the gth parallel N. latitude, 
but they have been driven back towards the 
coast and into the east by the Ewe peoples, 
who, towards the beginning of the eighteenth 
century, invaded the present country of the 


Dahomese, and later (in 1772) the Togo and 


*So Deniker says, p. 449, but Keane doubts it (‘‘ Eth- 
nology,” p. 268). 
7 “ Annual Report ” for 1ç08. 
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the ancient kingdoms of Porto Novo and 
Wida...... The Nagos (of Yoruba stock), 
together with the Mina, emigrants from 
Ashanti, formed, while the slave trade 
flourished, the bulk of the black cargoes 
consigned to Brazil. The name Mina was 
applied in Brazil to all negroes.from the Slave 
Coast, while those from the Gold Coast were 
called Apollonians...... The peoples speak- 
ing the Yoruba tongues are.... the Egba or 
Ikba of the Abeokuta country, the Nagos of 
Porto Novo, and the Ikelu and the Jebu of 
Lagos.’’* Sultan Bello says of the Yorubas: 
They originated from the remnants of the 
Children of Canaan (Pheenicians), who were of 
the tribe of Nimrod, son of Cush (Gen. x.). 
The cause of their establishment in the West 
of Africa was, as it is stated, in consequence 
of.their being driven by Yaa-Rooba, son of 
Kahtan, out of Arabia, to the western coast 
between Egypt and Abyssinia. From that 
spot they advanced into the interior of Africa 
till they reached Yarba, where they fixed their 
residence.t 

If the Yorubas are really descended from 
the Phcenicians there seems to be a very much 
simpler explanation, viz., that they are sprung 
from colonists left by the great expedition of 
612 B.C., and colour is given to this view by 
the fact that there were and are many inferior 
tribes inland between the east and them, 
whereas it has nearly always happened that 
the higher races pushed the lower to the west 
or south, and only came west themselves after 
having annihilated or absorbed them, or on 
being in turn driven out by even stronger 
peoples. 

The legend given here is taken from 
Crowther’s ‘‘ Grammar and Vocabulary of the 
Yoruba Language.” ‘‘ The kingdom of 
Yoruba formerly extended from Katanga to 
Ijebbu, a district on the bank of the Lagos, a 
few miles distant from the sea. One language 
is still spoken by the inhabitants of this large 
country, though it is distinguished by several 
dialects; The Kakanda language, on the 
bank of the Niger, may safely be called a 
daughter of the Yoruba. The name Katanga 

. is called by the Yoruba, Oyo... Itis 
said by the Yorubans that fifteen persons 
were sent from a certain region, and that a 
sixteenth, whose name was Okambi (an only 
child), and who.was afterwards made King of 
Yoruba, volunteered to accompany them. The 

* Deniker, ‘The Races of Man,” 

+ Vide * British Nigeria,” 
pendency,” p. 227. 


PP. 451 ef segg. 
p. 186, and “A Tropical De- 
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personage who sent them out presented Okambi 
with a small piece of black cloth, with some- 
thing tied up in it, besides a fowl, a servant, 
and a trumpeter. On opening the gate of this 
unknown region they observed a large expanse 
of water before them, through which they were 
obliged to wade. As they went on, Okinkin, 
the trumpeter, reminded Okambi of the small 
piece of cloth by sounding the trumpet, accord- 
ing tothe instructions he had previously received 
from the personage above mentioned. The cloth 
being opened, a palm-nut, which was deposited 
in it with some earth, fell intothe water. The 
nut grew immediately into a tree, which had 
sixteen branches. As the travellers were all 
fatigued from their long march in the water 
they were very glad of this unexpected means 
of relief, and soon climbed up and rested 
themselves on the branches. When they had 
recruited their strength they prepared again 
for the journey, yet not without great per- 
plexity, not knowing in what direction they 
should proceed. In this situation a certain 
personage, Okikisi, saw them from the region 


whence they set out, and reminded Okinkin, 


the. trumpeter, of his duty, on which he 
sounded again, and thus reminded Okambi of 
On 
opening it some earth dropped into the water 
and became a small bank, when the fowl which 
was given to Okambi flew upon it and scattered 
it, and wherever the earth touched the water 
it immediately dried up. Okambi then de- 
scended from the palm-tree, allowing only his 
servant, Tetu, and his trumpeter to come with 
him. The other persons begged that they 


might be allowed to come down, but he did 


not comply with their request until they had 
promised to pay him, at certain times, a tax 
of 200 cowries each person. Thus originated 
the Kingdom of Yoruba, which was after- 
wards called Ife, from whence three brothers 
set out for a further discovery of better 
countries. I have related this tradi- 
tion with a view to show the confused idea of 


the Yorubans respecting both the Creation 


and the Flood. The Yorubans, like other 
nations, have always considered themselves 
the first people in the world, especially as the 
Kingdom of Yoruba, in former time, extended 
to Benin, as well as to Dahomey.” 

Is it possible that the legend of the water 


l referred really to the sea, and that the ships 


were the islands ? If so, it would support the 
But 
it must be admitted that there is not much to 


support such a theory. On the contrary, the 
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Yorubas, not being a Mohammedan nation, 
would not be so anxious to claim an Eastern 
origin as, say, the Hausas and others, who 
pretend to look down upon the surrounding 
unbelievers, forgetting that they themselves 
were Moslems only by compulsion. 

Bishop Vidal says (vzde Crowther’s Gram- 
mar) that there is no modification of the verb 
as in Semitic languages, that verbs and ad- 
jectives have special adverbs (like Nupe ?), 
but that the form of poetry resembles the 
Hebrew. : 

The people of Illorin were originally Igbonas, 
who paid tribute to Oyo (Katanga). The first 
king of all Yoruba is supposed to have been 
Ajagbo, who was succeeded by Abiyodun, and 
in his reign the Filani arrived. After Abiyodun 
came his brother Arogangan, who made his 
nephew, Afanja, governor of Ilorin, to get him 
out of the way, as he was intriguing for the 
chieftainship. Afanja called in the aid of a 
Mohammedan priest, Alimi, and the Filani, 
and declared war against Arogangan, who 


poisoned himself on being defeated, as did his 


successors, Adebo and Maku, the latter a 
nominee of Afanja’s. This was somewhere 
about 1820. Afanja’s treachery now recoiled 
on himself, for Alimi killed him, made himself 
king of Illorin, and declared himself inde- 
pendent of Katanga; so the Filani were para- 
mount in Ilorin until subdued by the Niger 
Company in 1897. 

“The Protectorate of the Niger coast and 
the delta of this river are occupied by popula- 
tions related to Yorubas, but much intermixed. 
The Benin, in the interior, whose kingdom, 
where human sacrifices were much in vogue, 
has been destroyed; then, on the coast, the 
active trading Jakri tribe, the Bonkey, and 
Calabaris, who formerly furnished so many 
slaves; finally, the Idzo or Izos of the delta of 
the Niger divided into several tribes—Brass, 
Patani, &c., good shipbuilders, but very turbu- 
lent... . In the interior are found the 
Igbera, mountaineers, forming several indepen- 
dent states... Their neighbours, the 
Igara, occupy the left bank of the Niger and 
lower Benue.’’* 

On the capture of Benin, in 1897, a large 
assortment of carvings was found, including 
ivories, woodwork, and a series of 300 bronze 
and brass plates or panels with figures of 


natives and Europeans in armour in full relief, . 


all cast by the czre perdue process. There 
was much speculation as to the origin of these, 


* Deniker, p. 453. 
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but it was decided that they must have been 
made by Portuguese artificers in the sixteenth 
century.* There are also many other pagan 
tribes—Effiks, Ikales, Aros, Kukurukus, and 
others—and Hausa and Assyrian traders are 
found in many towns. 

In Northern Nigeria the most numerous 
people are the Hausas, the most powerful the 
Filani, the next most important being the 
Yorubasand Nupes. The latter are supposed to 
have come from Idda early in the sixteenth cen- 
tury and to have built Bida-Nupiko. They 
were, of course, pagans. Mohammedanism 
was introduced about 1760, but it was not until 
over fifty years afterwards that the Filani 
nominated the rulers. They were also con- 
quered by the Niger Company troops under 
Taubman and Wallace in 1897. 

There is a large number of pagan peoples 
still unsubdued who are cannibals, e.g., Gan- 
nawarris andNadus. Many more still indulge 
in the gentle hobby of head-hunting and slave- 
raiding, e.g., Kagoros and Attakkas. The 
old belief that some of the central tribes have 
tails was probably caused by the ‘‘ gindis ’’” 
made of grass, twine, and beads worn by many 
of the Nassarawa women—Kagoros, Moroas, 
Kajjis,t etc., though it is said by the Filani 
that the people living in the Bagoro (Bauchi) 
country had fleshy tails and did not know the 
use of fire, and that even now they prefer un- 
cooked flesh, and under certain circumstances 
must eat it thus. 

With regard to the people of Borgu, the 
most Western province, Colonel Mockler 
Ferryman writes: { ‘‘ Borgu . . . is known 
also by the name of Bariba ;§ in fact, Bariba 
is the name by which the country and 
its people are always locally spoken of. 
Little is known of its early history, 
though native report says that at some 
period, many centuries ago, emigrants from 
the Barbary States settled in the country 
[uzde pages 770-1, of the fournal, No.3007 |, 
and gave it the name by which it is still 
known. These Berber settlers, it is said, were 
driven out of Northern Africa by the Moham- 
medan conquerors and brought with them 
their own religion, which appears to have 
contained some of the doctrines of Christianity.. 
By their Mohammedan neighbours the Baribas. 


* Vide ‘*Man, Past and Present,” p. 58. 

+A paper on these peoples wili appear during next. 
Session. 

t“ British Nigeria,” p. 144. 

3 Barabra is the plural of Berberi, and may be the same | 
as Barabara (Keane, p. 73). 
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have, however, always been considered 
pagans, though they themselves assert that 
their belief is in one ‘Kisra, a Jew, who 
gave his life for the sins of mankind. What- 
ever they may affirm, there is little doubt that 
at the present day they are no better than 
pagans, the only trace that remains of their 
belief being an annual festival at which are 
commemorated certain events in the life of 
Kisra, intermingled with strange heathen 
rites.” Mrs. lLarrymore (‘‘A_ Resident’s 
Wife in Nigeria’’), who was some months in 
Borgu, says she was unable to find any con- 
firmation of this. 

In support of the Berber origin, it 
might be mentioned that Maciver and Wilkin 
(‘‘ Libyan Notes’’) say that one of the (four) 
modes of burial amongst the Berbers is 
violently to contract the limbs and place 
the bodies in a sitting position. Lander 
(‘‘ Records of Captain Clapperton’s Last 
Expedition to Africa,” i., p. 139) writes :— 
‘“ When a Borghoo man dies a pit is dug 
either in his own house or very near to it, and 
the body is placed in a sitting position with 
the hands and feet tightly tied with cord, the 
head inclining upwards.”’ 

The Beriberi of Bornu are looked upon 
as Arabs by most of the pagans, and it 
is almost certain that they are descended 
from Berbers, though whether they immi- 
grated or are a result of the intermingling 
of conquerors from the north with sub- 
jugated races is not known. They had 
accepted Islam some hundreds of years before 
the rise of the Filani, at any rate not later 
than 1400. Some Kanuri say that the name 
Bornu is from Bahr (sea), Nuhr (Noah), and 
that the ark grounded somewhere in the 
country. A popular etymology makes Xa- 
Nurt, ‘*People of Light.” ‘‘But as they 
are somewhat lukewarm Mohammedans, the 
zealous Fulahs say it should be Ka Nart, 
‘People of Fire,’ ze. foredoomed to 
Gehenna.’’* ‘‘Kanem was their first seat 
of empire, and the inhabitants still take their 
native name of Kanuri” from this cause.t 
Saef, a son of Dhu Yasan, a Himyarite king, 
is said to have founded the kingdom in Kanem, 
but the name Bornu was not used until long 
afterwards, and it was applied only to the part 
south of Lake Chad. In 1893 Rabeh defeated 
the Bornu troops at Dikoa, and took Kuka, 
being himself defeated and killed by the 
French in 1900. 


* Keane, p. 66. 
+ “A Tropical Dependency,” p. 268. 
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Other tribes are the Okpotos, Bassa Komos, 
Egbirras, Bassa Nges, Agatus, Munchis 
(Hausa ‘‘ we have eaten” 2), Montoils, Yer- 
ghums, Ankwois, Bashimas, Madas, Jabas, 
Kedaras, Katabs, Gwaris, Numunas, Kaju- 
rawa, Jarawa, Sura, Angass, Nadus, Kibbons, 
Dakakerris. Most carry loads on their heads ; 
exceptions are Gwaris and Bassa Komos. 

Rough rock carvings of barns, arrows, 
crocodiles, men, and snakes have been seen at 
Yerima Hill, on the Gongola River, I am told. 
The present inhabitants know nothing of them. 

I suppose one cannot leave the West 
Africans without saying a few words about the 
Senusi. The founder of the sect was Sidi- 
Mohammed-ibn-Alli es Senusi, who was born 
at Mostaganem, in Algeria, about a hundred 
years ago. He founded the sect about 1835, 
his object being to restore the Mohammedan 
faith to its former purity and the ‘true 
believers ’’ to liberty.* He became a lawyer, 
and went to Morocco, whence the Turks drove 
him out, but afterwards gave him the Oasis of 
Jaghbub to live in. He had begun to found 
zawias (monasteries) and was becoming power- 
ful, when in 1859 he died. He was succeeded 
by his son Mohammed, the Senusi El Mahdi, 
who extended the area of Senusiism to Wadai 
and Kanem, and is said to have helped Rabeh 
in 1900. In 1861 he excommunicated Abd-el- 
Majid, the Sultan of Turkey, whose death soon. 
afterwards increased Mohammed’s prestige. 
He first changed his headquarters to Kufra 
and then to Geru, where he died in 1902. He 
was a man of peace, and is said to have had 
the nzvus or purple mole of the prophets 
between the shoulders, like Moses, Christ, 
and Mohammed (?) and the V-shaped open- 
ing between the front teeth. 

His eldest nephew, Ahmed, was the next 
chief. He also made an unsuccessful attempt 
against the French and then retired to Kufra. 

Some authorities say that the Senusi, with 
the exception, perhaps, of the Tuareg section, 
have never preached a holy war, and that they 
seem to wish for nothing more than to be left 
alone, also that they are not likely to join in 
with other Mohammedans, who regard them 
as heretics, although the Senusi themselves 
claim to practice the original teaching of 
Mohammed without heresies or innovations. 
Other authorities hold that the object of the 
sect is the unification of all the brotherhoods 
by a doctrine broad enough to include all the 
different beliefs. 


* “A Search for the Masked Tuwareks ” (King). 
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The chief maxims of Senusiism are: Exalta- 
tion of the idea of God, to whom alone worship 
may be given, and veneration of living saints.* 
All the members are taxed at the rate of 
24 per cent. of their capital when it exceeds 
£5- The Senusi are pledged to an austere life, 
the rules against drinking and smoking being 
particularly severe. They recognise the Sunna 
and the traditional books, and their rites 
approach nearest to those of the Maliki sect. 
A man may be a Senusiite without abandoning 
his order. A pilgrimage to the mausoleum in 
which lies the body of the founder is regarded 
by Senusiites as equal to going to Mecca. 
The brethren (Khuans) of the zawias act as 
slave dealers, guides, &c., and give a portion 
to Senusi. They take in (in two senses) 
Christians and even Jews. 

Danzanvilliers thinks the only thing for 
Christian powers to do is to settle ‘‘ soldier- 
husbandmen”’ on the cultivatable lands which 
surround the desert. The Roman soldier 
colonised the ancient world after he had con- 
quered it; the Frankish or Scandinavian 
soldier did the same with the modern world. 
There has not yet been discovered another 
way of taking real possession of a country. 
Africa, like all the rest of the world, will belong 
to the people who are best able to fix them- 
selves to the soil by cultivation. 


NORTHERN NIGERIAN NOTES. 


In the Nassarawa and Bauchi Provinces of 
Northern Nigeria are many wild pagan tribes 
still unknown to the peace-loving missionary, 
still ignorant of the struggles their religion 
will cost them, not yet aware that their canni- 
balism, their head-hunting, and their other 
quaint failings will soon be prohibited by the 
strong White Power. The pagan in his wild 
state is not so utterly damned as some people 
make out. In fact he is much more to be 
trusted and even respected than most of the 
products of our ill-considered system—or lack 
of system—of education. The unspoilt native 
is a happy soul, with a fairly clear sense of 
justice, and if after punishment for an offence 
one jokes with him, he will not only forgive 
the infliction, but will probably even be a firm 
friend in the future. But one must ‘ make 
the punishment fit the crime,’’ and the joke 
must be with and notathim. The pagans are 
‘‘but simple overgrown children, playful... 
nearly always amusing, and often lovable.’’+ 

Some of us had an experience of absolutely 


* Danzanvilliers. 
+ “ The Niger and the West Sudan.” 
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untamed tribes in November, 1908, in Bauchi 
Province. Leaving Jemaan Daroro* on the 
7th, we met a similar party from Bauchi 
later, and proceeded along the mountain 
range which divides the two provinces to 
delimit the boundary and find out something 
about the peoples there. 

Owing to a mistake in the identity of a town 
(it having a different name in each province), 
we had to climb down and then up the edge of © 
the tableland, an experience not soon forgotten 
by those who went through it. The mountains 
were almost perpendicular, and there was no 
chance of riding, in fact, it was as much as 
the ponies could do to drag themselves up, 
even though freed from their riders. The path 
was almost a staircase, great slabs of rock 
jutting out and forming obstacles even worse 
for the animals than for the men. Our loads 
were, of course, borne on carriers’ heads, and 
some idea of the difficulty of the ground may 
be gathered from the fact that although we 
had only some 50 soldiers and about 80 others, 
the rear of the column was over two hours 
behind the head both on the day that we 
descended and when we ascended the range. 
We would mount one rise and there would be 
another ahead, another climb and still a further 
hill, again a scramble and yet again a height. 
It was enough to break one’s heart. The 


| grass was very stiff and slippery (burnt off in 


places), and every hundred yards or so one 
would trip on a stone or a root, and, failing to 
save oneself, come down heavily. The end- 
less, endless rocks, the uneven paces one 
had to take, the holding on to grass to 


keep. one’s footing, the continual grazing 


of ankle or knee, and the cutting of 
fingers by the long grass—Heavens! how 
one longed for a London club! Having 
camped at Bandang and Monguna, we entered 
unknown country on the 14th, and pitched our 
tents at Sha. The people, being afraid, had 
all run away, and it was only towards dark 
that the guides, who had been sent out on our 
arrival to look for them, managed to persuade 
some of the men to come in and give us grain 
and goat-flesh. There were no yams there, 
the people living on guinea-corn and a kind 
of grain (Hausa, atcha), which makes a 
dish reminding one of the taste of ground 
rice. When this fails, a bitter root (Hausa, 
gwaza) seems to be the only food, a very 
poor substitute for yam, being unpalatable 
and liable to make the throat sore. Eggs 


* Head-quarters of the Division, and the Mohammedan 
capital, about 60 miles N.E. of Kaffi. 
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and milk were unprocurable. As we were on 
a peaceful mission, we were very anxious not 
to alarm the inhabitants. As soon, therefore, 
as we came to a town a messenger was sent 
on ahead to tell the people of the next place 
that we were friendly and that they were not 
to run away, but should prepare food, for 
which we would pay in full. Unfortunately 
each group of towns had a different language, 
and many of the tribes were at war with one 
another, so our messages were sometimes 
disregarded. 

Next morning we marched first to ‘Mbun. 
Here the people had all disappeared with the 
exception of the chief and one or two men, but 
they seemed quite friendly. We exchanged 
beads, looking-glasses, &c., for food, and then 
went on to Toff. The country from Sha had 
been very bad, the path lying between high 
rocks for the most part, where stones and arrows 
would be almost as effective as bullets. 
For the last mile or more these hills were 
covered with armed men, and when we arrived 
at the top of a rise just outside Toff we were 
met by the chief and a number of his warriors, 
all armed with clubs and long knives. They 
seemed, at first, inclined to dispute our passage, 
but seeing smiles on our faces—though we felt 
far from frivolous, the escort being some little 
distance behind with the carriers—they allowed 
us to pass on in peace, and we camped on clear 
ground near some trees. | 

Next day we rested the horses and carriers, 
who had had a very bad gruelling, and took 
some observations. All was quiet during the 
morning, the chief paying frequent visits—no 
doubt sizing up our strength—and we sus- 
pected nothing. Nevertheless no one was 
allowed to enter the town on any pretext 
whatever, these conditions having been en- 
forced ever since we had left friendly country. 
We thus thought that we were getting 
on well in our hosts’ good graces, except 
for the fact that very little food had been 
brought that day, when, about 3.30 p.m.,some 
carriers ran up and said that they had been 
shot at while gathering wood. Not believing 
this, three of us took our shot guns to make a 
noise if necessary, and went with them, and 
when only about 300 yards away saw some 
armed pagans, who, however, ran off on 
seeing us. 

Soon afterwards we realised that we were not 
going to have any food brought that day, and 
as there was a yam field close by—these tubers 
were probably introduced by the Hausa rubber 
traders—we decided to help ourselves and 
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send later to the chief to come for payment. 
This, of course, has often to be done in such 
circumstances, and usually does much more 
good than harm, for among these people the 
stronger party carries off the other’s goods 
without compensation, so they are agreeably 
surprised when we pay, and are thus all the 
more ready to be friendly afterwards. How- 
ever, two of us accompanied the party, 
taking our shot guns. But the Toffs had 
evidently come to the conclusion that the 
‘‘Whiteman’s Medicine’’ was not much good, 
and crept up on us through the grass. One 
soldier got an arrow through his lip and 
gum, and a few seconds afterwards I felt 
a smack on the nose. Luckily it took 
only a little skin, and then carried off my 
orderly’s fez. Arrows were now falling thick 
and fast, and we fell back and sent to camp 
for some soldiers, who came up and soon drove 
off our assailants. When I was hit one of my 
Court Messengers tore off his long robe and 
held it in front, while the orderly snatched off 
his charms and tried to tie them around my 
waist. Although they got in my way and 
made me angry at the time, it was good after- 
wards to feel that the natives will still do these 
things for their white masters, for both really 
thought they were running extra risks to 
shield me. From the number of the assailants 
it was evident that they had been meditating 
an attack for some time as many were far from 
their huts and could not have got their arms. 

We procured our yams and returned to 
camp, but hearing drums being beaten in all 
directions, decided to take up a new and more 
open position. No sooner had we done so 
than we were attacked on all sides by hordes of 
yelling savages. Their war cry was a cross 
between a dog’s bark and the song of the 
Valkyries—more loud than pretty—and it was 
accompanied by drumming, shouting and blow- 
ing on horns. Meanwhile arrows were coming 
in on three sides of the square, and one cannot 
understand why there were not more casualties. 
One officer got two through his tent, and 
several of the men had them drop between 
their legs and in their clothing. Luckily 
the horses — usually fighting when close 
together—gave us no trouble, and most of the 
camp followers seemed quite at ease. The 
cooks made the dinner in the open by the tents, 
and sang their songs—which seem necessary 
if the meal is to be a success—as usual, 
though guilty of a glance of disapproval now 
and then if an arrow came too close. 


The attack lasted about two hours. Twice 
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an attempt was made to rush the square, but 
each time it was frustrated. A few men, 
(chiefs ?), with long Zulu-Kafr-like . shields, 
strutted up and down in front of their 
followers defying us to hit them, and, 
strangely enough, we could not. I can 
hardly believe that the shields were bullet- 
proof, the targets were good, and some of 
the native soldiers were excellent shots, yet 
we apparently did the bearers no harm. Nor 
was our non-success due to unsteadiness, for 
the fire control was perfect, and we hit other 
men who were without shields, and were, 
therefore, much worse targets. 

There was only one way out of this mouse- 
trap, so the guide told us next morning, viz., 
by the way we had come, and as this passed 
close to the town, and was but a narrow ledge 
on the side of what was almost a precipice, 
commanded by rocks above, and by other 
hills on the opposite side of the defile, we 
expected a warm reception. Strange to say, 
although we were late in starting, the route 
was not closed, and the head of the little 
column entered the pass before the natives 
realised that we were leaving. Immediately 
drums began beating, and war whoops arose, 
but after a short rear-guard action we found 
ourselves clear of our adversaries. The great 
question had been whether the people of ’Mbun 
would oppose us or not, and immense was the 
relief when we saw the chief and others with 
whitened faces (their ‘‘ white flag’’) come to 
meet us. Had they fought we should have had 
a very bad time, for our ammunition was nearly 
exhausted (we had only 47 rounds per man left 
of the original 100), and we were 40 miles from 
any tribe we could really depend on. Luckily 
the people of ’ Mbun and Toff were hereditary 
enemies, and we slept comfortably that 
night. 

The Toffs are adepts in the art of taking 
cover ; several got close up to us in the first 
advance, and they made a flank attack in the 
yam field. The arrows were plain reeds about 
a yard in length, with long thin points (which 
break off on striking the target) poisoned with 
strophanthus and snake virus, I believe. The 
poison was stale, luckily for us. The lack of an 
iron head probably affected the accuracy of the 
shooting, but the range is a fairly long one as 
on one face the enemy were quite 200 yards 
away—onalittle higher ground—yet their shafts 
reached the square. The wind helped them 


toa certain extent. The knives—like machetes 


—were, I think, imported; had they known 
how to work in iron they would assuredly have 
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tipped their arrows and have used spears also. 
They are stark naked except for ‘‘ boxes.’’ 

What induced the natives to leave the road 
open I cannot tell. I fancy they thought that 
they had us safely, and intended to finish us 
later on, for as we moved off we saw num- 
bers coming over the hills from neighbouring 
towns whither they had evidently returned after 
the attack of the previous evening. Signal 
fires had been going all night, and drumming, 
no doubt telling of the mighty deeds done by 
the local heroes in the fight that day, and of 
the very excellent use the white men’s skulls 
would be put to on the morrow—they are head 
hunters.* 

It may be safely said that in a pagan province 
“a Political Man’s life is not a Happy one.”’ 
He must be very wide awake at alltimes. He 
has to arrest a notorious slave-dealer, the 
terror of the district, and when he has done so 
he finds that the district rises up and pursues 
him; he goes to get in tribute,t and finds his 
welcome much more warm than friendly. Any 
leniency without very just and evident cause is 
looked upon as weakness, and so it was not 
surprising that within a year we were again 
fighting. But this time we were a ‘“‘ Punitive 
Patrol,” and the object was punishment, not 
peaceful penetration. We were also a 
much larger force, although the Europeans 
were again only four, viz., Captain Uniacke, 
Lieutenant Evatt, Dr. Costello, and myself. 

We started for Ninzam country on the 17th 
July, and a couple of days later we were hard 
at it again. Once more the travelling proved 
worse than the fighting, though the hills were 
child’s play to those of the ‘‘ Bauchi High- 
lands.” It.was at the height of the rains, 
and every river was flooded. In some parts 
bridges of ‘‘tie-tie’’ had been made by the 
friendly natives, and if they were hard for us 
to cross what must they have been for carriers ? 
But in the hostile country there were not even 
these, and we had to improvise rafts or swim 
on gourds. Some of the rafts were strange 
looking craft, tents filled with grass, palm-oil 
dishes, logs, anything, and when eaeh deep 
river meant four or five hours’ delay in the rain 
(and it can rain in July) one wished one had 
been born a frog, or any animal rather than a 
human being. However, rivers do not flow 

* They were subdued last year and allocated to Bauchi. 

t Tribute is not exacted from these pagan tribes for the 
sake of the money, for, amounting to only 1d. per head, 
perhaps, it costs more to collect than it is worth. It is 
imposed solely to show that the natives recognise a governing 


power, and that by paying a tax they earn the right to 
protection from other and stronger tribes. 
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-everywhere, and there were usually amusing 
incidents which took one out of oneself. 
Besides the native is always ready to laugh 
and expects to be encouraged to do so, sô 
the time went by very much more quickly than 
we sometimes expected. Two of us were very 
heavy, and the soldiers would yell with delight 
at our (un)Blondin-like efforts to preserve a 
balance while sitting on a raft flush with the 
water-line, or hanging on to a man’s hair 
while being carried on his shoulders. They 
are good fellows, those soldiers, and when 
properly led—as they were upon this patrol— 
can accomplish almost anything. A little 
laxity off parade in their case prevents a good 
deal of punishment while on. One expects 
the soldiers to be brave, and they are, but 
the fact that the carriers ard also always 
ready for a fight strikes me even more forcibly, 
for they cannot hit back. I have sometimes 
armed them with the soldiers’ machetes to 
give them a chance if in difficulties, but even 
when defenceless and weighted with heavy 
loads they are splendid. 
will play an important part in warfare before 
many years are past; they would be invaluable 
against hill savages, and the terror caused by 
their appearance would probably make blood- 
shed unnecessary. 

After visiting some Ninzam towns we decided 
to punish the Wai-Wai tribe, notorious head- 
hunters and slave-raiders—who had been 
for years the terror of the district, but 
had up to this time not been brought to 
book. They are an offshoot of the Mada 
tribe, and live on a twin-peaked mountain 
to the south of Jemaa in some six towns. 
They are, or were, head-hunters, and have 
many magic rites, the priests being dressed in 
complete suits of string, with palm-fibre (matted 
and dyed like horse-hair) covering their faces. 
The head-dress is often provided with horns 
also, and garnished with little red and black 
berries. We expected that these people would 
put up a good fight, as they had sent in a 
challenge, and had things: gone exactly as 
they had arranged, we should have lost heavily. 
By splitting up our forces, though, we out- 
ambushed an ambush, and after a very hot 
half-hour found that we could take things fairly 
easily. 


After the punishment the next thing was for- - 


giveness, and within a fortnight the Wai-Wai 
chiefs were at my house in Jemaa and are now 
quite friendly and quiet. Some of these peoples 
are a wonderfully sporting lot: if they cannot 
win they give in smilingly. A couple of years 
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ago Fada Wate (Ninzam tribe) had been in- 
citing other towns to resist us, and, on being 
summoned to surrender, sent the reply that 
they would like a little fight first, and, if they 
found that they were not strong enough, they 
would give in. Of course, the rifles were too 
much for the arrows and after about half-an- 
hour the people had had enough. The Resi- 
dent, entering into the spirit of the joke, 
chaffed them about their resistance, and they 
informed him that they wished to see if we really 
were stronger, because if we were, they could 
depend on our protection against their neigh- 
bours later. All were apparently quite pleased 
with the experiment! Life is of little account, 
bows and arrows are always handy, and if a 
town is not fighting another it will divide 
against itself. Even the women in Ninzam 
love a fight and they once turned out against 
me for arresting their chief—hanged later for 
several cases of murder. Fighting seems to 
be ke amusement. The great cause of this 
is guinea-corn beer. It enters into all their 
religious rites (with some tribes ghosts were 
laid with it), and by its amount is measured a 
man’s popularity. Consequently all the food- 
stuff is drunk, and from about June to November 
(when the new harvest comes) the people are 
in a state of destitution and loot each other’s 
stores for food, and even steal the children 
for sale as slaves. Since the people wz¿/ 
drink, and not having our ‘‘ poison,” use up all 
their own food, it seems— but that question 
cannot be argued here. 

Our next opponents were the Nadus of 
Ayashi. These people are cannibats, head- 
hunters, and slave-raiders, and wear bones 
through the septum of the nose—-the women in 
each lipalso. Itis supposed that they are phallic 
worshippers, but I was unable to obtain much 
information on this point. With most Northern 
Nigerian head-hunting tribes the slayer takes 
the skull of his victim to his own house, and it 
remains as an heirloom, for the ghost of the 
dead man will serve that of the slayer in the 
next world. But with the Nadu people—or 
at any rate the Ayashi branch—the skulls are 
stuck up on the walls of the fetish house, 
together with those of monkeys and kob. 

Many of these people live in caves so cun- 
ningly hidden that we could not tell half the 
time where the arrows were coming from. 
Some of the caverns were many feet below the 
ground surface and the only way of entering 
was to drop down and trust to luck. Others 
resembled dog-kennels and could only be 
approached head-first. In either case the pro- 
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ceeding was rather risky as the inmates could 
fire two or three arrows apiece and get away 
by one of the subterranean passages before 
the intruder could regain his equilibrium or 
became accustomed to the darkness. The 
Wai-Wais also had caves but they were 
merely natural shelters and not built up and 
concealed as were those at Ayashi. There 
were, of course, some casualties on each side. 

The next to receive our attentions were the 
Kibbos or Kibbans who set bees on to us, but 
as it was cold weather we were not stung. 
These insects are very formidable foes in a 
town defended by cactus hedges. The natives 
wait until the column is about to enter the 
town, and then break the pots (hives) and 
escape. When the bees and the cactus have 
scattered the assailants the natives return 
and help on the good work with arrows. 

Two of us managed to poison our legs 
with palm spikes and were laid up for a 
month, and another of the four developed 
pneumonia, so there was only one fit officer 


out of the four when we returned to Jemaan 


Daroro on the 6th of August. 
After a couple of days’ 
two of the Kagoro towns. These people 
are also head-hunters, and very war- 
like. The females pierce both lips and put 
in small pieces. of wood, and the married 
women wear tails. We did not succeed 
in catching them, but later on, in De- 
cember, they made a great fight and captured 
the two hammocks intended for wounded. 


rest we visited 


These were recovered next day. On this occa- 


sion the bees were let loose, and two of the 
Europeans were badly stung, while stones, as 
well as arrows, were dropped from the rocks 
above. This patrol was a continuation of that 
of July and August, the operations of which 
had to be suspended owing to the weather and 
the state of the country, the horses and men 
being absolutely worn out. 

It is, of course, very unusual for a patrol to 
be sent out in the rains. Most take place 
about January, when the weather is beautiful, 
the grass burnt down, and the food plentiful ; 
but in one district thirteen towns were fighting 
` one another, so operations had to be undertaken 
at once. When the grass is high a bow is 
almost as good as a rifle, and the rain soon 
tells on the Europeans and even the natives, 
several dying through exposure. However, I 
do not think any of us regret our experience, 
although there was no medal, the good opinion 
of the men being all the reward one can ever 
get for these ‘‘ Small Shows.’’ 
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THE GENESIS AND FUNCTION OF THE 
DEW-POND.* 


By HERBERT GIBSON. 


For the purpose of this brief article it is assumed 
that readers are already familiar with the theory 
popularly associated with the supply of these ponds, 
which has given rise of late to suggestions, offered in 
all seriousness, that waterless and rainless districts- 
can be provided with a sufficient water supply for 
man and beast by the construction of large concave 
pans, with beds made either of puddled clay insulated 
from the soil by a layer of straw, or constructed of 
other materials similarly calculated to absorb and 
and radiate heat more rapidly than the surrounding 
earth, and thus set up an artificial dew-point in order’ 
to condense dew upon the surface of the pan and. 
create a regular supply of water. 

Such is popularly believed to be the function: 
of the so-called dew-pond, found throughout the- 
whole Down country of England. The subject lends 
itself to researches of interest in the field of dew- 
precipitation and evaporation at various altitudes, in 
various surroundings, and on or from liquid and solid 
surfaces. There is however an a priori assumption that 
the dew-pond owes its form of construction to am 
application of a knowledge of these meteorological. 
phenomena, attributing to neolithic man high scien- 
tific attainments. In these discussions the practical 
origin and usefulness of the dew-pond seems to be 
wholly lost sight of. 

What are the premisses? On the Downs where 
these ponds are made there are neither streams, 
springs, nor lakes. There is, however, a rainfall 
varying from 28 to 40 inches distributed fairly 
evenly throughout the year. Here and there natural 
depressions collect water in rainy periods. By evapo- 
ration and percolation the water collected in these 
concavities soon disappears again. The uncertain 
supply of these water holes leads the primitive pre- 
dew-pond man to improve upon them. He observes 
that where the hoofs of his live-stock have puddled 
the sides and bottom of the depression the water 
remains for a longer period. He conceives the idea 
of artificially puddling the bed of the water hole. 
He advances a stage and excavates a water holein a 
suitable spot and puddles it. This is the genesis of 
the ‘‘ dam ” in every country of the world. 

The early down-pond builder finds that clay and 
lime form an excellent puddle, but a new difficulty 
arises. If his clay bed is not immediately covered 
with water the rays of the sun crack it, and it ceases 
to be water-tight. He gathers rough herbage and 

covers his newly-made clay pan to protect it. Still 
he had another obstacle to overcome. His water 
hole was not a meteorological station ; it was there 


* This article is reprinted from ‘“‘ Symons’s Meteorological 
Magazine,” of May, 1910, in view of the discussion 
and correspondence raised by the paper on ‘‘ Dew- 
Ponds,” read before the Society by Mr. George Hubbard, 
F.S.A., F.R.I.B.A. (see Journal of March 5, 1909, p. 330 
et seqq.)s 
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to collect an element necessary to him and his beasts, 
and the hoofs of his thirsty kine—perhaps the sur- 
vivors of the now extinct bos primogenius—broke 
through the clay on the slopes. He gathered flint 
and chalk rubble, and over the rough herbage strewn 
in the water-tight shell he laid a loose floor to protect 
it from damage by his cattle’s hoofs. Now, indeed 
he had out-manceuvred the causes of loss from perco- 
lation, and his water hole, fed by the rain from 
heaven, subject though it was to the loss caused by 
evaporation, was sufficient to meet the requirements 
of the Downsman and his four-footed charges. 

Here then are the constituents of the dew-pond, 
and why are they there? The clay and lime bed is 
to make a water-tight bottom. The layer of straw, 
sometimes below but much more usually placed above 
the clay bed, is, in either case, to avoid cracks made 
by solar heat. The rubble is to protect the clay bed 
from damage by animals running down its slopes to 
drink. The modern dew-pond, the result of practical 
experience and observation, is constructed to diminish, 
if not to arrest, the loss by evaporation. Its surface 
plane is square, or a rectangular parallelogram, the 
slides sloping to form in the first case an inverted 
square pyramid, in the second a prism. This con- 
struction reduces the loss from evaporation. Without 
mathematical demonstration, for which there is not 
space within the limits of this article, it is sufficiently 
obvious that a water hole of square pyramidal or pris- 
moidal form offers, with relation to each unit of rain- 
fall precipitated upon the plane of its superior or surface 
base, an area of water exposed to evaporation always 
less than the area of the superior plane, the relation 
of the one to the other becoming more approximate 
as the collection of water accumulates, until, when 
the cavity is filled to the brim, they become equal. 

Although the dew-pond on the high level of the 
down only receives for its supply the rain water pre- 
cipitated directly upon the plane of its surface, its 
construction is the same as that of the pond in the 
valley ‘‘coomb,”’ or ‘‘bottom.’’ The latter theo- 
retically receives its supply not only from the rain 
water precipitated directly on its surface plane, but 
from the larger catchment area of the surrounding 
land whose slopes descend towards the pond. At 
first sight it would appear that the latter is more 
abundantly fed. The surface area of the pend is 
usually 300 to 350 square yards. An inch of rainfall 
on this surface would add 1,400 to 1,630 gallons to 
its contents. The low-level pond, with a catchment 
area from the surrounding slopes of five to ten 
acres theoretically receives an additional 113,000 to 
226,000 gallons for each inch of rainfall. 
does this rainfall reach the pond. Only when a 
torrential downpour occurs does the soil become so 
saturated that runnels and streams are formed de- 
scending to the pond. When this happens the silt 
carried with the water is deposited in the pond, 
fouling it and filling it. This general experience 
has induced pond builders, even when constructing 
them in the ‘bottoms’? of the Downs, to raise 
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the lip of the pond above the level of the surrounding 
land so that its supply is limited to the rainfall pre- 
cipitated directly on its surface as effectively as that 


of the high-level pond. Occasionally drain pipes are 


trained to the low-level pond to collect water from 
a larger catchment area, acting as syphons and 
preventing the deterioration of the water-tight clay 
shell. 

It may still be suggested that the pond builder, 
himself ignorant of absorption, radiation, and dew- 
point, had unconsciously created an artificial dew 
distiller, and that the process of dew condensation 
on the surface of a body cooling more rapidly than 
the surrounding earth, feeds his pond and keeps it 
from running dry. 

An investigation of this hypothesis was made by 
Mr. Harry Pool Slade in the year 1876. He selected 
for the purpose a dew-pond built in 1836 on the 
Thorpe Downs of Berkshire, 450 feet above sea 
level. ‘‘In shape it resembled a shallow rain gauge 
without the vertical brim. Its greatest diameter was 
693 feet. The straight sides met nearly at a point 
80 inches below the surface level, with which they 
formed an angle of 11° 21. A loyer of clay about 
12 inches thick, mixed with lime to stay the progress 
of earth-worms, and covered over with first a coating 
of straw (to prevent the sun cracking the clay) and 
finally with loose rubble, made up its waterproof bed.”’ 

Mr. Slade’s observations extended over a period of 
eight months, from June, 1876, to February, 1877. 
In addition to taking the barometrical, hygro- 
and thermometrical readings daily, he 
observed the temperature of the water in the pond 
at depths of 3 inches, 1 foot, and 3 feet: the tempe- 


-rature of the air in sun and wind at the top of the 


slope; direction and force of wind; sunshine, rain- 


- fall, rise and fall of water level in the pond extended 


to gallons; dewfall; evaporation recorded simulta- 
neously from the pond and from copper pans con- 
taining water and placed on the slope of the pond’s 
side and on the level above the pond’s surface; and 
finally the absorption of dew moisture in a piece of 
cotton wool measuring 63 in. X 6 in. X } in. 

Mr. Slade found that dew contributed nothing to 
the pond’s supply. In August, for example, from 
the 11th to 13th there were heavy dews. On the 
11th 24 grains per square inch were deposited on the 
cotton wool (this is equal to ʻo1 inch). During these 


three days the water level in the pond fell 0°42 inch, 


a loss of 316 gallons. Again on June 26th to 28th 
there were heavy morning dews. The water level 
fell 1-or inch, a loss of 1,096 gallons, these me 


being cloadlees with little wind. 


The following comments on dew supply were 
made by the same investigator. The statement 
that ponds gather dew more readily upon high 
grounds is incorrect. Draughts of air so prevalent 
there oftentimes evaporate it as speedily as it is 
formed, and in every case retard its action. The 
maximum deposition will never be found in the hills, 
but in the secluded valleys. With regard to the 
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temperature of the water in the pond, he points out 
the fact (it scarcely needed his observations to prove 
it) that the water is much warmer in the night than 
the surrounding air. To produce dew it should be 
colder. Therefore condensation is impossible. There 
remains the unsubmerged part of the slopes formed 
of the “radiating” clay pan. Allowing that so 
much as 0°02 inch of dew is deposited on these on 
exceptional nights, the water is held by tension to 
the uneven surface and dissipated again before noon. 
One final comment. ‘‘In the early morning hours 
of August the 12th, a thick mist arose from the 
pond’s basin and rolled away over the downs, leaving 
a strong dew deposition in its track.” Here with a 
vengeance is the mist of the shepherd’s fable! The 
cooler morning air becomes saturated from the warm 
surface of the pond, and passing over the still cooler 
surface of the surrounding down precipitates on the 
latter what it has taken up from the former. 

Mr. Slade’s observations of evaporation are of 
equal value and interest, but they can only be re- 
ferred to very briefly. Sheep drinking at the pond, 
as well as birds, constituted a difficulty in deter- 
mining the loss by evaporation, but a series of obser- 
vations enabled him to determine with relative 
accuracy the quantity they consumed. There was 
a loss by evaporation during the night as well as 
during the day. For the four months, June to 
September, 11'708 inches of rain fell, contributing 
14,945 gallons to the pond. This rainfall multi- 
plied by the surface area of the pond is equal to 
23,071 gallons, so that 8,116 gallons or 35 per 
cent. were retained on the slopes by saturation 
and adhesion, and subsequently evaporated. During 
the same period the evaporation from the volume 
in the pond was 15,243 gallons. Evaporation 
exceeded rainfall during these months, but it 
would not have done so had there been no loss from 
saturation and adhesion on the unsubmerged slopes ; 
the net gain would have been about 5,000 gallons. 
In summer the water level in the pond sinks, and the 
‘supply is replenished in winter. 

The loss by evaporation and from the slopes which 
retain and dissipate one-third of the rainfall precipi- 
tated on the horizontal surface of the pond is 
remarkable. Mr. Slade’s figures, subject even to 
a liberal discount on the score of sheep drinking and 
other non-physical causes of depletion, clearly prove 
this. One hundred and eighty sheep were watered 
occasionally at the pond. He recorded each occasion 
when they drank and estimated their consumption. 
The estimate could only be approximate. Admitting 
a margin for this uncertain quantity, evaporation still 
takes back one-third of the annual rainfall precipitated 
än the pond, and its watertight bed arrests only one 
of the two sources of loss. In hotter countries, 
where the rainfall is less frequent, the loss by evapora- 
tion would be still greater. 

The term dew-pond is a misnomer. It is a rain 
pond. It might with propriety be called a down- 


pond. Possibly at one time it was so termed. If - 
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the Belgae constructed ponds, and here we are on 
very conjectural ground, they might have called them 
dun-ponds or dúponds. When does the term dew- 
pond first occur? Has it been so-called for ten 
centuries—five centuries—two centuries? The word 
dew-pond is not in Sir James A. H. Murray’s 
Dictionary, but its etymology is worth investigation. 

For the economy of the collection and storage of 
rain water evaporation must be arrested. This can- 
not be done in a surface-exposed pond. A catch- 
ment area of galvanized corrugated iron upon a 
wooden frame, with a roofed reservoir to collect and 
store the water, would undoubtedly prove a more 
economical and securer, as well as a more sanitary, 
method than the most ingenious ‘‘ dew-pond”’ ever 
constructed. 


REINFORCED CONCRETE SLEEPERS: 
THE HINTERMANN SYSTEM. 


This invention of the Swiss engineer, Hintermann, 
consists of an improved cross tie or sleeper for rail- 
way rails, constructed of reinforced concrete with 
supporting frames for the rails. In the application 
of concrete in general, and especially of reinforced 
concrete, it is essential that the securing of the rails, 
or, in other words, the connection between the rails 
and the concrete body, shall be a perfectly satis- 
factory one, both from the technical standpoint and 
also from the standpoint of its suitability for the 
traffic requirements and the maintenance of the line. 
The effects of the innumerable rolling blows which 
occur in the course of the service of the sleeper given 
by the trains passing over it on the fastening of the 
rails to the concrete sleeper has, it is claimed, been 
overcome in the improved cross sleeper of reinforced 
concrete constructed according to the present system, 
by the special combination of the reinforced concrete 
sleeper with the rail supporting frame already known 
elsewhere. In this system, each rail support 
is brought firmly into connection with the iron or steel 
reinforcement of the sleeper by the arrangement that 
the iron bars of the sleeper reinforcement are placed 
and fixed in openings on the side limbs of the sup- 
port, whilst preserving uninterrupted their continuous 
arrangement, so that the rail-securing supports are 
combined not only with the concrete body, but are 
also fastened securely to one another, and at the 
same time by means of their limbs they serve to 
assure the position of the rods of the reinforcement 
with regard to one another, and act practically as a 
component of the reinforcement. 


ADVANTAGES CLAIMED. 


These concrete sleepers combine, it is claimed, the 
advantages of the easy and safe rail-fastening with 
those of the better connection and greater body, as 
well as the greater weight, of the wooden sleepers, 
besides having the advantage of being much cheaper. 
An iron sleeper costs, according to a statement made 
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in 1908 by the Swiss Federal Railways, 11 fr. each, 
free Basel, whereas a reinforced concrete sleeper, 
system Hintermann, including adequate profit, can be 
supplied at about 9 fr. each, thus resulting in a saving 
of 2 fr. each. The adherents of the iron sleepers claim 
that the obsolete iron sleepers still possess a certain 
metal value, but this will hardly amount to more than 
4s. If, however, the lesser expense of the concrete 
sleeper is capitalised on the basis of the ordinary life- 
time of an iron sleeper (twenty years), this difference 
will be compensated. But iron sleepers, it is urged, 
destroy the ballast. The sharp edges grind the 
ballast very soon to dust, unless it consists of the 
hardest stone; the rain turns this powder into mud, 
and heavy rainfalls wash the whole out. It is neces- 
sary, therefore, to use for iron sleepers the expensive 
broken ballast of hard stone, basalt, porphyry, &c. 
Concrete sleepers, however, as well as wooden ones, 
only require ordinary ballast, which is to be found in 
the vicinity of almost any railway line. Concrete 
sleepers will be of special advantage to countries poor 
in wood, as, for instance, England, where there is 
plenty of Portland cement, but very little wood. The 
Italian State Railways have already given an order 
of 300,000 concrete sleepers for the line Ancona- 
Adriatic, the State Railways of Alsace-Lorraine have 
used the system Hintermann with success for the 
new railway station at Metz, and the Bavarian State 
Railways for that of Nurnberg, while the United 
States are following the example. Furthermore, this 
system is used by the electric tramways of Basel, 
Zurich, Geneva, and Neuchatel. It is claimed that 
administrations are recognising the great advantages 
of the new system, and, considering the heavy ex- 
penditure on maintenance of the permanent way, it is 
not surprising that the claims of the Hintermann 
system are being very carefully considered. Concrete 
sleepers require a minimum of expenditure on cram- 
ming, which in the case of wooden or iron sleepers 
forms one of the heaviest items. 


COST OF FERRO-CONCRETE SLEEPERS. 


Considering the lifetime of the various kinds of 
sleepers, and calculating upon a basis of a filty years’ 
working, the cost of a sleeper is as follows :— 

(1.) Concrete sleeper, initial and sole expense, 
about Ios. 

(2.) Iron sleeper, two at about fos. (cheapest iron 
price), about 20s. 

(3.) Wooden sleeper, oak, 33 at 7s., about 24s. 6d. 

This calculation does not include the increased ex- 
penditure on higher grade ballast for iron sleepers, 
nor the very expensive maintenance in the case of 
both wooden and iron sleepers. 

Furthermore, in the case of wooden sleepers, it 
must be borne in mind that timber is constantly 
rising in price, and even in America, the country of 
still abundant suitable timber, this fact is already 
being discounted. At the eleventh annual conven- 
tion of the American Railway Engineering and Main- 
tenance of Way Association, held in Chicago on the 
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15th, 16th, and 17th March last, it was stated that, 
at the present rate of increase in timber prices, the 
cost of wooden sleepers would have doubled in twenty 
years’ time. 

The following calculation shows the actual saving 
which will result by the use of the concrete sleepers, 
system Hintermann :— 


Iron Oak 
sleepers. sleepers. 

Saving in material per mile of track 

and per annum, about ........ £20 4283 
Savings in maintenance per mile 

of track and per annum, about.. £30 £565 
Total savings per mile of track 

and per annum, about.... £50 .. £85 


On the 1st January, 1908, the United Kingdom 
had 38,356 miles of railway lines converted into 
single track ; if we take 30,000 miles for yearly main- 
tenance, the adoption of the system Hintermann 
would, on these figures, give the United Kingdom 
an annual economic saving of about £2,500,000, as 
compared with oak sleepers, whilst the ordinary 
capital invested in railways in this country would 
benefit to the extent of about 1 per cent.—Zhe 
Railway News. 


IRRIGATION IN MESOPOTAMIA. 


Mr. David Fraser, who has for some time been 
contributing interesting letters from Baghdad and 
the regions about the Persian Gulf to the Times of 
India, devotes one of these letters, dated 2nd July, 
to a description of Sir William Willcocks’s irriga- 
tion works and projects as explained by him in 
the course of an interview. In 1908 Sir William 
was requested by the Turkish Government to 
report upon the general subject, and the result 
was the formulation of twelve different projects for 
the irrigation of some 3,200,000 acres at a total 
estimated cost of £7,410,000. Sir William was 
furnished with full authority and funds to make a 
beginning, and after a year of strenuous labour on the 
part of himself and his twenty engineers, surveys and 
levels had been prepared. Investigation showed that 
tbe deltas of the Tigris and Euphrates suffered more 
from a superabundance of water than from a lack of 
it, and that any extensive. canalisation must be pre- 
ceded by a scheme for controlling the annual floods. 
New plans had to be drawn up, and £150,000 was 
budgetted for the year 1910. 

The perennial liability of Mesopotamia to floods 
is explained by the fact that the spring floods, 
derived largely from the melting of the snows in Asia 
Minor, raise the discharge.of the Euphrates and Tigris 
from 20,000 to about 300,000 cubic feet per second. 
There are embankments at certain points, but these 
are inadequate because not undertaken on a sufficiently 
comprehensive scale, and immense areas have been 
transformed into inland seas or permanent marshes. 
This state of things Sir William proposes to remedy, 
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partly by the utilisation of an extensive depression 
between Hit and Kerbela, large enough to contain 
the annual surplus waters of the Euphrates for 
many years to come, and to release the banks of 
the river from the danger of floods for a distance 
of 200 miles. Another scheme is the construction 
of a barrage at the intake of the Hindia canal 
and the conseqnent division of the waters of the 
Euphrates, between the Hindia canal and the old 
bed of the river, and the reclamation of two extensive 
regions, one dry and deserted, the other water- 
logged. A third scheme is the regularising of the 
waters in the Sakhlawia canal, an undertaking which, 
though much smaller, is of importance in that the 
irrigation of- Mesopotamia on a large scale, if decided 
on, will probably be based on its results. These 
three schemes, it is expected, will take three years to 
carry out, and will cost £700,000. 

In addition to the above it is Sir William 
Willcocks’s declared ambition to effect still larger 
projects of irrigation and railway construction. The 
total area of the delta of the two great rivers is put at 
12,000,000 acres, of which about one-fifth is swamp 
and the rest desert, presumably susceptible of irriga- 
tion. In this field surveys are now being conducted 
for the construction of a canal 150 miles long, calcu- 
lated to supply water to 3,000,000 acres. This canal 
it is proposed to name after Turkey’s first constitu- 
tional monarch. The general idea, pending prepara- 
tion of more exact surveys, is that the whole scheme 
will require from £5,000,000 to £10,000,000 to 
execute. | 

Closely allied to these irrigation projects is one for 
the construction of a railway to carry the produce of 
Mesopotamia to Western markets. The existing 
river and sea route down the Persian Gulf and round 
by Aden and up the Red Sea and through the Suez 
Canal is far too roundabout, and Sir William consi- 
ders much the same objection applies to the Baghdad 
railway. He favours instead a direct line to some 
suitable point on the Syrian coast, but the exact 
alignment and port of outlet are not discussed in the 
article referred to. 


HOME INDUSTRIES. 


The Irish Railways Report.—The fifth and final 
report of the Viceregal Commission on Irish Railways 
has just been issued, three of the seven members of 
the Commission issuing a Minority Report. The 
Majority Report, upon which it may be hoped 
Parliament will see its way to act, makes recom- 
mendations which have long been advocated by repre- 
sentative men interested in the economic condition 
of Ireland. In every other country in Europe, 
it may be said in the world, agriculture has been 
greatly benefited by the construction of railways. 
This benefit has not accrued to Ireland because the 
Government refused to construct the lines, and private 
enterprise has not given the facilities in the way of 
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branch lines, and low rates and fares, required. On 
the other hand, the foreigner has been unduly 
favoured by means of ‘‘ through” rates lower than 
Trish local rates, with the result that foreign im- 
ported goods can be carried from the ports to the 
distributing centres in the interior of the country 
more cheaply than Irish goods can be carried, which 
means that Irish industry of every kind is handicapped 
while foreign trade is stimulated. The Majority 
Report of the Commission recommends that an Irish 
authority be instituted to acquire the Irish railways 
and work them as a single system ; that this authority 
be a Railway Board of twenty directors, four nomi- 
nated and sixteen elected; that the financial medium 
of purchase be a railway stock; that such stock be 
charged, in the first place, upon the Consolidated 
Fund, and, in the second place, upon the net revenues 
of the unified railway system; that an annual grant 
from the Imperial Exchequer of not less than a 
quarter of a million sterling be given so as to enable 
the Board to foster Irish agriculture by reducing rates 
and fares; and that if the net revenues of the rail- 
ways, together with the grant from the Imperial Ex- 
chequer, be insufficient to cover the cost, a general rate 
be struck by the Irish railway authority when required. 
It will be seen that these are far-reaching proposals 
which Parliament may hesitate to adopt in their 
entirety, but there is a good deal to be said for them, 
and, in the opinion of many, if there is to be real 
and substantial improvement in the economic condition 
of Ireland the Irish railways must be taken over by 
the State with the direct and immediate object of im- 
proving the condition of the people. 


The Rubber Industry.—The Chairman of a leading 
rubber company at its first ordinary general meeting 
held last week gave some remarkable figures as to 
the profits of rubber-growing. The statements of 
chairmen of joint stock companies as to profits can 
only be accepted with reserve. The wish is apt to be 
father to the thought in framing estimates for the 
delectation of shareholders. But in this instance the 
figures quoted are those of a well-known expert who 
takes as a fair basis £31 5s. as the cost of an acre of 
rubber brought into bearing. The cost of producing 
rubber, including all charges of every sort, he says, 
should not be more than a shilling a pound. Take 
for the sake of safety 1s. 2d. On this basis the 
figures work out as follows :—With a yield of only 
300 lbs. per acre, rubber at Is. 6d. per Ib. yields 16 
per cent., at 2s. 6d. per lb. 64 per cent., and at 3s. 
88 per cent.; add another 100 lb. per acre—and 400 lbs. 
is not a very unusual yield—and another 33} per cent. 
would be added to the figures given. Contrast this 
profit, or the average of the figures given, with coco- 
nuts or tea, and the advantage of rubber is very 
striking. One of the best and largest of the tea 
plantation companies issued its report early in 
July, and it speaks with much satisfaction of the 
company’s plantations giving £5 an acre as profit, 
and of one of them giving as much as £7 per acre 
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net—a very pleasant profit, but as nothing com- 
pared with rubber profits at prices half the current 
ones. At present no one knows what the 
output of a rubber plantation will be, for there is 
no plantation yet in full bearing and with trees which 
have arrived to any extent at a matured age. But it 
is obvious the profits will be immense—immense for 
a time, until some substitute for rubber is found, or 
production overtakes demand, as it is sure to do. 
For if the present profits of rubber cultivation are 
enormous, it must not be forgotten that suitable land 
for rubber cultivation is to be found in immense 
quantities in many parts of the world, and the rubber 
tree requires comparatively little attention. It is not 
like cotton, which requires a particular soil and 
climate, and needs much labour, or sugar, or tea. 
Still, it is pretty safe to say that for some years to 
come those who have had the foresight to plant 
rubber on suitable land will receive very large returns 
upon their capital. And the capital invested in rubber 
companies by the British public has become very 
large. In 1908 new companies came out with a 
nominal capital of £2,000,000; in 1909 capital 
amounting in all to £12,000,000 was asked for; 
during the present year some £35,000,000 have been 
offered for subscription by rubber companies and 
rubber trusts, and if half is deducted for wild-cat 
schemes an immense sum remains. 


The Agricultural Outlook.—There is a general 
impression that the price of wheat will rise consider- 
ably in the coming months, but there does not seem 
to be any sufficient ground for it. It is true that the 
crop reports from the United States and Canada are 
much less favourable than they were, and that the 
sane remark applies to Russia and France, but the 
consequent shortage in the exports from those 
countries will be more than made up by increases from 
others. It is expected that the wheat exports from 
Russia which for last year reached 27,000,000 
quarters, will not be this year more than 20,000,000 ; 
that France may require to import from 3,000,000 to 
4,000,000 quarters; and that America and Canada 
will not be able to ship more than some 7,000,0co 
quarters to Europe against nearly 16,000,000 quarters 
exported this season. But, on the other hand, 
Roumania and Bulgaria are expected to increase their 
exports by from 4,000,000 to 5,000,000 quarters, 
India, from 3,000,000 to 4,000,000 quartérs ; 
and Argentina by, at least, as much; and Hungary, 
which has required to import 4,000,000 quarters 
this season, will have enough and to spare of her 
own for the coming season, so that, assuming no 
further deterioration in crop prospects, the supplies of 
the coming year will be at least equal to those of the 
past season, whilst the world’s visible supply is larger 
than last year, though moderate as compared with the 
average of previous years. 


The Cotton Supply.—A very representative depu- 
tation from Lancashire has waited upon Lord Morley 
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to urge him, as Secretary of State for India, to 
appoint experts in cotton growing to deal with seed 
selection and cultivation in India, and to establish 
cotton-buying centres similar to those of the British 
Cotton Growing Association in Africa, to issue 
fortnightly ginner’s returns, and increase the number 
of Agricultural Banks. The importance of the cotton 
industry to this country need not be dwelt upon. It 
is sufficient to say that during the last five years the 
exports of cotton manufactured goods has ranged 
between £92,000,000 and £ 110,000,000, or very nearly 
one half of the total exports of manufactured goods. 
On the other hand there is shortage of raw material, 
and it is to India that all the cotton manufacturing: 
countries of the world look for the speediest relief 
from this shortage. Already India comes next 
in importance to the United States of America 
as a cotton-producing country, since she produces. 
nearly one-fifth of the cotton supply of the world. 
It is true that Indian cotton is not suitable to any 
great extent for the English cotton industry, but 
increased exports from India would be an enormous 
relief, since the greater these are the more American 
cotton will be left over for Lancashire. Moreover, 
the deputation contended that the quality of Indian 
cotton might be greatly improved, especially by seed 
selection of indigenous kinds. Lord Morley was 
sympathetic, and promised to do what is possible, 
but ‘sit would never do for the Agricultural Depart- 
ment to direct the whole of its energies to the growth 
of cotton to the detriment, for instance, of the growth 
of wheat.’? But need the one cultivation be injured 
by encouragement given to the other on the lines 
suggested by the deputation ? Looking at the matter 
from the Imperial point of view, it is of much greater 
importance that the exports of Indian cotton should 
increase than that there should be expansion in the 
wheat exports from India. We draw our wheat 
supplies from many countries. 


Tungsten Lamps.—Tungsten Jamps are rapidly 
superseding the ordinary carbon, and even the 
tantalum filament electric lamps, but an objection to 
the tungsten filament is that it is very brittle as com- 
pared with both the carbon and tantalum lamps. Mr. 
C. F. Scott, of the American Westinghouse Com- 
pany, has recently directed attention to a method of 
overcoming this difficulty. The filament, instead of 
being rigidly coupled to the leading-in wires of the 
lamp, is connected through a few turns coiled like a 
spiral spring so as to give a flexible mounting, and 
thus soften the shocks transmitted from the lamp 
body to the filament. The leading-in wires are not 
the only avenue by which shocks can be transmitted 
to the filament, and a flexible carrier for the filament 
might be adopted. It has been suggested, too, that 
it might be an advantage to make the filament itself 
flexible, as by giving it the form of a continuous 
spiral spring or by the simpler method of crinkling 
it like a hairpin. 
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_ Over-Insurance of Ships.—Mention was made 
in these Notes recently of the injustice that may be 
done a shipowner who loses a heavily over-insured 
vessel, and a case mentioned by Fair Play last week 
illustrates this. A shipowner in the North of England 
was recently offered a steamer for about £9,500. 
The vessel seemed to suit his requirements but before 
closing he tried to arrange insurance for her. He 
then found that the lowest value at which under- 
writers would cover the vessel was £19,000 at 9 
guineas per cent. which, of course, is equal to 18 
guineas per cent. on her actual cost price (with a 6 
per cent franchise). This extreme valuation stopped 
the sale, as on current freights it would be impossible 
to earn anything like sufficient to pay such a large 
amount in premiums. But what if the vessel had 
been bought and had been lost on, say, her first 
voyage? Wouldit not have been said that the steamer 
was scandalously over-insured, and that there must be 
official inquiry ? 


OBITUARY. 


SETH MORTON VosE.—Intimation has just been 
received of the death of Mr. Seth Morton Vose, 
which took place at Providence, R.I., on April 2nd 
last. Born in 1831, Mr. Vose at first joined his 
father and brother in the shoemaking business, but 
in 1850 he purchased the Westminster Art Gallery 
in Providence, and established a general art business, 
which rapidly increased, and became a well-known 
haunt of lovers of pictures and of high-class furniture 
and bric-à-brac throughout the United States. Mr. 
Vose possessed a finecollection of works of the Barbizan 
and romantic schools, He was a connoisseur of ex- 
cellent taste and judgment. He began buying Corots 
in 1852 when scarcely anyone else in America would 
look at them, and, thanks to his faith and prescience, 
many of the finest works of modern European artists 
were secured for the States at a time when they were 
without due recognition at home. Mr. Vose became 
a member of the Royal Society of Arts in 1906. 


NOTES ON BOOKS. 


THE GATES OF INDIA. By Colonel Sir Thomas 
Holdich, K.C.M.G., K.C.I1E., C.B., D.Sc. 
London: Macmillan and Co. 10s. net. 


Sir Thomas Holdich by “The Gates of India” 
means the Western, or, as sometimes termed, the 
Aryan Gates into India, in contradistinction to the 
Turanian, or Eastern Gates of India, it being by 
these ‘‘ gates,” or passes, respectively, that India, 
aboriginally peopled by a black negroid race, was 
already in prehistoric times invaded and permanently 
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occupied by its white Aryan, and yellow Turanian 
races. Before the Aryan conquest of India, the 
southern portion of the peninsula had been settled by 
another Caucasian race, a black branch of the Hamitic 
race known as the Dravidas, or Dravideans ; and this 
is the explanation of the division of the peninsula by 
some ethnographers into the three regions ‘‘ India 
alba’’ on the North West, ‘India flava” on the 
North East, and ‘‘ India nigra” in the South. Sir 
Thomas Holdich here deals only with the historical 
invasions of India, and with these chiefly in their 
bearing on our relations with the trans-Indus States 
beyond our north-western frontiers ; but the ethno- 
logical diyisions.of India indicated are fundamental, 
and should always be borne in mind in every study of 
the military and political history of India, and of every 
problem that from time to time arises in the evolu- 
tion of the imperial British administration of India. 
And again Sir Thomas Holdich in his review of the 
countries adjoining the North-western frontiers of 
India is chiefly concerned with their geographical 
exploration, and with their military history mainly as 
elucidating their physical and economic geography. 
He begins with Alexander the Great, and he ends. 
with Broadfoot and Ferrier; and for his purpose 
Alexander is ‘‘ the Great ” rather as the explorer than 
the mighty conqueror of Persia, Afghanistan, and the 
Panjab [“ India alba”’]. Except that the writer of this 
note has studied the same authorities as Sir Thomas. 
Holdich, not from the military, or the geographical 
point of view, but the commercial, he can say with 
some title to be heard on the subject, that the 
exposition of them given in Sir Thomas’ seventeen. 
chapters, in its comprehensiveness, unbroken con- 
tinuity, fulness, accuracy, and lucidity, leaves nothing: 
to be desired, and insignificantly little to be criticised. 
Some of the authorities followed he has consulted in 
the earlier and not in the later editions of their 
works, but the only error he has been led into by this 
is in the identification of one or two of the obscurer 
historical sites in the province of Siestan. This, 
however, in no way impairs the solid worth of 
Sir Thomas Holdich’s volume, for which every student: 
of the history of Anterior and Southern Asia will 
have to find a place in future besides such works as- 
Rawlinson’s ‘‘ Herodotus,” and Vincent’s ‘‘ Periplus- 
of the Erythrean Sea.” Speaking as a military 
authority, Sir Thomas Holdich considers Herat and: 
Quetta to be “ the keys ” of India. For the general: 
reader his most fascinating pages are those describing 
his own routes through our Indian westward border- 
lands. 


ADMINISTRATIVE PROBLEMS OF BRITISH INDIA.. 
By Joseph Chailley, Member of the French 
Chamber of Deputies; translated by Sir William. 
Meyer, K.C.I.E. London: Macmillan and Co. 
10s. net, 

M. Joseph Chailley, a Member of the French: 

Chamber of Deputies, who has already published 

books on Burma and Hong Kong, has in his present. 
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volume provided English readers with an invaluable 


work on the British administration of India; and 


both M. Chailley and his readers are under deep 
obligations to Sir William Stevenson Meyer, 
K.C.LE., of the Indian Civil Service, and Financial 
Secretary to the Government of India from 1905 to 
the present year, for the admirable manner in which 
he has “Englished ” it from the French. It is a 
masterly composition. of the fundamental, and ever- 
lastingly operative facts underlying all Indian bis- 
tory, Greek, Arab, Afghan, Mongol, and British. 
India bas never been a single nationality any more 
than Europe, and deducting Russia, -India equals 
in area all Europe, and with an even greater 
diversity of climates, and races. M. Chailley recog- 


nises that the Hindus, [the lower castes, of the four 


twice-born castes, as well as the higher] utterly 
repel the democratic western dogma of the equality 
of the buman races; and all caste distinctions 
are based on racial distinctions. 
‘demns our English system of education in'its hope- 
iless misapplication to the condition, the’ needs, the 


„prejudices, and the aspirations of the people of India; 


*he emphasises with crushing effect the fact that 
-while the sacerdotal caste of Brahmans numbers only 8 
wper cent of the population of India, they occupy 35 
per cent. of the public posts filled by natives ; and he 
“utterly scouts the pretence ‘of ‘‘ the- partition of 


Bengal’’ and of I.ord Curzon’s imputed unpopularity 


“having anything to do with the present ‘unrest in 
India ;’? which every Anglo-Indian knows has been 
.and is being engineered by the bloated’ “ Permanent 
Settlement” landlords of Bengal, and the fanatical 
Brahmans of ‘‘ the Mahratta country,” whose machin- 
ations at Poona and Kholapur have been so effectively 
-exposed during the past and present month in the 
columns of Zhe Times, by their special correspon- 
dent recently in India, Mr. Valentine Chirol. These 
are indeed the elementary truths underlying the prob- 
lem of the domestic government of India, truths that 
have always been known to Anglo-Indians; but it is 
well to have them brought home to us now and again 
by a foreigner, and that a Frenchman, at once a 
philosophic economist and a man of the world. M. 

Joseph Chailley dedicates his timely book to Lord 
Morley, who, in the opinion of all who have had the 
opportunity of closely following his career at the 
India Office, or in the effects of his policy, at once 
courageous and conciliatory, has well won this 
crowning compliment. 


GENERAL NOTES. 


JUTE MILLS AND FEMALE LAaBouR.—Something 
was said the other day in Parliament as to excessive 
hours in the Dundee jute mills, and some support is 
given to the complaint in the report of Miss Vines to the 
Chief Inspector of Factories and Workshops, Miss 
Vines being one of the lady inspectors. One of the 
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reasons for the more frequent infringement of S. 61 in 
Dundee than in the other Scotch towns would appear 
to be the comparatively high rate of illegitimacy in that 
town. Another reason is the fact of the large pro- 
portion of married women employed. In one mill of 
the Dundee district, of the 1,920 women, over 18, 
employed, 503 were married with husbands living. 
Even from the monetary point of view, as Miss Vines 
points out, the woman may lose by this work. Visiting 
a mother of five cHildren after 12 on Saturday, Miss 
Vining found that she was a spinner, employed daily 
in a mill from 6 to 6, and on Saturday from 6 to 12. 
Her wéekly’ edrnings were I3s_' Out of this she paid 
7s. for the minding of the two younger children and 
the baby’s milk. Much good work is being done in 
Dundee by the nursing mothers’ restaurants, first 
started by the Social Union on the lines of Madame 
Coullet’s work in Paris. Free dinners to the mothers 
are granted during the first three months of the baby’s 
life, a period which accounts for fully one-half of the 
mortality of the infants which die under one year. 
In connection with the employment of women in 
factories after child-birth, it is interesting to note 
that the amendment of the German Industrial Code 
on the matter came into effect at the beginning of 
the present year. The granting of a complete rest 
of eight weeks by the employer is now required, and 
of this period-six weeks must be subsequent to the 
‘date of confinement. A somewhat similar law was 
passed in France last year, the suspensory period 
being the same, 


LIBERIAN PEPPER.—According to the United 
States Chargé d’ Affaires at Monrovia, the first kind 
of pepper discovered in Liberia was called ‘‘ grains 
of paradise.” From a kindred species these are 
sometimes called cardamoms, but they are now 
better known as ‘‘ malaguesta.’’ The leaves of this 
plant are long and of a light glossy green ; the flowers 
grow close to the ground, stretching upward from 
hidden roots. The flowers are succeeded by flat, 
oblong fruits, which, when ripe, are about five inches 
long, and yellow, russet, or scarlet in colour. On 
account of the sweetness of its pulp, the fruit is a 
favourite food of the gorilla. With a shiny dark 
brown colour on the outside, and a white kernel, the 
seed is not larger than hemp seed. The kernel is 
exceedingly aromatic and spicy. The ‘‘ malaguesta,”’ 
on account of its spicy and aromatic qualities, was 
highly prized in Europe, and was the foundation of 
most of the spices and flavouring of drinks and 
viands, although, for some unknown reason, it does 
not now appear among Liberian exports. Largely 
used by the natives, this pepper grows in great 
abundance throughout the coast forests of Liberia. 
Another pepper is made from the fruit of the Xylopia 
LEthiopica, a tree which grows from thirty to sixty 
feet high. This is known under various names— 
African, Guinea, or Negro pepper. From the fruit a 
tonic is also made. The wood of this tree is very 
elastic, and is used for oars and masts for small craft. 
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Lecture I.—Delivered April 11th, 1910. 
BRICKS AS A BUILDING MATERIAL. 


The four most important building materials 
are bricks, stone, wood, and cement. Of 
these, wood has the disadvantage of being 
easily burned, stone is only found in certain 
districts and requires dressing before it can be 
used; and concrete—a combination of cement 
and a stony aggregate—requires a high degree 
of skill in use. Bricks, on the contrary, are 
ready for use, are portable, easy to lay, and the 
materials of which they are made are found in 
almost every inhabited portion of the world. 

For certain architectural purposes, each of 
these materials has specific advantages not 
possessed by the others, and the fact that 
bricks have been used in large quantities since 
the dawn of civilisation and that they still form 
one of our staple building materials is suffi- 
cient reason for a careful consideration of their 
manufacture. 

There is evidence that the plasticity of clay 
was known to primeval man and we may be 
certain. that the hands which incised rough but 
vigorous outline sketches on the tusks of 
mammoths and the antlers of reindeer would not 
be slow to take advantage of clay as a 
material in which to express permanently and 
readily their thoughts and fancies in that far 
off time. There is, indeed, good reason to 
suppose that clay was first used as a writing or 
drawing material rather than for architectural 
purposes, and the very abundance of the 
engraved clay tablets and cubes of Chaldea 
and Egypt suggest that man early availed 
himself of his opportunities in this direction. 


In comparison with stone, clay had the advan- 
tage of greater ease in manipulation, as any 
carving was made on the plastic material. 
instead of being carved in hard stone, and this 
led to marked advantages in many directions. 
Well-made bricks are also found to be more 
durable than many kinds of stone used for 
building purposes, and generally far cheaper. 

The length of time which has elapsed since 
their production, and the perishable nature of 
the earlier bricks, prevents our tracing with 
exactitude the origin of this building material, 
and it is, perhaps, reading into his words 
more than the author of the book of Genesis 
intended, if we assume that the city built by 
Cain was made of brick. 

Dwellers in tropical or semi-tropical lands, 
as well as those in the arctic and antarctic 
regions, have no need of minerals as building 
materials, for the former can often find shelter 
in caves, or in rough tents, or wigwams, or 
huts of wattles, whilst the latter find that snow 
has advantages possessed by no other materia} 
in regions sufficiently cold for its use.: People 
living in other climates, however, must early 
have found the necessity for some kind of 
shelter more durable than those just mentioned, 
and mud huts, where the material became 
hardened by the action of the fire used for 
warming the dwelling, were soon followed. by 
more durable PUNIRE of rough blocks or 
bricks. 

The choice of a building material depends 
very largely on the country in which the 
primitive people settled, as the absence of an 
easily worked stone and the abundance of 
clay would preclude the use of the former and 
encourage that of the latter, and as the Aryan 
race—in the history of which we are chiefly 
interested—made its first strides towards civi- 
lisation in the region of Mesopotamia, it is 
only natural that bricks should form one of the 
oldest as well as one of the most important 
building materials. As Sir Henry Layard has 
said, ‘‘ It was not until they reached the banks 
of the great rivers of Mesopotamia that ‘ the 
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Aryans’ could find a supply of water and 
other needs adequate to the wants ofa large 
community. The materials for building were 
at hand. . . . The soil—an alluvial deposit— 
was rich and tenacious, the builders moistened 
it with water, adding a little straw that it 
might be firmly bound together, they formed it 
into cubes, which when dried by the heat of 
the sun served them as bricks.’’ 

There is some difference of opinion as to 
whether the Assyrians were the first manu- 
facturers of bricks, some authorities claiming 
that some early race of Ethiopia followed the 
course of the Nile and thereby gave to Egypt 
the right to the title of the first brickmakers. 
Other authorities would give the place of 
honour to the Aztecs and to their predecessors 
the Toltecs and Mayas of Mexico. 

Progress in brickmaking must at first have 
been comparatively rapid, for some of the 
Assyrian and Egyptian bricks are remarkable 
specimens of material, even when judged by 
modern standards, and to-day, after forty 
centuries, the same methods are used in many 
parts of the world. It is indeed within the 
memory of many men now living that the 
introduction of machinery into the brickmaking 
industry has effected a revolution which is none 
the less startling and complete because it has 
been effected so quietly. 


DRIED, BAKED AND BURNED BRICKS. 


Leaving the ancient building bricks out of 
consideration for the moment, the modern 
article may be divided into three broadly 
defined classes, viz. (1) dried bricks, in which 
the clay is merely placed in the sun or in a 
warm place; (2) baked bricks, in which 
temperatures up to goo° C. are employed; 
and (3) burned bricks, in which the tempera- 
ture might reach 1,300° C. 

The first of these—the dried bricks—are 
only available in warm climates where there is 
not much rain, as these bricks consist simply 
of mud worked up into the shape of rough 
blocks and dried inthe sun. This method of 
manufacture is familiar to all through the 
description given in the history of the Israelites 
in Egypt. So far as can be learned from the 
hieroglyphs, the Egyptian method consisted in 
working a suitable earth into a very stiff paste 
‘with water, the preparation of the material 
being tedious and involving much hard physical 
labour, as the material had not only to be 
stirred up with water, but the irregular paste 
had to be beaten out into a mass about 
4 inches thick, and carefully trodden until it 
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became homogeneous and uniform. This 
process is still used in the most important 
steel works of Great Britain in the manufac- 


_ ture of clay for crucibles, it being claimed that 


by no other means can a suitable material be 
prepared for this purpose. 

The greatest discovery made by the ancient 
Egyptians, the value of which has only 
been appreciated within the last few years, 
was the introduction of chopped straw. We 
are all acquainted with the order made by an 
ancient Pharaoh that as a punishment the 
Israelites should seek out their own straw 
instead: of having it provided for them, as had 
previously been the case. The hardship of 
this order was not properly understood until 
about five years ago, when an American 
named Acheson,.in the course of some experi- 
ments, found that water in which straw had 
been soaked increased the plasticity and 
tenacity of clay, and showed that the primary 
object of the straw in the Egyptian bricks was 
two-fold. It first enabled the workmen to 
develop the distinctive nature of the clay-paste 
to the fullest extent possible with the method 
of mixing then in use, and the insoluble por- 
tion of the straw served as a non-plastic 
medium which enabled the bricks to dry with- 
out cracking to the same extent as would 
otherwise be the case. If this suggestion be 
true, and it has never been seriously disputed, 
the really punitive nature of the order to make 
bricks without straw becomes clear. Such 
bricks would be weak and many of them would 
disintegrate during the drying so that a much 
larger number would have to be made than 
could actually be used. 

In Central America, dried bricks are still 
made in considerable quantities, in a manner ` 
which appears to be identical with that of the 
ancient Egyptians. The mixture of earth and 
water, in the form of a stiff paste, is forced 
into a mould laid on the ground, and of sucha 
shape that two or more bricks are made at 
once. The mould consists of a rough wooden 
frame, about 24 inches long, by 18 inches wide, 
by 9 inches thick, a partition running across 
the middle. After filling it with the material, 
the workman smooths off any superfluous 
material and, carefully raising the frame, 
leaves on the ground two soft blocks or bricks 
about half-an-inch apart. The process of 
manufacture is slow, as the bricks are large, 
and a man seldom makes more than 150 per 
day. These bricks are allowed to remain 
until sufficiently dry for them to be lifted— 
usually two days are required—and they are 
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then turned on their edges and laid where the 
sun can beat directly uponjthem. Such bricks 
are commonly known as ‘‘ adobes,’’ a title of 
Spanish origin. 

In spite of their obvious frailty, it is re- 
markable how long such dried bricks will 
last under reasonably favourable conditions. 
Most of the scientific excavators in Egypt 
and Assyria have been impressed with the 
durability of this material, and it appears 
that in the absence of frost and water, such 
bricks can last indefinitely. Unfortunately 
an unpropitious shower will work great havoc, 
and the amount of repairs necessary after a 
rainy season, are enormous. Many a village 
has been completely ruined by the advent of 
the rainy season a few days before it was 
expected, and before the necessary prepara- 
tions. had been made. 

The risk of damage to acca bricks by 
water or fire—the latter being scarcely less 
formidable than the former in its destructive 
action—must have early impressed itself upon 
the minds of the early brickmakers, and 
though it is probable that the added perman- 
ence conferred by fire on the dried bricks was 
discovered by accident many years before 
baked bricks were used, it is, at present, 
quite impossible to decide when. baked bricks 
were first introduced. Though far less common 
than the dried bricks, blocks of baked earth 
are discoverable amongst the most ancient 
Assyrian ruins, and as early as the eleventh 
chapter of Genesis we find a reference to 
those who, in the land of Shinar, said ‘‘ Let 
us make brick, and burn them throughly.”’ 


Most of the ancient bricks used by the 
and many modern > 


Greeks and Romans, 
bricks, although superior to the dried brick 
in that they have been subjected to the 
action of fire ina kiln, are virtually only 
‘‘baked,”’ the effect of the heating being in- 
complete. In this way, a material of com- 
parative softness and of great porosity is 
obtained, and one which is easy to lay, but 
which lacks the durability of bricks sub- 
jected to a further heat-treatment, and there- 
fore worthy of the name, ‘‘ burned bricks.”’ 
The Greeks were adepts at brickmaking so 
far as baked bricks are concerned, but they 
used them chiefly for strength, and faced 
them both internally and externally with 
plaster or stone whenever they had the oppor- 
tunity. The same thing may be seen at 
Venice, where the Cathedral of St. Mark is 
built in this way, and faced in stones of 
various kinds. The Romans, on the con- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


857 


trary, preferred buildings of what we should 
now term a tile or slab on account of its large 
area relative to its small thickness. Few 
people who visit Italy can fail to observe the 
dominance of brick as an architectural mate- 
rial in the times before the Renaissance. 

Bricks do not appear to have been used in 
Great Britain before the advent of the Romans 
(in 55 B.C.) and it is more than a little curious 
to notice that the Roman bricks used in this 
country are much smaller than those employed 
in Rome itself, the average size being 12 inches 
by 6 inches by 14 inches. Interesting remains 
of Roman brickwork can still be seen in 
Suffolk and elsewhere, but the amateur 
archeologist must be careful that a lamellar 
sandstone cut into slabs about the same size 
as the Roman bricks, is not Mistaken for the 
latter. 


CHARACTERISTICS OF BRICKS. 


Before describing in detail the manufacture 
of bricks by-more modern methods, it is neces- 
sary to explain briefly the chief characteristics 
of a perfect brick, and to indicate how far 
these are obtained by various methods of 


“manufacture. 


Bricks may be made of various materials ; 
modern presses enabling slags, sand, and 
numerous other non-plastic materials to be 
compressed to such an extent that, with a 
simple after-treatment, useful building ma- 
terials may be produced. The ordinary con- 
ception of a brick presupposes, however, that 
it is made of clay or of a mixture in which 
plastic clay is an important constituent. This 
material is formed into the shape of a brick (a 
standard brick in Great Britain, measuring, 
nominally, 9 inches by 43 inches by 2 inches 
or thereabouts) and is then heated in a kiln to 
such an extent that it loses its plasticity, 
becomes unaffected by water, and increases 
greatly in hardness and strength. The ex- 
tent to which these changes occur depends 
partly upon the nature of the material used 
in the manufacture of the brick, and partly 
upon the temperature to which it is heated, 
so that modern bricks vary greatly in their pro- 
perties, and it is not unusual to find bricks of 
widely differing hardness and sieve taken 
from the same kiln. 

If a brick is made of a suitable clay, or 


clay mixture, the changes which occur in its 


properties—both physical and chemical—are 
very noticeable. When first made such a brick 
is usually soft and pasty, it may be pressed out 
of shape without difficulty, feels heavy, and 
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when struck its shape is altered and the sound 
emitted is dull and flat. When allowed to 
dry in a warm place, under suitable conditions, 
such a brick will lose several ounces in weight, 
owing to the evaporation of some of the water 
it previously contained, but on subjecting it to 
a dull red heat a further quantity of water will 
be removed and a further loss of weight will 
result. This second portion of water differs 
from the first in that it appears to be combined 
with the material forming the brick, so that its 
removal can-only be effected at a temperature 
sufficiently high to decompose this compound. 
Simultaneously with the removal of the water 
various other changes take place, the brick 
shrinking about ten per cent. in each direction 
and becoming denser, harder, and stronger. 
The heating is then usually stopped, and a 
“baked brick’’ results. If, however, the 
heating be continued and a higher tempera- 
ture reached, some of the constituents of 
the brick will begin to fuse and the fluid 
or semi-fluid material flowing amongst the 
interstices between the other ‘particles will, 
when the brick is allowed to cool, cement 
the whole into a solid mass of great strength. 
“ Engineering bricks” are made in such a 
manner and of such materials that this intense 
strength is obtained, but ordinary building 
bricks are seldom heated so thoroughly except 
in some parts of the Midlands. Bricks for 
public works and railways are, therefore, 
legitimately termed ‘‘ burned ” bricks, whilst 
most bricks used for other purposes are little 
more than “ baked.’’ 

Many modern brickmakers still fail to realize 
that to obtain the maximum durability a brick 
must be properly burned, and not just ‘‘ heated 
through.” Insufficiently heated bricks are 
porous, soft, and far from durable. Further 
heating of these bricks makes them dense, 
hard, and extremely lasting, but the process 
is accompanied by many risks, as numerous 
clays lose their shape when heated to a very 
bright red heat. 

The distinction between the two classes is 
important, as will be seen later when the 
structure of bricks made by different processes 
is considered, as bricks which are in many 
ways unsatisfactory when ‘‘baked’’ in the 
ordinary way at a temperature of say g00°C., 
or less, may be greatly improved by firing at 
a higher temperature, so that they become 
properly burned. 

In this connection it is necessary to point 
out that some bricks, owing to their refractory 
nature, cannot be burned to a vitrified con- 
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dition. Firebricks are of this class. Other 
bricks vitrify at a much lower temperature than 
that just mentioned, and so are fully burned, 
though the finishing temperature of the kiln is 
comparatively low. 

The difference between a dried brick, a 
baked brick and a burned brick must, there- 
fore, be sought in the characteristics of the 
bricks themselves, and not in the tempera- 
tures to which they have been heated, the use 
of the terms “baked” and ‘“‘ burned”’ re- 
ferring not to different methods of heating, but 
to the extent to which the- heat uséd has 
influenced the bricks. Thus, ‘‘ under-burned ’’ 
bricks, which have been insufficiently heated, 
possess all the characteristics of ‘‘baked’’ 
bricks. The terms are admittedly awkward in 
some respects, but are convenient to those 
engaged in actual manufacture, though the 
term ‘‘ baked ” carries with it a suggestion of 
unsatisfactoriness, and the term “burning ”’ is 
used to cover the whole of the treatment of 
bricks in a kiln, as well as in the more limited 
meaning already mentioned. 

‘As bricks which have been heated to such an 
extent as to cause a cementation of the more 
refractory particles by the fusion of the others 
are liable to twist, warp, or to become crushed 
by the weight of others above them in the kiln, 
many brickmakers are afraid to heat their 
bricks sufficiently, preferring to under-fire 
them rather than to run therisk of spoiling the 
whole of the contents ofa kiln. Bricklayers— 
who prefer a more porous brick on account of 
the greater ease with which it can be laid— 
have also a considerable influence on the 
brickmaker, as they practically prevent him 
from producing the hardest and strongest 
bricks in order that they may erect the 
buildings more rapidly, and at a lesser cost, 
the durability of the buildings being, in such 
cases, of minor importance. 


CLAYS AND BRICK EARTHS. 


- The varieties of clays and brick earths found 
in Great Britain are so numerous that no 
attempt will be made in these lectures to 
classify them completely. On account of the 
comparative cheapness of most bricks it is 
desirable that the clay or ‘‘earth’’ should 
require but little admixture with other materials, 
though in some cases sand, ashes, and other 
substances are added to produce certain 
desired effects. 

‘The selection of a suitable brickmaking 
material is a matter requiring great care and 
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- considerable practical acquaintance with geo- 
logy, chemistry, and physics. Many fine 
opportunities have been missed in the past, 
and are even now being overlooked simply 
because those interested do not possess the 
‘necessary knowledge. Only recently, the 
writer was called in to advise on the best 
method of working in a case in which the clay 
deposit had suddenly run out, the brickmaker 
being unable to trace it in any other part of the 
neighbourhood. In this instance a very ele- 
mentary knowledge of geological upcasts and 
faults was sufficient to find the remainder 
of the deposit some twenty yards away. In 
another case a firm of fireclay users are 
carting clay from a wood halfway up a steep 
hillside and are then sending it by train for a 
distance of twelve miles when there is another 
seam of identically the same clay within half- 
a-mile of their works which is available to 
them, but of whose existence, on account of 
their ignorance of geology, they were, until 
quite recently, unaware. 

Many further instances could be düoid: and 
others, concerned more directly with the manu- 
facture of bricks by certain processes, will be 
mentioned later. 

Before commencing to lay down a brick- 
making plant it is always advisable to have the 
assistance and advice of a competent and im- 
partial expert, who is able by his scientific 
training, as well as by practical experience in 
this branch of the trade, to avoid mistakes 
which are inevitable to those ignorant of the 
principles and natural laws involved. 

In this connection a few words concerning 
the analysis of clays are in order. One of the 
first things a prospector who has found what 
he believes to be a good deposit of clay does, 
is to send a portion of it toa public analyst for 
analysis. In most cases this is a mistake 
for two reasons; first, because a chemical 
analysis is not úsually needed until a much 
later stage, if at all, and secondly, because 
the public analysts, as a class, are not suffi- 
ciently well acquainted with the special in- 

. formation required to enable them to give a 
satisfactory opinion on the subject. As a rule. 
the ultimate composition of a clay is of little 
importance to a brickmaker, providing that 
certain materials are absent. This can usually. 
be.ascertained in other ways that are simpler 
and better for his purpose than an ordinary. 
chemical analysis. There is a general im- 
pression that almost any, material, which 
contains enough clay to produce a plastic. 
mass when treated with water, can be made 
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into bricks, and whilst this is, to a large extent, 
correct, it is by no means always so: though 
bricks can be made as far as the technical manu- 
facture is concerned, a commercial success 
cannot possibly result unless the material used 
is really suitable for brickmaking. For example, 
there are, in different parts of the country, 
large deposits of strong clays which are 
excellent as one constituent of a brickmaking 
earth, but which are practically useless 
because they require to be mixed with large 
quantities of sand or some other non-plastic 
material before making into bricks, and 
the cost of this additional material is pro- 
hibitive. | | 

“ Pure” clay is much too valuable as a 
material for it to be used for brickmaking, and 
many clays which contain only a compara- 
tively small proportion of impurity may be of 
little value, because of the absence of a suit- 
able secondary material. Such relatively pure 
clays frequently contain so much water in their 
composition that they contract greatly on 
drying, the shrinkage being so great that 
bricks made from them crack during the drying 
or burning, unless most elaborate precautions 
are observed. The clays chiefly used for 
brickmaking contain a much larger proportion 
of silica than does pure clay, and this serves 
the invaluable purpose of reducing the plas- 
ticity of the whole material to within such 
limits that it may be dried without inconveni- 
ence of ‘damage. 

In selecting a material for the E A 
of bricks it is, therefore, necessary to choose 
one which is possessed of certain physical 
characteristics comformable to the methods 
available for converting it into articles of the 
desired shape. Itis one of the chief concerns 
of a brickmaker in opening up a new works, 
or in moving to a new site for his supply of 
material, to obtain one which will enable him 
to continue to use a process of manufacture 
with which he is acquainted, rather than to 
seek the best method of working up the 
depdsits available to him. In some respects 
this is as wise as in cthers it is foolish, but the 
question of the selection of a clay is too large 
to enter upon at the present time. 

‘“ Brick earths ” may be understood to 
include all materials containing a sufficient 
amount of clay to bind the non-plastic particles 
together to an extent required to yield a brick 
of merchantable qualities. The use of the 
term ‘‘clay’’ for. materials containing rela- 
tively small proportions of true clay is mis- 
leading in many ways,-and, moreover, it does, 
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not really include shales, of which many 
modern bricks are made, so that, though 
common in some districts, it is to be deprecated, 
and the term ‘‘ brickmaking earths” or 
“ brick-earths ’’ substituted. 

Broadly speaking—though the special cha- 
racteristics of certain earths make any general 
statement very unsatisfactory—a material to 
be made into ‘‘clay’’ bricks should not con- 
tain less than half its weight of true clay, the 
remainder being chiefly siliceous matter, so 
that its ultimate analysis will not show much 
less than 20 per cent. of alumina, nor above 
75 per cent. of silica. It is, however, possible 
by the use of special processes to produce ex- 
cellent bricks from almost pure silica, so that 
too much reliance must not be placed upon 
the figures given. It is, however, only fair to 
remark that a silica brick cannot be manu- 
factured in the same way as that used for an 
ordinary ‘‘clay’’ brick, so that the numbers 
mentioned are sufficiently accurate for most 
purposes, special cases being decided upon a 
separate consideration of their 
merits. ‘ 

Having obtained a suitable material, or one 
which it is considered is sufficiently suitable to 
warrant experiments on a large scale being 
carried out, the next question which arises is 
“Which is the most suitable process for 
making this material into bricks?” A full 
answer to this question involves many con- 
siderations, the most important of which can 
best be understood when the various processes 
available are known, and it is therefore desir- 
able that each of the most important ones 
should be described in turn in some detail. 

The simplest method of making bricks con- 
sists in what is termed ‘‘ hand-moulding,’’ as 
once the material has been prepared there is 
nothing further required in the nature of 
mechanical appliances, excepting the simple 
frames or moulds. 

‘In the hand-making process, as well as in 
most of the others to be described later, the 
material must be converted into a homogenous 
paste of suitable stiffness or consistence, and 
the production of this material constitutes the 
first stage in the manufacture of most of the 
bricks made in this country at the present 
time. 


PREPARATION OF THE CLAY. 


The clay is obtained from the ground by 
hand-labour or by means of steam-navvies 
(Fig. 1) or ditching machines,: the last two 
only being employed in very large yards, where 
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the material is required in enormous quantities 
and is of such a nature that it requires little 
or no sorting. Most brickmakers dig out the 
clay with spades, the men working along a 
face similar to that of a quarry. When the 
material is too hard for simple digging, blasting - 
is used to loosen large portions of earth, and 
these are afterwards broken up with picks and 
shovelled into barrows or waggons. ~ | 

It is one of the curious features of modern 
brickmaking that fewer changes have taken 
place in the means used for obtaining the 
clay than in any other single process of work 
in this material. The reason is not far to seek 
and lies chiefly in the irregular nature of the 
material and in the quantities required at a 
time being, in many cases, too small to make 
the use of a steam-navvy economical. Yet in 
spite of this, much saving in the cost of pro- 
duction may often be realised by a revision of 
the means used for obtaining the clay and for 
sending it to the preparing plant. 

Even in the matter of the size of a shovel 
blade and the length and shape of the handle 
much improvement may be effected in many 
works, for comparatively few brickmakers have 
given the necessary consideration to this 
subject. 

There is undoubted scope for an enterprising 
man to contract for the use of a steam-navvy 
for a certain portion of the year, the length of 
time it is used depending upon its capacity 
and the amount of clay required per day. 
This is one aspect of the subject of clay 
getting which has not received sufficient atten- 
tion up to the present, and the introduction of 
smaller steam-navvies would often prove a 
great blessing to many clayworkers, as these 
machines can often work in clay which is too 
wet for hand-digging or too hard for removal 
by hand without blasting. 

It is usually necessary to discard the upper- 
most layer of earth or soil, and the getting of 
the clay is in such cases a two-fold operation, 
the upper soil or ‘‘callow’’ being removed 
independently of the rest of the working. 

When the clay is mined instead of quarried 
the surface of the ground is, of course, un- 
disturbed except where the shaft 1s sunk. 

A whole treatise could be written on each of 
the chief methods of getting material for brick- 
making, whether by quarrying or by mining, 
and as a detailed description would take us 
too far from our main subject of the manu- 
facture of bricks, we must assume that some 
sufficiently satisfactory method of obtaining a 
supply of material is in use. 
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Some brick manufacturers are inthe favoured heaps of shale and clay in various parts of the 
position of having their clay ready to hand, it country, and the length of time during which 
having been taken out of the ground, usually these have been exposed to the weather is 
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by mining, by other firms who had to remove often of great assistance to the brickmaker, as 
it in order to obtain coal or some other mineral he is thereby enabled to effect a saving in two 
for their own purposes. There are many large directions, for such material is much easier to 
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fill into waggons or barrows than is unquarried 
material, and the exposure to the weather 
usually brings about. a disintegration of the 
clay or shale which notably reduces the cost 
of further treatment. 

As typical examples of the two extremes of 
clay-getting, mention may be made of the use 
of a steam-navvy at the works of the London 
Brick Company, at Peterborough, where a bed 
of Oxford clay, 20 to 60 feet in depth is dug 
and put into waggons at the rate ofa tona 
minute—and the ordinary small brickyard in 
the Isle of Wight, where the composition of 
the material completely changes every few feet, 


and, in some instances, layers of clay, sand, 


and other materials are found superimposed 
on each other (no single layer being more than 


a foot in thickness) thus necessitating the. 


greatest care on the part of the men getting 
the clay, as some of the other materials would 
be very injurious were they allowed to enter 
into the composition of the bricks. 


WEATHERING. 


The important influence of. exposure to 
weather on brick earths has already been 
mentioned. It is commonly supposed that this 
beneficial action is due to the moisture in the 
material expanding as it freezes into ice, 
thereby breaking up the material into smaller 
pieces, or, at any rate, ‘‘ shattering ’’ it to such 
an extent that its final crushing by machinery 
is greatly facilitated. Whilst this explana- 
tion is undoubtedly true to a certain extent, it 
by no means represents the whole of the facts, 
for there are many materials which are greatly 
improved by as short an exposure as ten hours 
ona warm summer’s day, when frost is entirely 


absent, and numerous others are similarly — 


benefited by a longer exposure to air. The 
reactions which take place during this expo- 
sure—which is technically known as weather- 
ing—are but little understood ; they appear 
to consist in the decomposition of much of the 
organic matter present in the material, in the 
oxidation of iron and other sulphides, whereby 
they are rendered either harmless or positively 
useful in the production of colour, and in the 
disintegration of the material as a whole, with 
the result that less power is required for grind- 
ing or crushing it. 

During the last ten years, the practice of 
weathering has greatly diminished, as the use 
of increasingly powerful machinery enables 
the brick manufacturer to: grind even the 
hardest materials to a sufficiently fine-powder. 
The cost of grinding is, ın this way, materially 
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increased, but the locking up of capital in the 
form of clay undergoing exposure is avoided. 
It thus remains for each individual firm to 
ascertain which is the more economical pro- 
cess to adopt, for some clays are so much im- 
proved by a slight exposure, that it would be 
foolish to convey them direct from the original 
site to the crushing plant, whilst others are so 
slightly affected, except by frost—and then 
only when kept continually wet—that the pro- 
cess of weathering becomes unremunerative. 
As a general rule, however, all materials 
should be weathered sufficiently to compensate 
for the capital thus tied up, it being the 
general experience that most clays can be 
more economically worked after exposure than 
when they are crushed at once. 


CLAY CLEANING. 


Many materials must be subjected to some 
process of purification before they can be used, 
though this is not so necessary now as for- 
merly, as the more powerful machinery at pre- 
sent in use enables many stones and similar 
ingredients to be crushed along with the clay. 
Only those ingredients which do positive harm 
need, therefore, to be removed from a modern 
brickmaking earth. The nature of these 
harmful ingredients depends upon the process 
used for the manufacture of bricks to a cer- 
tain extent; thus in the ordinary hand-made 
brick process it is unusual to employ powerful 
machinery, and a material which could be 
used completely for the manufacture of ‘‘ wire- 
cut” bricks must be purified before it can be 
worked by hand. 

The chief aim in purifying a brick earth 
into hand-made 
bricks is to remove stones and sand, the refined 
material being afterwards used direct or after 
the addition of chalk. A complete removal of 
foreign materials is never attempted, it being 
necessary only to remove such as would affect 
to a serious extent the quality of the resulting 
bricks. J 


WASHING. 


This refining is sometimes effected by what 
is known as “ washing,” the materials being 
fed into a large circular tank, together with 
water and the whole contents of the tank 
or ‘‘wash-mill’’ are then churned up by 
means of mechanical stirrers. After sufficient 
treatment in this way, the stirrers are stopped 
and the contents of the mill allowed to rest for 
a short time, after which the’ supernatant 
‘‘slurry’’ is run off to “‘ settling tanks,’’ where 
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the clay and any other insoluble material 
mixed with it is allowed to settle. As the 
liquid in these settling tanks becomes: clear 
it is run off through a movable overflow, the 
height of which can be adjusted to the.depth 
of the clear liquid in the tank. The stones 
and coarser sand remain behind in the mill, 
which must be emptied at frequent intervals. _ 

The construction of a typical wash-mill is 
shown in the slide, from which the con- 
struction of the stirrers or ‘‘harrows’’ can be 
seen. It will be observed that these harrows 
are hung on chains, so that they may be raised 
or lowered according to the depth of stones, 
&c., in the mill and so avoid an unnecessary 
waste of power in driving. The older types of 
wash-mills were on the same principle as the 
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satisfactory, as far the quality of ‘the product 
is concerned, to keep the mill continually in 
motion, fresh earth and water being fed in at 
the bottom and the slurry flowing out through 
a fine grating'near the top. This arrangement 
greatly increases the output of the mill, but 
does not get so much clay out of the original 
material, and often necessitates the use of 
more water, so that a longer time is required 
in the settling tanks. This is of no import- 
ance provided that a sufficient area of land is 
available. 

= When chalk is to be tained aiii the washed 


‘earth, a second, somewhat smaller, mill is used 
to free the chalk from flints and to reduce it to the 


form of a slurry, in which state it may be mixed 
with the clay in the clay wash-mill, the harrows _ 


2. 


SIOING 


_| 08 over E 
MOULDING eames 
eS _—<— 

z DRIER? yey 


ENGINE &FANS 


AS SWWASHER 
L ent. RAIL TO CLAY BEDS 


PLAN OF WASHING PLANT. 


one shown, but the power was supplied by a 
horse attached to a horizontal pole connected 
to the centre upright shaft, which revolved as 
the horse walked in a circle. Such horse- 
driven mills are still in use to-day, but are 
being rapidly replaced by the more powerful 
and economical mechanically-driven ones, as 
the latter have a much larger output, and, 
owing to their regular WORKING: produce a 
better ‘niaterial. 

Wash-mills vary considerably in the con- 
struction of their details. Thus, it is usual to 
allow the slurry to flow out of the mill through 
a grating in the form of an overflow, but in 
some works the nature of the ground is such 
that the slurry must be conveyed to settling 
tanks at a higher level than that of the wash- 
mill, and a pump is then necessary. Usually, 
too, the mill must be stopped in order to allow 
the larger stones to settle, before running off 
the slurry, but some firms find that it is equally 


of which churn up the clay and chalk before 
it is sent to the settling tanks. As chalk is 
usually somewhat more difficult to break up 
than clay, it is customary to provide a heavy 
spiked roller in the chalk wash-mill, so that a 
certain amount of crushing as well as mixing 
with water may take place. 

The arrangement of the wash-mill and 
settling tanks is shown in plan in Fig. 2, 
the ‘slurry being, in this instance, conveyed 
in pipes to the tanks. Owing to the nature 
of the slurry, very powerful pumps of special 
type are necessary. These tanks are usually 
of large size and are built by constructing em- 
bankments around a piece of ground which 
has been carefully prepared so as to be free 
from plants, grass, &c. In brickmaker’s 
language they are known as “ settling backs,”’ 
or more simply ‘t backs.’’ A temporarily closed 
gateway is made at a convenient part of the 


embankment of each “ back,” so that when 
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the clear water has all been removed, this 


The pasty material in the ‘‘ backs,” after the 
water has been allowed to flow away from its 
surface, is very irregular in composition, as 
the heavier particles tend to settle first and 
the matertal is, therefore, much richer in clay 
at the top than at the bottom. Care is, there- 
fore, needed that the men who dig out this 
material should work vertically and not hori- 
zontally, and the paste must be thoroughly 
mixed before it is fit to use. In some cases 
it is necessary to cut it into rough blocks and 
allow it to dry slightly before this mixing 
process is applied, or the addition of a little 
fine sand may be made in order to produce a 
stiffer paste. In making ‘‘ London stocks,”’ a 
3-inch layer of ashes is placed on top of the 
clay in the backs, and is afterwards mixed into 
it by pugging. This renders the clay less 
plastic, and also.provides fuel for burning. 


PUGGING. 


The operation of mixing the paste into a 
uniform mass is known as ‘ pugging,’’ and 
upon the thoroughness with which this opera- 
tion is accomplished depends: the regularity 
ofthe composition of the bricks. Carelessness, 
or an insufficient treatment, at this stage of 
the manufacture will result in the production of 
bricks of irregular structure, which will either 
crack in drying or burning, or which will 
prove weak and tender instead of strong and 
durable. 


The mixing or pugging is effected in a. 


special machine called a pug-mill, the con- 
struction of which has been greatly improved 
during the last twenty years, though several 
improvements are still needed in some modern 
machines. With a comparatively soft paste, 
such as is required for hand-made bricks, the 
amount of pugging necessary is not great, and 
a simple machine will often do all that is 
needed. 

_ The oldest type of pug-mill consisted of a 
vertical barrel in which revolved an upright 
shaft to wHich a number of blades or knives 
were attached. The shaft was revolved by 
means of a horizontal beam and a horse walk- 
ing in a circle, the material being fed in at the 
top of the barrel, and passed out through a 
hole in the side near the bottom, the size of 
this opening being regulated by a moveable 
slide. A horse is very unsatisfactory as a 
means of producing power for pugging, and 
since its replacement by an engine it has been 
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found possible to obtain a much more uniform 
material in far larger quantity at practically 
the same cost. Indeed, the cost of washing 
earth for brickmaking is so great that few 
modern makers wash the whole of their earth, 
but mix the washed material with an equal 
weight, or more, of unwashed stuff which has 
been roughly screened, where possible, to- 
remove large stones. This unwashed material 
requires more power for pugging than can be 
supplied by a horse, so that the use of an 
engine and mechanically-driven pug-mill has 
become almost imperative in the majority of 
yards making hand-shaped bricks. 

The necessity for mechanical power has. 
resulted in the use of large knives in the 
pug-mill, a far better action being, in this way, 
obtained, and by the employment of larger 
mills a more efficiently mixed material is. 
obtained. — | 

The most powerful pug-mills are now used 
in connection with machine-made bricks, but 
suitable ones for hand-brickmaking are much 
lighter in build. In this. connection it should: 
be noted that most yards making hand-made 
bricks are comparatively small, and are not 
capable of using much machinery economi- 
cally. They are, therefore, interested in earths. 
requiring but little preliminary treatment and 
so needing simple appliances. The greatest 
developments in the application of machinery 
to brickmaking are to be found in certain of | 
the machine-madet bricks, the manufacture of 
which will be described in future lectures. For 
this reason the process of making bricks by 
hand may be regarded as a survival of the 
ancient rather than as a modern process, 
though it is capable, in skilled hands, of making 
bricks of better quality in some respects than 
can be obtained by other means. Unfortunately, 
the amount of skill needed, and the limited 
supplies of raw materials available, prevent its. 
competition with other methods of manufac- 
ture where large quantities of bricks are needed 
at low rates. 


MOULDING. 


After the clay has been prepdred in'the form. 
of a soft paste of a consistency suitable for the 
moulder, it is carried away in barrows or on 
waggons to the men whose business it is to 
shape or mould the bricks. The moulds used 
for this purpose vary in different districts, but 
usually consist of a wooden frame, very strongly 
made and lined with brass or steel. Some- 
times moulds made entirely of metal are used 
and have the advantage of not twisting or 
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shrinking in use—a defect to which wooden 
moulds are particularly subject. Moulds made 
entirely of wood are seldom employed where 
bricks are made in large quantities as they 
wear so rapidly, though at one time teak or. 
oak moulds were chiefly employed. 

The frame or mould is open at the top and 
bottom, the latter being formed by a fixed 
block attached to the moulder’s table. Box- 
moulds, consisting of. four sides and a bottom, 
are seldom advisable for making plain bricks, 
but may be necessary when a moulded slide is 
required. 

The moulder, when at work, stands in front 
of a large wooden table, with the block imme- 
diately in front of himself. The table is also 
provided with a box of suitable sand and 
another box or tank of water. A heap of clay- 
paste occupies a promineht portion of the table. 
The operation of moulding is carried out in 
various ways, in all of which the principal 
object is to throw a piece of clay-paste, roughly 
made to the correct shape, with great force 
into the mould, so that all air escapes from 
the latter and the paste, with a little pressure, 
can be made to fill the mould completely. and 
produce a sharp, well-defined brick with good 
edges and corners. 

The operation appears very simple, but in 
reality many difficulties occur and much skill 
is needed. In the first place, the paste will 
adhere to the mould, unless the latter is pre- 


pared, and the brick cannot be turned out _ 


when made. Again, the lump of paste may 
be of such a shape or size that it will not fall 
properly into the mould, and, if it is forced, a 
brick with unsightly ‘‘ folds” will be produced. 
The prevention of the adhesion of the paste 
to the mould may be accomplished in either 
of two ways; the mould may be thoroughly 
wetted each time before it is filled, or it may 
be damped and then sprinkled internally with 
sand. The former is known as “ slop-mould- 
ing,” and the latter as ‘‘ sand-moulding,’’ 
the choice of method depending to some 
extent upon the nature of the clay and on the 
appearance which it is desired that the finished 
brick. should ‘passess; for .the sand used in 
sand-moulding adheres tenaciously to the clay 
paste through all the later stages of manufac- 
ture, and in the kilns becomes an integral part 
of the brick, giving the latter a distinct colour 
and surface-texture, which is considered to be 
very pleasing by many people, who prefer 
such ‘‘ sand-faced’”’ bricks to those in which 
the normal colour and texture of the clay itself 
‘is more plainly visible. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


865. 


The moulder is usually assisted by a youth 
or girl, who cuts a lump from the heap of 
paste on the table, and drops it on to the 
freshly-sanded or dampened table, rolling or 
patting it into the correct shape and tearing 
off any superfluous material. As soon as the 
moulder is ready, his mould having been 
wetted or sanded and placed on the block, he: 
takes up the clot of clay from his assistant, 
and, holding it in both hands well above his: 
head, brings it down into the mould with much 
force. He then inserts his thumbs and presses. 
the clay well home into every part of the 
mould, and, picking up a strip of wood termed 
a “strike,” he uses this to scrape off any 
superfluous clay. If much more clay has beer 
used than is convenient to remove with this 
wooden tool, the moulder may work it off with 
his aeS or may cut it off with a wire, 
tossing it aside so that it may þe used to make 
a portion of another brick. The ‘‘strike’’ is 
then drawn over the brick so as to giveita 
smooth surface. Unless the assistant is suffi- 
ciently skilled to supply the clots exactly the 
right size, and the moulder is very sure of his. 
aim in throwing the clot into the mould, a 
defective brick will be formed, as it is im- 
possible to make bricks of first-class quality 
unless the mould is completely filled at a 
single stroke. It is this fact, and the impossi- 
bility of a man making more than one brick at 
a time, which has compelled attention to 
be directed to the shaping of bricks by 
mechanical means, and has led to the 
introduction of machinery into the trade. 
Havihg thus filled the mould and removed 
all surplus material, the man lifts up the mould: 
with its contents and, by a dexterous turn of 
his wrist, conveys it to a small board standing 
near in such a way that the board forms a new 
support for the brick. He then with a slight. 
jerk loosens the brick, and lifts the mould. 
cleanly away, leaving the brick on the 
board. The brick is then placed on a. 
board on a special barrow, and is taken (with 
others) to be dried. In some cases, where 
slop-moulding is used, the clay paste is too 
soft to be thus treated, and the mould itself 
must be carried away to the drying floor. As- 
each brick is formed it is taken by a boy and 
laid on the floor of the work-shed, or in some 
countries it is laid on the open ground, in 
order that it may dry and harden. 

The carrying of the bricks and the ‘setting 
them down’’ on the ground requires consider- 
able skill. The brick is carried either in a 
mould (if it is very soft) or on a flat board by 
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tthe boy, who, when he arrives at the spot 
‘where he wishes to place it on the ground, 
either by turning it out of the mould or by 
laying a second baard on top of the brick. and 
fholding both. boards and brick by the sides of 
the former, allows the brick to slide gently 
‘between the boards (which are now in a ver- 
tical position) on to. the floor. In this way 
-all risk of damaging the face or edges of the 
brick is avoided. A skilled moulder, with a 
‘suitable clay, can work so rapidly that he 
can keep one boy, and sometimes two, fully 
occupied in taking the bricks from him, setting 
them on the floor and returning for another 
-brick. 


DRYING. 
It is the aim of most makers of, hand- nade 


‘bricks to work with a paste sufficiently stiff to | 
- -. The amount of moisture present in the paste 


allow the bricks to .be taken direct to the 
‘drying ground, without any intermediate dry- 
ung by artificial heat or on the floor of a shed 
‘being necessary. With most clays used for 
the production of hand-made bricks this is 
possible with a little care, and after the brick 
has been moulded it is placed ona beard or 
«< pallet,” and lifted in turn on toa specially 
long barrow provided with good springs, so 
that the load on it is not subjected to unneces- 
‘Sary jarring. This ‘‘off-bearing’’ barrow, fully 
Joaded with freshly-made bricks, each on its 
‘own pallet-board is then wheeled to the 


“hack ground,” it being usual, in the sand- 


moulding process, to sprinkle the bricks with 
‘sand after they have been placed on the 
barrow. Having arrived at the portion of the 
ground where the bricks have to be stacked, 
the man in charge of the “hacking ’”’ takes a 
spare pallet, places it on top of one of the 
bricks, and, lifting both this and the under- 


neath pallet with the brick between them, he 


carries them to the place where he wishes to 
deposit the brick. The usual form of stack- 
ing or ‘‘hacking,’’ consists of long narrow 
rows, the bricks being piled on each other to 
a height of seven to eight bricks, depending 
upon their stiffness, but the whole of one level 
is laid before any other bricks are set on top of 
it, so that each row of bricks has time to 
stiffen slightly before it is required to carry 
anything beyond its own weight. © 

The bricks, during the drying, are protected 
from the weather by wooden roofs—termed 
hack-caps—and by boards or matting, or even 
by straw or reeds laid along the sides of the 
tows, this protection being necessary in order 
to prevent the bricks from cracking by expo- 
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sure to wind, heat or frost, as well as to hinder 
them from being damaged by rain. 

When partly dry, the bricks are ‘ scintled,”’ 
i.e., set further apart in a sloping direction, so 
as to allow a more ready access of air, the 
covers are still retained when necessary, but 
the sideboards and mats need less attention 
when the bricks are more than half dry. They 
are left in a scintled state until sufficiently dry 
for them to go.to the kiln, two or more weeks 


being usually required in this country, and five 


weeks being by no means uncommon. 

In warmer climates, and whenever the 
weather is sufficiently settled to reduce the 
risk of damage from rain toa minimum, the 
bricks may be laid out singly on the ground. 
In this way they dry more rapidly, but the 


method is impracticable where there is any 


likelihood of a shower-of rain. 


used in hand brickmaking is so large, that 
about 25 per cent. of water is lost in the drying 
stage alone, and more would be driven off on 
the application of a higher temperature than is 
obtainable in open air drying. Ordinary 
machine-made bricks do not lose more than 
half this amount. 

If better shaped bricks are needed, they are 


. pressed in a machine of the portable type. 


The dry bricks are taken on “crowding 


barrows,’’ on which they are placed closely 


together (‘‘crowded’’) to the kiln. This is 
often of the ‘‘clamp’’ type, but in more recent 
years, permanent kilas have been increasingly 
used. 

In considering the manufacture of hand- 
made bricks, it must be borne in mind that the 
widely different characteristics of the material 


. used in different parts of the country have re- 


sulted in great variations being introduced into 
the process of manufacture. Thus, in the 
neighbourhood of London, chalk is a frequent 
constituent, and ‘‘soil’’—-a local name for 
fine cinders or domestic ashes—is also added 
to the clay. In other parts of the country 
smaller variations are made in order to over- 
come some special objectionable feature in the 
material. 


BURNING. 


' The burning of the bricks is so large a 
subject that a description of it can most con- 
veniently be deferred to the closing lecture, as 
to a great extent the burning process is in- 
dependent of the manner .in which the bricks 
have been made. i 
' The difficulties experienced in obtaining the 
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special kind of skilled labour necessary for 
the production of good hand-moulded bricks, 
and the much lower cost of production of 
machine-pressed bricks, are rapidly leading 
to the abandonment of hand labour, and 
since the use of machinery for shaping the 
bricks has become general the proportion 
of hand-made bricks has steadily diminished, 
though many thousands are still made in this 
way. 

The changes wrought by the advent of 
machinery to replace hand-labour in brick- 
moulding will form the introdtictory portion of 
the second lecture of this series. 


CHANGES IN MODERN ROME. 


The development of Rome under modern conditions 
is a matter of very wide interest, and it is satisfactory 
to learn that the gradual and steady improvement in 
its economic conditions and the resources of Italy 
generally, have enabled the country to rally quickly 
after the Messina catastrophe. Bank dividends have 
not suffered during 1909, and the preparations for 
the great International Exhibition, at Rome are being 
steadily pushed forward. Endeavours are being also 
made to-render the .capital independent, to some 
extent, of the streams of visitors that so«largely con- 
duce to its prosperity, and by the development of 
local industries and agriculture to enrich it, and thus 
help it to combine, as in Paris, Vienna, and Berlin, 
industrial and commercial pursuits with its social and 
other attractions, which at present are too much re- 
stricted within the short period of the winter season. 
It is contemplated to facilitate the settlement of 
peasants in the Campagna, and now that malaria is 
no longer a scourge and public security is s normal, the 
benefits will be incontestable. 

In regard to trade, it is noteworthy that, while 
England used to head the list of suppliers to Italy, 
since 1907 we have had to be satisfied with the second 
place, Germany, of course, being first. It is, however, 
satisfactory to learn that our Consul sees more British 
commercial - travellers than formerly, and that two 
large British firms, instead of following the ordinary 
practice of employing a local agent to promote their 
interests have established offices of their own in 
Rome. : | 

The retail prices of commodities in Rome show 
rises in prices of ham and meat, and lead our Consul 
to suggest that it might be worth while for some 
British meat-exporting firm to study the question and 
find out whether a remunerative market could be 
opened in Italy for cold-stored meat. Cold stores 
would have to be established in a suitable Italian 
town having a good harbour accommodation, and 
such a depot would constitute a convenient distributing 


centre: A proper agency organisation would have to 
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be established throughout the kingdom, and a re- 
sponsible local banker charged with the financial 
control of this enterprise. 

The International Institute of Agriculture is- 
gradually getting into working order, and, with 
the co-operation of able and permanent delegates- 
from each country, will, it is hoped, become the 
great ayricultural observatory of the world. The- 
estimates of ciops should curtail undue speculation- 
and prevent the artificial inflation in the prices of the: 
most necessary commodities. : 

As to public works, the new Palace of Justice is- 
now completed, and all the law courts ahd offices 
hitherto scattered over the town, to the great incon- 


venience of the public, will be centralised in the im- 


posing new ‘building, which is easily accessible by 
means of: a: fibe new bridge 'connećting“ the two- 
embankments. Several new bridges, as a matter of 
fact, are in contemplation, owing to tbe expansion of 
the city on both sides of the Tiber. The works con-- 
nected with the International Exhibition of Fine 
Arts, which it is proposed to inaugurate in I1911,. 
are proceeding slowly but regularly. The event is 
also intended to celebrate the fiftieth anniversary of 
the proclamation of the Kingdom of Italy, and it is- 
expected that a very large number of visitors will be | 
attracted.to the capital. Our own Government are 
going to build 'a pavilion in the exhibition grounds,. 
and several artists have promised to help. 

Nothing can be more eloquent of Rome’s progress- 
than. the steadyincrease.of its population, which in 30 
years has nearly doubled itself; while the municipal’ 
revenue, though large and increasing, is insufficient 
to meet the cost of schools, new streets, buildings, 
bridges, lighting, and numerous other public services.. 
Public instruction particularly is a heavy item. 

The scheme for placing Rome in more.direct touch. 
with its sea coast has been the object of studious and 
prolonged discussions for a great many years back. 
It is now proposed to construct a railway to Ostia, 
near the mouth of the Tiber, where a proper harbour 
is to be provided and a small town, with a kursaal and 
a pier, is to be built. If the harbour accommoda- 
tion be adequate, and a good channel be dredged out, 
vessels of a fairly large tonnage might ascend the river: 
to the capital. 


—— 


THE VITAL STATISTICS OF THE 
AUSTRALIAN COMMONWEALTH. 


The total number of births registered in the Aus- 
tralian Commonwealth in 1909 was ‘114,071, the 
highest number ever attained. Of these, 111,77% 
were single births, 2,251 were twins, and 41 were 
Of. the single births, 6,756, and of the 
twins, 104, were illegitimate, giving a total of 6,860 
illegitimate as compared with 107,211 legitimate 
births. Although lower in 1909 than 1907, the birth 


-rate shows a gradual improvement since the year 
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1903, when it was as low as 25°23 per 1,000 of the 
mean population. The total number of marriages 
celebrated in the Commonwealth during 1909 was 
33,775, equivalent to a rate of 7.82 per 1,000 of the 
mean population. The number of marriages was in 
excess of that of any previous year, and the rate was 
the highest since 1888, when it was 7.98 per 1,000. 
Deducting 826 marriages celebrated by registrars, and 
12 cases where the denomination of the officiating 
minister was not stated, there remain 32,937 marriages 
celebrated according to the rites of one or the other of 
44 different denominations. The numbers celebrated 
in the various churches are not by any means pro- 
portionate to the number of adherents of these 
churches as ascertained at the last census, but it will 
suffice to state that the Church of England celebrated 
10,432, the Roman Catholic Church 5,759, the 
Methodist Church 5,370, the Presbyterian Church of 
of Australia 4,365, the Congregational Church 3, 324, 
and the Baptist Church 1,149 marriages, while none 
of the remaining denominations reached 1,000, The 
deaths registered in the Commonwealth during the 
year 1909 numbered 44,072—Vviz., 25,414 male and 
18,658 female. This is equivalent to a rate of 10°22 
per 1,000 of mean population—viz., I1.20 per 1,000 
males and 9.13 per 1,000 females. The rate of 10.22 
is the lowest ever experienced in Australia, the next 
lowest rates having been 10.83 in 1905, 10°85 in 1906, 
1090 in 1907, and 10°97 in 1908. Of the total 
number of deaths registered, those of 7,996 males 
and of 3,943 females, or a total of 11,939, consider- 
ably more than one-fourth of the grand total took 
place in public institutions. The population of the 


Commonwealth as estimated on 31st December, 1909, | 


was 4,374,138, made up as follows : 
and females 2,068,501. 


males 2,305,637, 


HOME INDUSTRIES. 


Agricultural Lanks.—The announcement made 
by Lord Carrington last week that the’ Govern- 
ment hope to assist the establishment of Agri- 
cultural Banks is an interesting one and all in- 
terested in the prosperity of the rural districts will 
hope that much may come of the promise of the 
Government. Agricultural Banks are numerous 
in almost every country of Europe—save Great 
Britain. Germany has its Schulze-Delitzsch banks 
and its Raiffeisen Village Banks; Italy, its Casse 
Rurali and Banchi-Populari; Belgium, Switzerland, 
France, Portugal, and Finland, modifications of 
the Raiffeisen system, and Ireland between 1905 and 
1908 founded no fewer than 273 co-operative 
societies, with a membership of 16,691, and a capital 
of £49,980. But there are serious difficulties in the 
way of the successful establishment of Agricultural 
Banks in England. Lord Carrington did not explain 
precisely what the Government proposes to do to 
assist ‘the formation of the banks. He spoke of 
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‘improved legislation and administrative and finan- 
cial facilities,” but if, as he seemed to imply, the 
German models are to be followed, all the aid to be 
given by the Government will be confined to removing 
the legal obstacles that. exist to the production of co- 
operative banks. Co-operation is the basis of these 
institutions, and the English farmer is an individualist 
of the strictest type.. In Germany the financial foun- 
dation of a credit association is laid by means of 
what is called ‘business: shares’? of the maximum 
value of 10s. No member can hold more than one 
share, and no, higher, dividend can be paid than the 
association pays:in interest on. money borrowed. The 
underlying principle is that of co-operation with 
unlimited liability on the part of the members, a 
principle to which objection has frequently been 
taken theoretically, yet which in practice has worked 
with complete success. Indeed, during the whole 
fifty years’ existence of the Raiffeisen associations it is 
stated it has’ not happened once that members have 
suffered owing to the enforcement of this rule. If 
this be true it is explained by the rule which ensures 
that men of character and ability, and, where pos- 
sible, of substance, are placed at the head of affairs, 
and that a rigid system of control is exercised. 


The Need for Ownershtp.—Is it likely that the 
English agriculturist can be persuaded to co-operation? 
In the debate in the House of Lords two years ago 
on a Thrift and Credit Banks Bill, Lord Denman 
argued that one of the effects of the Bill on village 
life would be that it would encourage or compel 
members to pry into each others affairs to ascertain 
how each stood financially. But this objection has 
not been taken in Germany, nor yet in Ireland. A 
much more serious’ obstacle to the success of these 
banks in England is the fact that so much of the land 
is in a few hands so far as ownership is concerned. 
On the Continent most of the land is owned by small 
men, who till it. Here much is held by large farmers, 
to whom the banks will not be of very much help, 
and most of the rest by men who are tenants, not 
owners. Abroad a number of farmers form them- 
selves into a society on the unlimited liability prin- 
ciple, and the society so formed, being one of owners, 
can give such security as will enable it to get what 
money it wants from district banks or other sources. 


But a body composed of a similar number of tenant 


holders—as usually must be the case in this country— 
would not be in the same position for obtaining 
credit. It must be remembered that in Ireland, 
where modifications of the Raiffeisen co-operative 
system have been tried with success, the farmers are 
owners, or, if not owners of the fee simple, they have 
in their tenant right a valuable and abiding asset. 
The Central Chamber of Commerce had a special com- 
mittee sitting in 1895 to inquire how far the system 
of agricultural credit banks might be extended to this 
country, and they reported as follows :—‘‘ Your 
Committee are of opinion that the principle of 
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agricultural credit banks, as advocated by the Agri- 
cultural Banks Association, is a sound one, though it 
is difficult to say how far the success which has 
attended them on the Continent may be repeated in 
this country. But it is important to remember that 
while such banks may probably be of considerable 
service to labourers and small holders and village 
tradesmen in strictly limited areas and under favour- 
able conditions, they are of no use to the larger tenant 
farmers . . . In view of the great difficulty attending 
the whole subject, and the alterations which 
would be necessary in the law before agricultural 
could be assimilated to commercial credit, your 
Committee regret that they are unable to see their 
way to make any definite proposal which might lead 
to the improvement of the methods now in operation 
for obtaining agricultural credit.’ Since then, and 
especially during the last two or three years, many 
colonies of small holders have been established, but 
they are mostly tenants, and it remains to be seen 
whether co-operation—a plant of very slow growth 
in this country—which is the sine gua non of success- 
ful credit societies for small holders, will be found 
possible to any considerable extent in English agri- 
cultural districts unless and until the number of small 
occupying owners is very largely increased. 


Labour Unrest.—There is much unrest in the labour 
world. The strange strike on the North-Eastern 
Railway where, without any apparent justification, 
and without consultation with the leaders of their 
Union, men suddenly threw up work and went on 
strike because they thought fit to assume that one 
of their number had been hardly treated, has been 
quickly followed by a. similar outbreak on the 
Clyde where a number of caulkers and drillers threw 
down their tools and left the yard because their 
employers refused to pay them ‘“time’’ instead 
of ‘‘ piece” rates. In the one case, as in the other, 
the leaders of their unions strongly condemned 
the action of the men and called on their members to 
resume work. The prompt and sagacious action of 
the leaders was in each case successful in putting an 
end to the strike before much mischiet had been done, 
but it has not been so easy to remove the anxious feeling 
caused by the action of these railway and shipyard men. 
Railway workers and shipwrights alike broke their 
agreements, left without notice, and defied their unions. 
It may be that the men have grievances which require 
redress, but even so the way in which, in the two cases 
named, the men have given expression to their dis- 
satisfaction cannot be justified. The action of the 
railway men and the shipwrights is in marked contrast 
to that of the cotton operatives who have just come 
to a five years’ agreement with their employers, and 
the only satisfactory feature in the railway and ship- 
wright incidents is the way in which the leaders 
of the powerful unions concerned behaved, and 
were able to enforce their authority. But there 
can be no certaint that their interference will 
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be equally effective on other occasions. No one will 
question Mr. Burt’s sympathy with labour, but it may 
be noticed that in his circular to the Northumberland 
Miners’ Association he observes, referring to the 
abortive North-Eastern Railway strike, that it does 


not stand alone, “it is too typical of ebullitions 


which have broken out in many trades throughout the 
country. Not only have there been sudden stoppages 
of work, but accompanying this there has often been 
breach of contract and, more or less, disloyalty to the 
society of which the strikers are members.” In 
the opinion of some competent observers these 
anarchic strikes are traceable to a movement of 
disaffection going on within the trades unions. It is 
thought that a small, but widespread body of agitators, 
calling themselves industrial unionists, are trying to 
change the spirit of the modern trade union and to 
substitute the policy of ‘‘ down tools.’’ 


Brewers and Licenses.—W hatever opinion may be 
held as to the equity or expediency of the additional 
taxation placed upon the liquor industry by the last 
Budget, there can be no dispute as to its severity. In 
this connection some figures given by the Chairman 
of one of the largest brewery companies are of 
interest. In the first instance, the license duty falls 
on the licensee, and it is 50 per cent. on the assess- 
ment of his house. When the house happens to be 
assessed at £500 per annum, he has to pay a minimum 
tax of £250, as against £60 which he used to pay, 
and that is to be subject to the revaluation of his 
property, to find out the difference between its 
value as licensed as against unlicensed property 
in the immediate neighbourhood. Last year the 
company referred to made a net profit of 
£394,000. Last year’s Budget takes roughly an addi- 
tional £70,000 from the business, which, deducted 
from the £394,000, would leave just enough to pay 
the interest on the debentures and the cumulative pre- 
ference stock. The company, of course, already paid 
in beer duty and other taxes, such as compen- 
sation levy and income tax a very large sum, and 
when it is added to the increased license duty, the 
company pays a sum of £424,000 to the State. It 
may be said that the brewers recoup themselves by 
increasing the price of beer, but the chairman of the 
company referred to says that, so far as its experience 
of last year is concerned, the increase in the price of 
beer then made was a complete failure, “ they had 
lost by reason of it in trade, in profit, and in cash.” 
If the increased licensed duty is so serious a matter for 
the larger and more prosperous companies its effect 
upon the smaller and less financially strong ones 
must be very serious. 


Cotton Bills of Lading.—Since the recent cotton 
frauds the United States bankers have been trying to 
work out a plan for safeguarding cotton bills of 
lading, and they had a meeting at New York a few 
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days ago when a report was adopted recommend- 
ing the issue of railway validation certificates to 
accompany all cotton bills. An arrangement to this 
end was made with the railway officials of the South 
Eastern lines at a meeting held at White Sulphur 
Springs, Virginia, on the 19th ult. It is stated that 
the arrangement will, in all probability, be adopted 
by all Western lines. It is reported that the bankers 
have decided immediately to send a committee of five 
to England and the Continent for the purpose of pre- 
senting the plan to the foreign bankers. 


CORRESPONDENCE. 


THE LATE M. GEORGES BERGER. 


I have, on my return from Germany, seen the 
obituary notice of Monsieur Georges Berger in the 
Journal of the Royal Society of Arts of July 15th. 
I remember Monsieur Berger very well, and first in 
connection with the Paris Exhibition of 1867. He 
was on the staff of the French Imperial Commission 
for that exhibition, under the late Monsieur Le Play, 
and was the means of smoothing over many petty, but 
annoying, difficulties which cropped up in adjusting 
British arrangements to meet the requirements of the 
French regulations. He subsequently did several 
good turns. to the South Kensington. Museum by 
directing attention to specimens of pottery, furniture, 
musical instruments, peasant jewellery, and the like, 
belonging to private owners willing to sell them, and 
he often successfully negociated the purchase of such 
things forthe Museum. He himself was an amateur, 
and possessed a few well-selected objets d’art. For 
many years he acted as a foreign correspondent for the 
South Kensington Museum, and took a leading part 
in organising the French Sections of the three or four 
Annual International Exhibitions which were held at 
South Kensington in the early seventies by the Com- 
missioners for the 1851 Great Exhibition. 


ALAN S. COLE. 


REINFORCED CONCRETE SLEEPERS. 


The extract given in the Yournal of August 5th will 
no doubt interest others as well as engineers of railways, 
but from a passenger’s point of view I would enquire 
how annoyance from noise is provided against in 
the new system introduced by the Swiss engineer, 
Hintermann. All architects know that reinforced 
concrete is more resonant than wood, and therefore 
provision ought to be made against vibration; and 
to that end I would suggest a cushion of rubber, 
or, if that be too costly, a packing of creosoted wood 
or even tarred oakum. 

JOHN LEEMING. 
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GENERAL NOTES. 


BRITISH TRADE IN THE RIVIERA. — The 
British Colony in the Riviera seems to be con- 
tinually on the increase. There is, of course, little 
likelihood that Nice, Cannes, Mentone, and Monte 
Carlo will, in the near or far future, be great seats of 
commerce, but the needs of the British residents in 
the Alpes Maritimes and Monaco, whose numbers 
grow each year,’ will always cause an increasing 
demand for such commodities as British traders can 
supply. Through improved travelling facilities over 
the length and breadth of the Alpes Maritimes, 
the Department has now become a region where 
English people can live all the year round, there 
being, in addition to its well known winter stations 
on the littoral, cool places, such as Peira, Cava, and 
Thorenc, which can now be speedily reached in 
the hotter months, and the scenery and invigorating 
air of which are reminiscent of the most frequented 
summer resorts in Switzerland. Among the chiet 
exports from Nice are flowers which, in 1909, 
proved an exceedingly profitable branch of trade, 
and attained a total value of £196,000 in the year. 
Large as this is, the exporters think that more might 
he done by systematically landing flowers along the 


south coast of England, not at Dover only, but also 


at Folkestone, Newhaven, and Southampton, and 
thus extending, the area of sale and getting at new 


markets. 


A NEw. METHOD OF TREE-FELLING.—According 
to the Berlin correspondent of The Times, a Berlin 
inventor, Mr. Hugo Gantke, has recently designed a 
simple device for the felling of trees. The trunks are 
cut by the friction of a steel wire about one milli- 
mètre in diameter, which, as demonstrated by practical 
tests, is able to cut. through a tree of about 20in. 
(50 cm.) in thickness in six minutes. The wire, which 
is carried to and fro by an electric motor, is heated 
by friction on the tree to such an extent as to burn 
through the timber, the result being a cut which is 
both smoother and cleaner than that effected by a 
saw. The wire will work satisfactorily on the thickest 
trees without the insertion of wedges into the cut, 
and the trees may be cut immediately above or below 
the ground. In the latter case the stump may be 
left safely in the soil. The motor which actuates the 
wire is installed outside of the range affected by the 
fall of the tree, and when electricity is not already 
available it can be generated by a transportable power 
plant, consisting of a 10-h.p. petrol motor and 
dynamo, which are left at the entrance to the forest 
during the felling operations. By this method 
large tropical trees up to Io ft. in diameter can 
be cut and felled by a single operator, a consider- 
able advantage being the absence of any waste in the 
timber. 
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NOTICES. 


CANTOR LECTURES ON “TEXTILE 
ORNAMENTATION.” 


The Cantor Lectures on ‘* Textile Orna- 
mentation,” by Mr. Alan S. Cole, C.B., have 
been reprinted’ from the Journal, and the 
pamphlet (price one shilling) can be obtained 
on application to the Secretary, Royal Society 
of Arts, John-street, Adelphi, London, W.C. 

A full list of the Cantor Lectures which have 


been published separately, and are still on 


sale, can also be obtained on application. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


MODERN METHODS OF BRICK- 
MAKING. 


By ALFRED B. SEARLE, Ph.D., M.S.C.I. 


Lecture TI.— Delivered April 18th, 1910. 


The time of prosperity which began some 
thirty-five years ago resulted, zzZer alta, in an 
enormous demand for increased building ac- 
commodation and, consequently, the brick and 
allied trades entered upon a period in which 
the orders for bricks far exceeded the supplies. 
As always happens in such cases, new methods 
of working were soon invented, and in course of 
time the best of these became of commercial 
importance. In the case of the brick trade the 
first machines were designed to follow the 
processes used in the mditufacture of bricks by 
hand, the chief function of the new inventions 


being to fill the moulds. ordinarily filled. by: 


hand. The demand for bricks increased so 
rapidly, however, 
methods were brought out from time to time, 


until, at the present day, there are compara- 


that other and quicker 


tively few firms in this country who use 
machines working in imitation of the hand 
moulding methods. In America, on the con- 
trary, a large number of these machines are 
made and used for what is there termed the 
‘“ soft mud’”’ process. British clays are, asa 
rule, too ‘‘ strong ’’ and plastic for this process, 
and the greater successes of brickmaking by 
machinery have been due to the use of machines 
similar in principle to those making sausages, 
when plastic clay paste is used, and to the use 
of a dry or semi-dry clay powder, which is- 
compressed into the form of bricks in die- 
boxes fitted with a plunger. 

The number of different machines which 
have been devised in order to imitate hand 
moulding as exactly as possible is very large, 
and many of these inventions have totally 
failed to secure recognition. Several of them 
appeared likely to be successful at the start, 
but with two or three notable exceptions they 
have proved unable to meet the demands made 
upon them, so far as British clays are con- 
cerned, and are now of little more than 
historical interest. 

‘The successful machines of this type consist 
essentially of a pug-mill or mixing machine, so 
designed that the clay passes through a 
shaping box into a box mould, or into a series 
of moulds fastened together to forma single 
unit. The passage of the clay is preferably 
assisted by means of a series of special blades 
which are placed just above the mould. The 
violent throwing of the clay into the mould, 
which appears to be so necessary a part of the 
process of hand moulding, is thus avoided 
completely, and the paste falls from the pug- 
mill into the mould by its own weight and is 
then compressed by some mechanical means. 
The mould is then pushed out of the machine 
and another one added to replace it, the first 
mould being. treated’ with a .‘ strike”, in 
order to: produce a smooth face and to remove 
any surplus clay. . 

' The: ‘‘ Monarch ” machine sate a which 
is of American origin, is one of the best of 
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this type. It moulds six bricks at a time in a 
mould with the corresponding number of divi- 
sions, this being replaced by an empty mould 
as soon as the former is filled. As made by 
Messrs. Maxted and Knott, Ltd., of Hull, this 


FIG, 3. 
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machine first pugs the clay, then pushes it into 
a lower compartment, where two vibrating rings 
press the clay or ‘‘ pug ” into the moulds by 
means ofa reciprocating action. As soon as 
the moulds are filled a fresh mould - frame 
is placed in the back of the machine and 
pushed forward so as to replace the filled one, 
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the latter being “struck” with a piece of 
wood, or a knife, to remove the excess of clay, 
and turned over so as to deposit the bricks 
on a pallet, whence they are taken to be 
dried. The empty mould is immersed in sand 


THE ‘* MONARCH” BRICK MACHINE 
(By permission of Messrs. Maxted and Knott, Ltd.) 


—preferably in a sanding machine—and is 
ready for use again. The maximum output is 
obtained when several lads are employed to 
help the man who takes the brick mould from 
the machine, the process then being as fol- 
lows :--The man takes the filled mould from the 
machine, removes the surplus clay, and places 
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‘the mould with rts contents on a turn-table. 
A lad moves the table, and as soon as the 
mould is in a convenient position he turns it 
over and places it on a pallet board previously 
placed there by a second boy. The first boy 
lifts the mould, leaving the bricks on the 
board, and turning, places the empty mould 
in the sanding machine. He automatically 
delivers the pallet board with the bricks on it 
to two other boys, who lift it on to a barrow or 


FIG. 4. 


‘ | 4 | i 


i 


Hh 4 


} 
Í 
| 
| THE BRitey 
| ATSIDE Fe 
Les . NDA 
` L*Omtae NG Ce 
Ti in 7 
© 
4 ` 
| nt 
r [i 
f Hy 
| 
| 
t 
ij 


m 
Il MN | Í 


Hint) 
me s 
ad 
|! 


tc NORRIS ” BRICK MACHINE. 


waggon, so that the latter may be taken to the 
hack ground or dryer. An output of 20,000 to 
23,000 bricks per day can be secured by this 
means without any skilled men, and a good 
square brick is produced which is, in most 
respects, fully equal to that produced by a 
skilled hand moulder, and is superior to many 
hand-made bricks on account of the absence 
of ‘‘sand-folds ;’’ for whilst, from the artistic 
point of view, perfectly hand-made bricks are, 
perhaps, better than machine - made, yet 
machine-made bricks, manufactured under 
good conditions, are superior to bricks made 
by inferior workmen. 

The ‘‘ Norris” machine (Fig. 4) differs from 
the one just described by employing a plunger 
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to fill the mould. This machine works rapidly: 
and produces an excellent brick when suitable 
clay is provided. It is, however, generally 
recognised that the bricks produced are not 
equal to those made by hand by the most 
skilled moulders, though they form an excellent 
substitute. The result is a brick of a rather 
different texture from those made in machines 
of the wire-cut type. This particular machine 
is largely used in India. 

One of the great difficulties experienced with 
this class of machine is the tendency of the 
clay to adhere to the moulds, and the conse- 
quent misshaping of the bricks. To overcome 
this, many special moulds have been devised 
to replace the plain ‘‘ box moulds” ordinarily 
used. One of the best of these new moulds 
is used in the ‘‘ Eddington’’ machine, made by 
Messrs. James Buchanan and Son, Liverpool. 
This mould is made entirely of metal, and 
is so constructed that, on releasing a small 
lever, the sides of the mould extend, leaving a 
clear space all round the brick, so that the 
mould may readily be lifted away. The sand 
particles in the mould usually enable the brick 
to separate quite easily, but if the clays used 
are very sticky it may be better to employ one 
of the older moulds, as Eddington’s mould 
tends to ‘‘drag’’ the surface, in such cases. 
For milder clays itis more satisfactory than 
the ordinary box mould. It takes somewhat 
longer to operate than does an ordinary mould, 
so that each machine cannot be relied upon to 
mould more than 4,000 bricks a day. 


WIRE-CUT BRICKS. 


Where a sand-faced brick is not considered 
essential, a much easier and more rapid mode 
of manufacture may be used. This consists in 
forcing the clay through an opening, or “ die,” 
so that it issues from the machine in the form 
of a band of clay, usually about g inches wide 
by 3 inches thick, and this band is cut up into 


pieces the size of a brick, by means of cross 


wires. In broad outline, this process is ex- 
ceedingly simple, the material being made 
into a paste of suitable consistency, forced 
through a die or mouthpiece of suitable 
shape, and then cut up into pieces of 
the desired size, but in actual working many 
factors have to be taken into considera- 
tion, and the radical departures from the older 
method of hand-brickmaking warrant one in 
stating that the use of expression-machines for 
the manufacture of bricks opened up a new era 
for this industry. Even so apparently small a 
matter as the consistency of the clay-paste 
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may necessitate great alterations in the mode 
of operating, as stiff pastes behave differently 
from softer ones. 

It is scarcely possible to preserve a strictly 
chronological order in describing the machines 
and methods used in this class of brick manu- 
facture, and it will be convenient and simpler 
to mention first the use of rolls as the 
mechanism for forcing the clay through the 
mouthpiece, and so giving it a definite shape. 


FIG. 
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pair of grooved rolls mounted one above the 
other—similar to those in a domestic mangle or 
clothes-wringing machine—so that the, clay- 
paste introduced at one side is forced through 
the space between the rollers and through the 
mouthpiece at the other side, and in this way 
is made into a band of the desired shape. The 
position of the rollers relative to each other 
and to the mouthpiece require careful adjust- 
ment, and the rolls .must be run at suitable 


= 
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EXPRESSION RLS. 


(By permission of Messrs. Thos. C. Fawcett, Ltd.) 


The clay-paste issuing from the pug-mill 
has no definite shape, and in order that one 
may be given to it some means of keeping the 
pug-mill filled and working steadily must be 
devised, or another machine must be added to 
shape the bricks. In many yards using pug- 
mills, it is difficult to maintain a constant band 
of clay paste, without putting a serious amount 
of “ back-pressure’’ on the mill, and in such 
cases, as well as in others where the pugged 
clay tends to develop a lamellar structure, it is 
betterto shape itby means ofa special machine. 
Such a machine —shown in Fig. 5—consists ofa 


speeds. When these simple conditions are 
fulfilled the. machine works admirably with 
almost any kind of clay, and can be used to 
produce sound bricks from certain clays which 
cannot be manipulated in any other mechanical 
manner. No 
An extension of this principle is employed 
in the machine shown diagrammatically in 
Fig. 6, made by Messrs. Thomas C. Fawcett, 
Ltd. In this machine three pairs of rolls 
are employed, so that the alteration of the 
shape of the clay is effected more gradually 
than when a single pair of rolls is used. The 
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working of the machine is clearly shown in the 
illustration, and need not be further described. 
It is admirably suited to clays which easily 
show a lamellar structure when pugged, and to 
those which are spoiled by much mechanical 
treatment, and which require to be left as 
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reasons, the majority of brickmaking plants in 
this country at the present time are employing 
a type of machine to be described later, and 
the use in this country of expression rolls in 
machines of the ‘‘ Murray” type (Fig. 7), 
which were so very popular some- years 


Fic. 6. 


FAWCETT’S MULTIPLE ROLLER MACHINE. 


(By permission of Messrs. Thos. C. Fawcett, Ltd.) 


open as possible if they are to be dried 
successfully. 

Expression rolls, similar to those just de- 
scribed, are not used in large numbers, because 
the more fashionable machines are those in 
which the mouthpiece is attached to the end of 
the pug-mill, the construction of the mill being 
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ago is rapidly diminishing. 
been explained that if a pug -mill of 
sufficient size is used, the clay paste 
issuing from it may be made into the form 
of a band of the same section asja brick by 
simply making the outlet of the pug-mill of 
a suitable size and shape. 


E] 


It has already 
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“ MURRAY’’ BRICK MACHINE. 


altered accordingly. The average brickmaker 
is a man of very conservative habits, and 
possesses but little interest in investigation. 
He tends, therefore, to follow the lead of others, 
and to use machines employed by them quite 
apart from their suitability for his particular 
material or purpose. For this and other 


The introduction of horizontal pug-mills 
(Fig. 8) facilitated the addition of a mouth- 
piece to these machines, and by making them 
of a sufficient length, and adding a propelling 
screw or augur to the end of the internal shaft, 
what almost amounted toa revolution in the 
manufacture of bricks was introduced. 
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When the blades or knives on a pug-mill 
shaft are arranged in a manner which is per- 
fectly adapted for mixing clay and water into 
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HORIZONTAL BRICK MACHINE 
(By permission of Messrs. William Boulton, Ltd.) 


a uniform and homogeneous mass the pro- 
pulsive power of the blades is very small. 
When, on the contrary, the blades are 
arranged spirally about the shaft so as to 
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form a screw thread, the propulsive power is 
at a maximum, but the mixing power is at 
a minimum. It was in the combination of 
these two appliances—the mixing blades and 
the propelling screw—that the first step was 
made in modern brickmaking. 

Even at the present day, there are many 
brickmaking machines in use in which the 
relation between these two appliances is out 
of proportion, because either the makers of 
the machines or the users have failed to 
realise what is needed. This explains why 
some machines are admirably suited to the 
clays of one district but are quite incapable 
of dealing with those of another; each clay 
treated in a machine of this kind must have 
the proportions of each part of the machine 
adjusted to suit the nature of the clay. 

Subject to this necessity for adjustment to 
local needs, the modern brickmaking augur 
machine consists of a horizontal mixer or pug- 
mill, the shaft of which is continued in helical 
form. One-half to two-thirds of the whole 
shaft is fitted with blades set somewhat in the 
form of a screw thread, but each blade is of 
such a shape that it cuts into the clay mass 
more than it propels it forward, and thereby 
effects a large amount of mixing with a small 
forward movement. The remainder of the 
shaft is fitted with blades set truly helical or is 
provided with a true screw thread, though the 
latter is seldom necessary, and the separate 
blades can be made to give a sufficient move- 
ment to the clay as well as to mix it thoroughly. 
This is a matter for the clayworking engineer, 
and much skill is needed before the correct 
adjustment of the two portions of the shaft 
can be made. If the propelling portion 
is too small the mill will be hard to drive, 
whilst if, on the contrary, it is too large, 
the clay will be carried forward more rapidly 
than it can be mixed by the other portion, and 
an irregular feed of heterogeneous composition 
will result, and good bricks cannot then be 
made. The modern maker of such machines 
usually errs on the side of supplying too short 
a worm, as this is a far less serious defect, and 
one which is chiefly noticed in the amount of 
power required to drive the machine. In 
several instances, the author has been able to 
reduce the power required for driving a brick 
machine of this type, by over 25 per cent., 
through careful attention to the adjustment of 
the length and pitch of the propelling portion 
of the shaft. Unfortunately, this is a matter 
which cannot be put right at once, and though 
serious errors can be rectified immediately, 
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many experiments are necessary before the 
machine can be made to deliver its maximum 
output of thoroughly homogeneous clay. 

Naturally, in an industry where so many in- 
ventions result from ideas ‘in the minds of men 
almost destitute of the theoretical considera- 
tions involved in the manufacture, many de- 
signs of blades for pug-mills and mixing 
machines are in use, but the tendency of 
modern plant is to confine the attention of the 
makers to a few standard shapes, the ‘‘ pitch ” 
or distance and number of the blades forming 
a complete revolution on the shaft being altered 
to suit the clay, or, as is more common but 
less satisfactory, a-second or even third mixing 
mill is added when difficult clays have to be 
worked. 

Some clays travel forward so readily when in 
a pasty form that the propelling portion of the 
shaft need only be a few inches in length, and 
two or three complete turns of the worm around 
the shaft are then quite sufficient. In other 
cases, a much longer propelling portion is 
necessary if good results are to be obtained. 

German brickmakers—following the theore- 
tical arguments of Schlickeysen, since 1875— 
are more advanced in this direction than are 
most of their British colleagues, and the 
average power required for pugging and shap- 
ing a thousand bricks is, therefore, much less 
in Germany than it is with the corresponding 
clays of this country, as the author has re- 
peatedly found by actual measurement. 

Assuming that the machine used is capable 
of supplying the clay paste at the correct speed 
in a constant stream of uniform composition, 
the construction of the die or mouthpiece next 
requires attention. 

The essential part of such a mouthpiece is 
an opening of suitable size, but as this opening 
will usually be smaller than the cross section 
of the pug-mill case, it is necessary to provide 
some intermediate piece of tapered or conical 
construction, so that the clay may not be 
forced by the propeller of the mill against a 
dead face of metal. 

The length and shape of this intermediate 
piece depends to some extent upon the nature 
of the clay paste and on the distance the latter 
must travel in order to compact it and to 
destroy any laminated structure which may 
have been formed in it by the action of the 
propeller worm. 

The end of the shaft carrying the worm and 
knives of the pug-mill is usually supported on 
a bridge piece across the end of the pug-mill, 
and this forms a kind of dead centre which 
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tends to form a hollow space inside the mass 
of clay. As the clay travels forward into the 
mouthpiece it is reduced in cross section and 
the hollow portion is spread and flattened out, 
so as to form a series of layers of air and clay, 
and these, remaining in the bricks, give to the 
latter a distinct ‘‘ structure.” To avoid this 
the end of the shaft nearest to the mouthpiece 
is often made to terminate in a screw-worm 
(Fig. 9), so that the central spacing may to 
a large extent be avoided, and the intermediate 


FIG. 9. 


DOUBLE-SHAFT MIXER, SHOWING COLLAR. 


collar is made of a considerable length, so that 
the clay becomes very compact before it 
reaches the mouthpiece. 

The construction of the mouthpiece which 
gives a definite shape to the clay stream is of 
great importance. Owing to its contact with 
the mouthpiece, this clay-stream travels more 
rapidly at the centre than at the sides, so that 
if it could be shaped before passing into the 
mouthpiece, and parallel lines drawn across it 
the lines after the clay had passed through 
the die would be drawn forward into loops near 
the centre of the clay. The various attempts 
which have been made from time to time to 
make the clay travel at a uniform speed across 
its entire width have resulted in numerous 
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devices and types of mouthpieces, some of 
which are, apparently, only suited to a very 
small number of clays, whilst others are valu- 
able for more general application and adapta- 
tion. Here again, the secret of successful 
production, from a technical point of view, 
consists in the adaptation of existing plant to 
the special requirements of a particular clay, 
and the skill of the brick manufacturer is 
seldom shown to greater advantage than in the 
manner in which he effects the necessary 
alterations in the mouthpiece of the machine 
under his care. gtd 

The simplest form of mouthpiece known 
consists of a rectangular aperture of suitable 
size and shape, but in most works it is neces- 
sary to add various other parts so that the 
clay may be properly prepared and roughly 
shaped before it enters this simple mouthpiece, 
for the reasons just stated. Such a mouth- 
piece may be made of wood lined with fustian 
or metal—wood itself will wear away too rapidly 
to makea permanent mouthpiece, but is excel- 
lent for the production of special shapes or for 
carrying out experiments—and may be in the 
form of a plate or of a deep frame. If the 
latter the mouthpiece may be larger at the 
end which is attached to the remainder of the 
machine—as is usual—or it may be strictly 
rectangular. In the latter case, however, 
power will be wasted by a considerable part 
of the clay being forced against a ‘‘ dead 
plate.” 

With most clays the change of shape of the 
mass from the end of the pug-mill to the out- 
let of the mouthpiece must be gradual and not 
sudden, otherwise the ‘‘ structure” formed 
will prove a detriment to the bricks or power 
will be wasted in driving the machine. Yet, in 
spite of this obvious fact, the majority of brick- 
making machines of this type in use in small 
yards are of such a shape that a large cylinder 
of clay leaves the pug-mill, and in a distance 
of a very few inches is converted into a much 
smaller rectangular band. So sudden a change 
is often fraught with serious consequences, and 
unless the clay is easy to work, failures are sure 
to result. The amount of power used will, in 
any case, be excessive. In such cases a collar 
(Fig. 9) should be placed between the mouth- 
piece and the rest of the machine, the internal 
shape of the collar being such as gradually to 
change that of the clay as required. This 
change in shape must not be too slow, how- 
ever, or a further waste of power will occur; 
the most suitable pattern of collar must, there- 
fore, be found by trials based on, general con- 
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siderations. Usually. it is roughly conical, 
verging towards a frustrum of a pyramid at 
the exit end. A shape frequently used is 
pyramidical throughout, or a conical collar and 
a pyramidal mouthpiece are frequently used. 


These are quite satisfactory. providing that the 
„corners at the larger end of the pyramid are 


properly filled. 

The use of a built-up mouthpiece (see Fig. 10) 
is often unsatisfactory, as the joints allow 
water to pass through them. Except for 
experiments, therefore, the sides, top, and 
bottom of the mouthpiece should each consist 


FIG. 10. 


BUILT-UP MOUTHPIECE. 


of one piece of material. Most recent mouth- 
pieces are made of cast metal in a single 
piece, so that this difficulty is avoided as far 
as the exterior of them is concerned, any 
fitting needed being added to the inside of 
the casting. 

In order to overcome the difficulties experi- 
enced as a result of the different rates at 
which the various parts of the clay-band travel 
two chief methods are adopted: (æ) the inside 
of the mouthpiece is specially shaped, as by 
enlarging and rounding the corners, and (ò) 
the sides of the mouthpiece may be lubricated 
with oil, steam, or water, so as to reduce the 
adhesion of the clay at these parts. 

The former method is seldom sufficient by 
itself, in the case of difficult clays, but the 
latter may be used alone, or in combination 
with the former. Given sufficient care, atten- 
tion and skill, it is possible to shape almost 
any clay paste which can be obtained, if the 
lubrication is properly managed. 

The ordinary method of lubrication consists 


Angust 19, 1910. 


in covering the inside of the: mouthpiece as. 


perfectly as possible with a film of water, which 
is kept renewed ‘so. that the clay never comes 


into contact ‘with the metal or woodwork at all. - 


Ia practice, perfect lubrication is seldom or 
never attained, because of the- irregularities in 
the clay. and, the constantly varying pressures 


of the clay column in the mill and die, but a 
sufficiently satisfactory lubrication is not diffi-; 


cult with a properly constructed die. In all 
probability the proportions of the various parts 


will require alteration to suit any special case.. 
This die consists. ef an outer case of wood or | 


metal in which are a number of grooves 1-8th to 


FIG. II. 
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SECTION OF MOUTHPIECE (STOLL). 


-inch wide and deep, and about 24 inches 
apart. These are connected at the top with a 
water supply; either from the main or from a 
small tank placed at a suitable height above 
the machine. When the machine is in use 
the water flows down these grooves and 


thoistehs the clay, so as to facilitate its. 


passage. A certain amount of slip or slurry 
is produced, and this tends to choke the 
grooves, so. that they should be cleaned out at 
least once a day. To overcome this objection, 
the die may be lined with brass or copper 
plates, each overlapping the other slightly, or 
they may be placed close together without over- 
lapping. (Fig. 11). The water then issues be- 
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tween these and effects a similar lubrication, 


the grooves leading the water to the over- 
lapping metal instead of direct to the clay. It 


is sometimes desirable to have small grooves. 
cut or formed-in the portions overlapped, so 
that a regular distribution of water may be: 
obtained. The lining of the die must be fitted 
with great care or irregular lubrication will 
result, and the clay band will be softer in some 
places than in others. Fustian, or mole cloth, 
is sometimes used, but wears away rather 
rapidly. i 

Instead of water, pil or steam may be used 
as lubricants, but the differences in the details 
of construction are not of sufficient importance 
to warrant description here. The essential 


thing is that the lubricant—whatever its nature 


—shall form as perfect a film as possible over 
the whole of the inside of the mouthpiece. 
After the clay band has left the die, it should 
be in the form of a smooth rectangular strip, 
the cross section of which is that of a brick. 


_ In this country, and in Europe generally, it is 


the custom to make the die or mouthpiece 
opening the shape of a stretcher brick, z.e., 


about 9? inches by.5 inches, the clay band 


being then cut up into pieces the thickness 
of a brick; but in America it is customary to 
allow'the bricks to issue. lengthwise from the 
machine, and to arrange the cutting wires 


&bout g inches apart. Unless two bricks are 


produced simultaneously in the latter case 
(and it is always more difficult to produce two 


bands at once than one of the combined area 


of the two), the output of the American 
machines must be about one-half that of the 
European ones if both are driven at the same 
speed. The clay band is cut into bricks by 
means of wires stretched on a frame at a 
suitable distance from each other. The wires 
are fine, and must be very tough, piano wire 
being the most suitable. Various arrange- 
ments are used for fastening these wires to the 
frames, one of the most satisfactory being a 
hook on the lower part of the frame and a 
butterfly nut, with a staple at one end, being 
used on the top of the frame. Screws similar 


- tò those used for fastening wires to the board 


of a piano are also satisfactory, but necessitate - 
the use of an independent key and are apt to 
cut the wires. It is necessary that the fasten- - 
ing used should be simple and rapid in action, - 
and that it should comprise some means of 
stretching the wire tightly, as with some clays 
the wires break frequently and ought to be 
quickly renewed. In a well-managed works 
they are cut up into suitable lengths, and the 


880 


ends are bent round into staples, so that they 
may be adjusted almost instantaneously. 

The cutting machine must consist of a table 
to receive the clay band, a cutting frame, and 
some means of removing the latter so as to 
cut the band into bricks. Several equally good 
patterns are available, and the selection may 
safely be left to the individual brickmaker. A 
good cutting table should be capable of adjust- 
ment vertically, so that the clay band may be 
received on it at the same level as it leaves the 
die, and the movement of the cutting frame 
should be simple, direct, and powerful, the 
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or entirely hand - worked cutting - tables are, 
therefore, chiefly used. 

A typical cutting table is shown in Fig. 12, 
and needs no detailed description. In it the 
wires are fixed, and the clay band is cut off 
and pushed tranversely between them by 
moving the lever which operates the push- 
board. For some purposes it is more con- 
venient to use a movable cutting table, 
and it is then mounted on wheels to 
form a small waggon. This waggon is 
pushed close to the die, and when a 
sufficient length of clay is on it, the latter is 
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frame being returned out of the way as soon 
as the cut is completed. The cutting mechan- 
ism is driven by hand or power, but usually 
requires starting by the movement of a hand- 
lever. As a general rule, the fully automatic 
power-driven cutters are not quite satisfac- 
tory, as they usually require the clay band to 
press with a certain force on to the starting 
lever, and this tends to alter the shape ‘of the 
band. An improvement has been effected in 
this direction, however, by an electrical attach- 
ment, in which contact only has to be made to 
set the cutting machine in motion, so 
that with this device the difficulty referred 
to above has almost, if not entirely, disap- 
peared. 

The power needed for cutting bricks is not 
great, and hand-starting, power-driven tables, 


cut by a wire, and the waggon run briskly to 
the cutting frame, where the band is cut and 
the bricks removed. Asthe waggon is pushed 
back to the die, any clay which has issued in 
the meantime is received on the table, ready to 
form a part of the next portion to be cut. 
(Fig. 13). 

The ordinary mode of working, after the clay 
has left the die, is to allow a sufficient length of 
clay to accumulate on the table, to cut this off 
with a separate wire in a small frame, and to 
push the cut portion into that part of the table 
where the cutting wires are placed. A lever 
is then moved, and the bricks formed are 
pushed or pulled cn to boards, and taken 
away to be dried. It is often possible to 
allow the succeeding portion of clay band to 
push the bricks on to the boards, as less 
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damage is done to them than if they were 
to be pushed by hand. Also, in order to 
have cleaner cut edges, it is advisable with 
Some machines to arrange that the bricks 
are not completely cut at a single stroke, 
but that the cutting of one lot is finished at 
the same time as that of the second lot is 
begun. This is often necessary— particularly 
with rough clays containing hard matter—in 
order to give the edges of the bricks suff- 
cient resistance to cut cleanly. 

The cutting mechanism should be so arranged 
that the cut is always in one direction; to 
draw the wires back when the cut has been 
made will inevitably spoil the bricks, as some 
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MOVABLE CUTTING TABLE. 


clay always adheres to the wires. Various 
ingenious devices for this purpose are avail- 
able; in any case bricks should always be 
cut with a clean wire, the workman in charge 
wiping the wires after each cut, if necessary. 
In America, rotary cutters are very popular, 
though not much used in this country. 
They may be made automatic, and when well 
designed are excellent. Their chief defect is 
that irregularities in the speed of the issuing 
clay band (which it is almost impossible to 
avoid) cause the bricks to vary in size, so that 
the drive of the machine must be very steady 
if the best results are to be obtained. - 
The best known rotary cutter in this country 
is that constructed by Batley, in which the 
clay band passes through an opening in the 
cutting disk, and is cut by partially rotating 
the latter mechanically, the rotation being 
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stopped as soon as a second opening is in front 
of the clay band. 

The great advantages which have followed 
the introduction of machines for making wire- 
cut bricks have not, however, resulted from 
the application of this class of plant to the 
clays formerly made into bricks by hand. 
Had these been the only materials available, the 
brickmaking industry could not have attained to 
its present proportions. The large increase in 
the demand for bricks which occurred some 
three or four decades ago was so great that the 
brick earths formerly employed could scarcely 
meet it, especially as bricks are articles which 
must, if at all possible, be made near to where 
they will be used, as the carriage on them is 
too heavy for them to be transported long dis- 
tances except under unusual circumstances. 

The advent of wire-cut bricks opened up a 
new era in brickmaking, chiefly in that it 
enabled the difficult hand-making processes 
to be abandoned and clays of less plasticity, 
or those in which the plasticity was less easily 
developed, to be used. Applied at first to the 
clays and earths which were comparatively 
clean and easily converted into a suitable 
paste, the ‘‘ wire-cut process,” as it is called, 
was soon applied to other clays of a hardness 
such that the earlier types of brick machines. 
could not work them, and as soon as it was 
found that many materials of a rocky nature 
could be crushed and worked up with water 
into a plastic paste, the most progressive 
brickmakers of that day realised the great 
step forward which was possible, and the age 
of ‘‘ modern brickmaking ” then began. 

At first the materials used were limited to 
what were considered to be the most likely 
clays, but as time went on it was discovered 
that such hard materials as shales and slate 
could be employed, provided that they were 
ground sufficiently, and within a few years a 
considerable number of different arrangements 
of plant were placed on the market, each of 
which was supposed to have some special ad- 
vantage not possessed by the others. 

According to the nature of the clays to be 
worked, these groups of machines — they 
scarcely warrant the title of ‘systems of 
brickmaking’”’ so often applied to them— 
were simple or compiex, consisting of a few 
machines or of many, and not a few firms 
have erected plant far in excess of their actual 
requirements simply because they thought it 
wise to ‘‘ work the clay thoroughly,” quite in- 
dependently of any consideration as to whether 
it really needed it or not. 
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One of the first difficulties experienced in 
the attempt to make bricks by machinery 
from earths other than clean plastic clay, was 


the separation of impurities, of so coarse a 


nature as to interfere with the appearance and 
soundness of the bricks produced when the 
clay was put through the machine. For in- 
stance; there is a large deposit of clay, which 
covers the whole of Lancashire like a blanket, 
which contains a large proportion of true clay, 
but with this there is a large proportion of 
stones, and scattered through it are pockets of 
sand and silt, with seams of sand and gravel in 
some parts, whilst at others the clay is remark- 
ably free from objectionable ingredients and 
produces excellent bricks. Some portions of 
this deposit may be readily used, as they only 
require to be pugged carefully for an excellent 
paste to be obtained, but other parts must be 
picked and sorted with the greatest, care, the 
-quarrymen . being most carefully watched to 
ensure their not putting any of the deleterious 
materials into the waggons. Even then,. when 
-all reasonable care has been taken, a certain 
number of stones will be present in the clay 
-sent to the machines, and these must be re- 
moved. or be crushed so small as to become 
unnoticeable in the finished bricks. . 
Other clays contain sand—which, in proper 
proportions, does good rather than harm, and 
-only needs the plasticity of the clay present to 
be developed to the full by very thorough ad- 
mixture with water. ‘ 
Others, again, contain smal stones and 
gravel which are too hard to crush sufficiently, 
„r which are deleterious in their action on the 
bricks. Limestone is of this nature, as: it 
causes bricks containing it to crack and to 
‘‘ blow’’ when exposed to the weather, owing 
to the limestone having been converted into 
quicklime, which swells on slow hydration. 
Limestone in a brick-earth can only be ren- 
dered inert when the bricks can be heated 
to such a temperature that the lime com- 
bines with the brick material and forms a 
vitrified silicate or alumino-silicate, but this 
is seldom the case. Most bricks containing 


limestone will warp and lose their shape be- 
fore the. necessary temperature has been. 


reached. Chalk acts differently from limestone, 
because the particles of lime produced from 
chalk are so much smaller than those pro- 
duced from crushed limestone that their effect 
is spread over a larger volume of the brick, 


and on account of their greater fineness they 


more readily enter into combination with the 
brick material. 
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It is, of course, possible to crush many 
stones and gravels to such an extent that 
they are reduced to the fineness of sand, but 
the ‘tendency in such a case is to introduce 
into the clay so large a proportion of a non- 
plastic material that the.clay particles are not 
properly distributed throughout. the mass, and 
the resulting bricks lack strength, owing to the 
insufficient cohesion of the particles. 

. In such a case the wise brickmaker will 
carefully test his material, so as to ascertain 
how much non-plastic material can be present 
without damaging the bricks, and will endea- 
vour to keep within this limit. He will 
probably find some means of picking out the 
largest stones—either by hand or mechanically 
—and as many of the smaller ones as may be 
necessary to reduce the proportion of non- 
plastic materials to within what he considers 
desirable. The fineness to: which it may be 
necessary to grind the gravel and small stones 
will depend upon the quality of the bricks, but 
it will usually. be found that stones 1-16th of an 
inch diameter are inconveniently large, as, if 
near the edges of the bricks, they.catch the 
wires of the cutting frame and tear pieces out 
of the bricks. For rough work this may be un- 
important, but should be avoided whenever 
possible. | 

Many clays contain undesirable ingredients 
in such a form, e.g., as small or large stones, 
that they can be readily removed by some 
process of sifting if the clay, as a whole, can 
be made into a mass of suitable consistency. 
For example, by mixing the clay with an equal 
weight of water and allowing it to stand for a 
few minutes, the whole. of the stones and the 
greater part of the sand will settle to the 
bottom, and the clay can be run, off in the 
form of a thin slip. Various modifications: of 
this process are employed in. the preparation 
of pottery clays, and the process of washing 
in a mill has already been described. For 
most brickmakers, however, the cost of this 
treatment is too great to yield a profit, and 


other, methods, invélving ;the use of less water 


must be used. 

Various appliances have been placed on he 
market. during the,last few:years-for the express. 
purpose of removing stones from clay. They. 
are known, technically, as ‘‘clay cleaners,” 
and are used to a large extent on the Conti- 
nent, but less in this country. In America 
two types are rapidly becoming popular. 

. The principle upon. which most clay cleaners 
are based is the conversion of the whole of the 
material into a rather soft paste, and forcing 
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this through a perforated metallic plate, the 
holes in which are of such a size as to keep 
back all the stones and much of the gravel. 
In actual practice it is found that the holes 
-= cannot be made less than 1-25th of an inch in 
diameter, and in many machines not less than 
1-8th of an inch diameter, ifreasonable outputs 
are to be obtained. It is, therefore, obvious 
that these machines. are only capable of 
effecting a partial separation, but they do 
this in an effective manner. 

One of the most effective of the clay- -clean- 
ing machines for small outputs consists of a 
cylinder made of perforated steel fitted with a 
plunger at one end and a removable cap at 
the other. The cylinder is filled with the 
material, which has previously been made 
into a plastic mass by passing it, th igh. a 
strong pug-mill, unless it occurs, peal Mealy. ina 
plastic condition. The /plunget is thën, inz 
serted and forced down. by steam pressure, 
the clay escaping through the perforations 
as’ the piston travels downward. The stones 
remain behind. together with such clay as ad- 
heres to them, and when the piston can travel 
no-further it is drawn back, the cap removed 
from the other end of the cylinder, and the 
stones taken out. This appliance only works 
slowly, and its output is low. Attempts have 
been made to increase it by the use of two 
or more cylinders, but the intermittent action 
still prevents the machine from being satis- 
factory where large Anueg of material are 
needed. 

Three years ago a Bohemian engineer 
(Bohn) combined the pug-mill and perforated 
cylinder by making the case or barrel of the 
pug-mill cylindrical, and perforating it on 
its circumference. An opening, the size of 
which can be regulated by a movable 
shutter, is left in the end of the mill, and 
through this pass the stones which are- too 
large to pass through the perforations, along 
with a certain amount of clay. This machine 
works admirably, so far as the clay portion is 
concerned, but it is wasteful of material, as a 
considerable amount of clay remains with the 
stones which: are discarded by the machine. 
It is, however, simple, strong, and cannot 
easily get out of order, so that it forms 
one of the best of modern clay cleaners, espe- 
cially as the perforated plates are attached 
in such a manner as to be easily removed 
when worn. 

A clay cleaner of. an entirely different type 
is that known as the Diesener (Fig. 14). The 
clay is first made into a rough paste in a pug- 
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mill, from which.it comes out in the form of a 
bar or band. This bar travels down an in- 
clined plane and is pushed against | the 
rotary disc of the cleaner and ‘‘ sucked ’’ by 
it through a slot, the width of which can be 
adjusted. Inside the slot is a double-edged 
knife which pushes back the stones so that 
they fall into a trough, whilst the clay travels 
forward and either drops off in the form of thin 
shavings or flakes, or is removed by a fixed 
scraper... The slot is usually 1-16th of an 
inch wide, but if the material contains 


stones more than -inch diameter it is prefer- 


able to use two Diesener machines — one 
to act as a preliminary, with a -inch slot, 
and the other with the finer slot already 


FIG. 14. 
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mentioned. Such an appliance will be 
sufficiently fine in working to remove all 
that can be removed from clay in a plasie 
condition. 

Whete the material .is hard and in lumps it 
is necessary. to crush it to powder, this being 
done by passing it between crushing rolls or 
grinding it in an edge-runner mill. 

Crushing rolls are cylinders mounted hori- 
zontally, and the material is fed between them, 
the hard lumps being broken by pressure until 
they are small enough to pass between the 
rolls. . If the material is very. hard it may be 
necessary to use several pairs of rolls, the first 
pair being set an inch or so apart and the 
others much closer together. In this way the 
first rolls act as a preliminary crusher. Some 
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firms find that it is cheaper in sucha case to 
use a stone-breaker of the Blake-Marsden 
type to reduce the lumps to about the size of 
walnuts. | 

When the material is both lumpy and 
plastic, it is difficult to force it through the 
rolls, as the material slips, and the rolls cannot 
carry it forward. Instead of smooth rolls it is 
then advisable to employ grooved or studded 
ones, the precise shape of the grooves or studs 
being dependent upon the nature of the clay 
and on the ideas of the firm supplying the 
machinery. Such studded rolls, when of 
certain shapes, are known as kibblers or 
spiked or hedgehog rolls. The teeth or studs 
grip the clay and prevent it slipping, so that 
they force it between them, and when it has 
thus become more finely divided it can be taken 
care of by closely set smooth rolls of the ordi- 
nary type. 

For pieces of hard material, not more than 
4 inches diameter, crushing rolls are very suit- 
able, but larger lumps should receive a pre- 
liminary breaking up by hand, or by a machine 
with a hammer-like action. If, however, the 
material is plastic, it should be cut with a 
spade into pieces of such a size as to be readily 
crushed by the rolls. 

Where the material is in the form of a 
powder, or can be easily dried, it will often be 
found that the cheapest way to remove unde- 
sirable materials is to dry it completely, and to 
pass it through a pair of crushing rolls, which 
will break up the clay without crushing the 
stones too much, and to sift the product through 
a screen. If conical rolls are used for this 
purpose it will be found that they can be set 
fairly close together, as the harder. lumps and 
stones will gradually creep to one end of the 
rolls, and will fall off, whilst the softer mate- 


rial will be crushed, and will pass through the 


rolls. Or edge-runner mills, with perforated 
pans, may be used. | 

As already stated, however, all the various 
clay-cleaning machines now on the market 
effect only a partial separation of the clay. 
Even a wash-mill—which may be made the 
most efficient of all—does not entirely separate 
the sand, and itis too costly for most brick- 
yards. The value of the various clay cleaners 
lies, in fact, in the removal of such a propor- 
tion of foreign materials that the remainder 
may be ground up fine and mixed with the clay 
without doing much harm. For this purpose 
they are invaluable, the more so as it frequently 
happens that comparatively large perforations 
can be employed, as the deleterious materials 
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are often in pieces more than a ł inch it 
diameter. | | 
Before considering the recent methods of 
brickmaking, in which materials are used 
having their plasticity only partially developed, 
it is convenient to summarise rapidly the pro- 
cesses used in the working of thoroughly plastic 
clay. | ian | 
Originally, the brickmaker chose a clay 
which was sufficiently, but not excessively 
plastic, and with only a slight pugging was. 
able to make a paste sufficiently homogeneous 
for his purpose, viz., moulding by hand. Later, 
the introduction of mechanical power enabled 
stronger pug-mills ‘to be used, and various 
crushing machines extended the variety of 
materials which could be employed, and more 
recently still the use of continuous clay-clean- 
ing appliances has enabled the brickmaker to 
obtain large quantities of plastic paste from an 
enormous number of materials, some of which, 
in their natural state, can hardly be regarded 
as clays, but rather as rocks which can bė 
converted into clays by crushing to powder,. 
and mixing them with water. With these im- 
provements in the processes of preparation of 
the material, there is some danger of the 
benefits to be obtained from exposing the raw 
clay to the action of the weather being for- 
gotten, though no machinery can so effectively 
open up most clays so effectively as does 
“ weathering.” 
A suitable clay paste having been obtained, 
the process of making it into bricks has under- 
gone many changes. Formerly the paste was 
moulded by hand, as described in the first 
lecture, but thé gradual disappearance of the 
skilled brick moulder, and the increasing 
demand for bricks, resulted in the introduc- 
tion of machine-moulded bricks. These are, 
to large extent, a satisfactory substitute for 
the hand-made article, though inferior in many 
respects, particularly as regards their dura- 
bility. This may, to some extent, be due to 
the changes which have taken place in the 
methods of firing as well as to the different 
modes of manufacture. 
- The hand-moulding of bricks being imprac- 
ticable, and the machine-moulding being too 
uncertain and slow, as well as confined toa 
limited number of clays, it became necessary 
to produce bricks by some other process, and 
that of expression through a die or mouthpiece 
has proved both popular and satisfactory. As 
already explained, the clay paste may be forced 
through the die direct from the pug-mill, or it 
may be passed through a pair of rolls. In 
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either case the final effect is the same, the. 


clay paste being shaped into a bar of the 
desired size and afterwards cut into bricks by 
means of wires. 

The. bricks having teen obtained ina plastic 
‘state, they are too soft to handle directly, but 
must be carried on boards to the drying 
ground, or to an artificial drying-room or 
dryer. Here they remain until dry enough 
to take to the kiln, or they may be re-pressed 
if it is desired that they should be very accu- 
rate in shape, as when used for facing bricks. 
In this case they are usually laid on the 
ground or on a warmed ‘floor in such a 
manner that a lad can easily pick them up 
when they are sufficiently dry, place them 
in a portable press worked by hand, and 
return them to the ground so that the dry- 
ing may be completed. The construction of 
the usual type of hand-press is quite familiar 
and needs no further description. Some 
amount of skill is needed in choosing the 
bricks for pressing, as if too soft they will 
adhere to the machine, or if too hard they will 
crack or break under pressure. A smart lad 
soon learns to recognise, by the colour, which 
bricks are ready, and works accordingly. A 
portable press is used, as the power needed for 
plastic clay is not great, and it is easier to 
to take the press to the bricks than wice versd. 


DRYING. - 


Many brickmakers fail to dry their bricks 
satisfactorily and economically because they 
are not aware of the principle underlying this 
operation. In the olden days, when all 
bricks were dried on the “hack ground,” in 
the open air, their only protection from 
the weather being small wooden roofs over 
each row of bricks, and boards or matting 
along the sides of the rows, the theory of 
drying was unimportant, but at the present 
time, when drying chambers using artificial 
heat are used to so large an extent, it is 
necessary that this theory should be better 
understood. 

In the first place, as soon as a brick is 
heated the moisture in it begins to be turned 
into vapour, and if the heating is at all rapid, 
and the escape of the vapour slow but definite, 
the bricks will crack. If no removal of mois- 
ture occurs the bricks may be heated fairly 
rapidly, but no drying will take place. 

A moist brick placed in air, which is capable 
of containing more moisture than it possesses, 
will give up to the air as much moisture as the 
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latter will take, and if the supply of air be con- 
stantly renewed, this process will continue 
until the brick can give up no more moisture 
because itis dry. If the airis warm, it can 
take up double, treble, or even more times as 
much water as when cold, and the amount of 
warm air needed to dry a brick may easily 
be only one-fifth of that needed when cold 
air is used. Hence the economy of warmed 
air. | 

A brick does not give up its contained 
moisture equally from every part; the surfaces 
dry first, and water is carried by capillary 
attraction from the interior to the outside of 
the brick. As the particles of clay fall into the 
spaces occupied by some of this water, the 


brick shrinks in size and becomes denser, but 


this shrinkage ceases some time before all the 
moisture is removed, the evaporation of the 
remaining moisture leaving spaces or pores in 
the brick. | : 

During the shrinkage period, the particles 
forming the brick are in a tender state, and 
sudden changes of temperature have a serious 
effect upon them. Hence it is necessary in 
drying bricks made of plastic clay to take 
two special precautions, viz., (1) not to heat the 
bricks too rapidly, and (2) to avoid draughts, 
sudden changes in temperature, or anything 
which will interfere with the steady drying of 
the bricks. . 

In the open air, with a climate like that to 
which people are accustomed in this country, 
these precautions are difficult to observe, but 
in drying chambers the conditions may be 
regulated to suit the requirements, and con- 
sequently the modern brickmaker tends to 
dry bricks more and more by artificial heat 
than in the open air, because they are more 
certainly and rapidly dried, and the process 
is, in the end, cheaper than that formerly 
‘used. i 

Brick dryers vary from a simple chamber, 
such as an ordinary shed with a roof and 
roughly-built walls, to an elaborate series 
of tunnels capable of drying large quan- 
tities of bricks in a remarkably short space of 
time.. 

Two chief types of dryers are now in use in 
sufficient quantities to make their descriptions 
worth noting, namely, chamber dryers and 
tunnel dryers. The former consist of a single 
chamber, under the floor of which run flues 
heated by fire-gases or steam. The heat from 
the floor is communicated to the bricks which 
stand upon it, and these are dried accord- 
ingly. The bricks may be stacked on the 
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floor in rows six or seven bricks high, or they 
may form a single row all over the floor. Some 
works prefer to place the bricks on shelves 
and to heat the chamber by means of steam 
pipes running beneath the shelves, the principle 
being the same in each case, and the pipes 
being heated directly convey some of this heat 
to the surrounding air, and enable it to with- 
draw moisture from the bricks. 

In the second type of dryer, the goods enter 
at one end of a long tunnel, pass slowly 
through it and out at the other end ina dry 
condition. They are carried on waggons of a 
special shape, a large number being on each. 
The tunnel (Fig. 15) is just wide enough to 
hold one loaded waggon, but its length is only 
limited by the time taken to dry the bricks, 
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fully adjusted to suit the material,’ such tunnel 
dryers are among the greatest blessings which 
the last two decades have given to the brick- 
making industry. Fortunately, those which 
are working badly may often be put right at 
small cost, if the man with the necessary 
knowledge can be obtained, but this being 
part of the routine work of an expert in brick 
manufacture need not be enlarged upon here. 


It has been truly said :— 


“ The reasons why delicate goods may be dried in 
this way are obvious. The air which carries off the 
moisture is very small in volume, and is so heavily 
charged with moisture as to be nearly saturated 
during the greater portion of the period of drying. 
In consequence of this the bricks are never subjected 
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SECTION OF WOLFF DRYER. 


and, therefore, by the number of waggons to be 
in it at any one time. Large firms of brick- 
makers have, naturally, a preference for the 
tunnel method of drying bricks artificially, for 
the reason that the bricks can be placed on a 
car and wheeled through the tunnel, thus re- 
ducing the handling to a minimum. 

In tunnel dryers, the bricks are not heated 
directly, but are supplied with warm air, the 
temperature and moisture content of which 
is regulated to suit them. This warm air 
draws out the moisture in an easily regulated 
manner, and at the same time warms the 
bricks. 

Though simple in theory, tunnel dryers are 
difficult to construct so as to work with entire 
satisfaction, and several of those which are 
best known are far from successful, one in 
particular being invariably constructed ‘the 
wrong way round.” When properly arranged, 
however, with the air travelling satisfactorily, 
and its temperature and moisture content care- 


to surface drying or to strong air currents. It is not 
generally recognised that a really delicate brick, most 
difficult to dry, has two critical periods, and not only 
one, as in the majority of cases. The first is when 
it is first made, and the second when it is what is 
technically called black hard, that is, when shrinkage 
is complete. A tender sandy clay at this stage will 
crack if subjected to a draught of dry air or too much 
radiated heat. It is this phenomenon which is most 
dificult to avoid in rapid tunnel dryers, and which 
cannot be avoided on the inverse system if the time 
of drying is sufficiently short to be economical. By 
means of the direct system, however, this can be 
done with success,”’ 


The dried bricks are sent to the kilns to be 
burned; a description of these kilns is de- 
ferred to the fourth lecture, as they are used 
equally for all classes of bricks. 

This concludes a description of the manu- 
facture. of bricks from plastic clay. In the 
next lecture methods of working with less 
plastic materials will be given. 
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Railway Profits.—As anticipated in these Notes, 
the railway ‘half-year erided June 30 last has been a 
very favourable one for shareholders. Last week the 
half-yearly meetings of some of the greatest of the 
companies were held, and at all a satisfactory state 
of things was disclosed. Of the twelve principal 
companies all but two show increased dividends. 
The receipts of the eleven systems (the South 
Eastern and Chatham being counted as one) reached 
442,407,000, an increase of 3 per cent; the expendi- 
ture was £27,272,000, an increase of 1} per cent. 
The expenditure was only 64°3 per cent. of the gross 
revenue, against 65-2 per cent. for the corresponding 
period of 1909. The twelve principal companies have 
distributed £5,077,046 in dividends on ordinary stock, 
against £4,423,190 for the first half year of 1909. 
And out of a net revenue increase of £827,000, 
£654,000 has gone to the holders of ordinary stock, 
whilst handsome sums, amounting in the aggregate 
to £541,000, have been carried forward. The London 
and North-Western and the Midland distribute ł 
per cent. more than last year; the Great Eastern, 
Great Western, South-Western, and South-Eastern 
z per cent more; the Lancashire and Yorkshire and 
London, Brighton, and South Coast 4 per cent. more. 
It is to be noted that the electrical service established 
by the last-named company onthe South London 
line, which is to be extended considerably, is proving 
very successful. The Chatham Company pays at the 
rate of 3 per cent. on its Arbitration Preference 
instead of 2 per cent., and the Great Central pays in 
full on its Preference stock down to the 5 per cent. 
Convertible Preference of 1881. instead. of only down 
to the 1879 ‘Preference. These satisfactory results 
are, no doubt, largely due to the elimination of extreme 
competition rendered possible by the alliances entered 
into by all the great companies with the single ex- 
ception of the North-Eastem. 


Wheat Supplies and Prices.—The agricultural 
statistics for 1909, just published by the Board of 
Agriculture and Fisheries, show the very wide fluctua- 
tions in the imports of wheat from foreign countries 
and the British Empire over seas. Of the total 
quantity of wheat received in 1909 60 per cent. came 
from foreign countries, and 40 per cent. from the 
British Dominions. The quantity of wheat received 
in 1909 was slightly below the average of the pre- 
ceding five years. Of the total (113,205,000 cwts.) 
97,854,000 cwts. were imported as grain. Consign- 
ments from Russia rose from 5,147,000 cwts. to 
17,845,000 cwts.; those from India from 2,949,000 
cwts. to 14,633,000 cwts. ; those from Australia from 
5,518,000 cwts. to 9,700,000 cwts. Canadian sup- 
plies are not subject to such violent fluctuations but 
have maintained steady upward progress, reaching, in 
1909, 16,616,000 cwts., an addition of 819,000 cwts. 
to the total received in 1905. Against these increases 
there have to be set off some large decreases. The 
United» States’ supply fell from 25,769,000 cwts. to 
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15,504,000 cwts.; and that from Argentina from 
31,691,000 to 20,038,000 cwts. The average of 
wheat flour has of late years fallen off. In 1909 


11,053,000 cwts. were received, the average for the 
‘period 1904-5 being 13,427,000 cwts., and for the 


period 1899-1903, 21,412,000 cwts. -Prices were more 
satisfactory (from the farmers’ point of view) than 
The average of the year was 
36s. 11d., for eighteen consecutive weeks the price 
was returned above 40s., and for a fortnight it rose 
as high as 44s. 9d. The range of price was, how- 
ever, unusually wide, the lowest weekly average being 
31s. 4d. British wheat growers did not benefit to the 
extent that the rise in the year’s average might sug- 
gest, owing to the fact that the higher prices of the 
year occurred mainly during the months when prac- 
tically the whole of the home crop had left the 
growers’ hands. Much of the crop of 1909 also, 
which was placed on the markets soon after harvest, 
was very deficient in condition, and in little more 
than six weeks the average price of British wheat fell 
by about 10s. per quarter. The new British crop was 
Jate in coming on to the market, owing to the delay 
in harvesting and threshing caused by the wet 
weather, and it was not until the second week in 
September that any substantial quantity was. 
returned at the statutory markets. By that time the 
average price had fallen to 34s. 11d., and by mid- 
October it has receded to the lowest price of the year 
(31s. 4d.). The proportion of the wheat required 
that was grown in the United Kingdom last year was 
23 per cent., the highest per centage for some years, 
but of course the whole of the home crop is not con- 
sumed. About 5 or 6 per cent. is reserved each year 
for seed, and in average seasons from 10 to 12 per 
cent. more is consumed on the farms by stock and 
poultry, and does not come into the market. 


Sugar Beet.—There will be a certain feeling of 
regret that the experiment of beet cultivation in this 
country for the purposes of sugar making is to be 
first tried by a foreign company, but after all the 
great thing is to get it tried in a workmanlike way, 
and if the pioneer company succeeds in demonstrating 
the profitable character of the cultivation, we may be 
sure that British capital in large amounts will soon 
be available for the extension of the undertaking. 
Meantime, the question is asked, ‘‘ Will it be pos- 
sible to obtain cheap labour in sufficient quantity for 
the purpose >” As to that, a Silesian lady writes to 
The Times to say that in Silesia, and doubtless 
everywhere else on the Continent where beet is pro- 
duced, it is customary for the very considerable work 
of thinning and weeding to be done by women and 
children, mostly by hand—even the hoe being com- 
paratively little used—and, of course, at very much 
lower wages than those earned by the men. Con- 
tinental growers maintain that only in this way can the 
industry be made to pay—unless the price of sugar 
is appreciably raised—and also that there is no 
machinery at present known which can adequately 
replace hand labour. y 
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Trade Boards. — Parliament may pass laws for 
tbe improvement of industrial conditions, but their 
usefulness is not unseldom dependent upon causes 
over which the Legislature has little or no control. 
For example, a Board has been organised under the 
Trade Boards Act for the cardboard. box-making 
trade, but great difficulty has been found in securing 
adequate representation of the views of the workers 
in all sweated trades. There is almost insuperable 
difficulty in getting the attendance in London of men 
and women from trade centres as far apart as Glasgow 
and Bristol. Jll-paid workers, who have no flourish- 
ing trade union behind them—and, of course, this is 
the rule in the case of those industries that the Trade 
Boards Act deals with—cannot spare the time for 
attendance at Board meetings in Whitehall. Yet it is 
necessary that they should -be as fully represented as 
possible, and the Board of Trade has approached the 
Treasury for the necessary advances to enable the men 
and women who are willing to attend to state their 
case and that of their fellow-workers. The Treasury 
as not always very responsive to appeals of the kind, 
but it may be hoped that in the circumstances, 
at will be induced to treat the application sympa- 
thetically, and to find the money that may be neces- 
sary to bring the witnesses to town. 


Automatic Sprinklers.—The recent serious fire in 
a draper’s shop at Accrington. recails tke fact that in 
recent years .a large number of drapers’ shops have 
been fitted with automatic sprinklers, and that on more 
than one occasion these appliances have succeeded 
in extinguishing what seemed likely to be a serious 
outbreak of fire. The insurance companies make 
‘substantial allowances on account of automatic 
‘sprinklers and other fire appliances. In drapers’ 
‘shops the reduction in premium on account of 
sprinklers varies from 10 per cent. to 35 per cent., in 
accordance with the nature of the water supplies 
connected with the installation. In addition, an 
allowance is made on account of other fire extinguish- 
ing appliances, and a further allowance of 10 per 
‘cent. can be obtained where automatic fire alarms 
are installed. - Also a discount is now granted where 
‘premises are lighted by only electric lamps, and in 
‘cases where an undertaking is given that the premises 
are not kept open to.the public’after certain hours. 


OBITUARY. 


EARL SPENCER, K.G.—Lord Spencer passed 
away at his residence, Althorp Park, Northampton, 
on the 13th inst., in his 75th year. 
Spencer, the fifth Earl Spencer, was born in 1835, 
and educated at Harrow and Trinity College, Cam- 
bridge, where he took his degree in 1857. In the 
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same year he‘entered the House of Commons as M.P. 


for the Southern Division of Northamptonshire, but 


a few months later, on the death of his father, he 
succeeded to the title and a seat in the House of 
Lords. In 1868 he was appointed Lord Lieutenant 
of Ireland, though without a seat in the Cabinet 
during the first administration of Mr. Gladstone, and 
this office he continued to hold until 1874, when the 


‘Liberal Government was defeated at the polls. On 


Mr. Gladstone’s return to office in 1880 Lord Spencer 


was at first Lord President of the Council, but two 


years later, when Lord Cowper resigned the office of 


Lord:Lieutenant of Ireland’at the time of the “ Kil- 
mainham Treaty,” Lord Spencer returned ‘to Dublin 


Castle, with Lord Frederick Cavendish as Chief 
Secretary; and it was on the very day on which 


he had been sworn in. as Lord Lieutenant that 


the terrible tragedy took place in Phcenix-park, 


‘when Lord Frederick Cavendish and Mr. Burke 


were murdered almost under the eyes of Lord 
Spencer. | | l 
Lord Spencer remained in Ireland till 1885, and 


during these years of political trouble and danger he 


displayed a firmness and courage which won the 
admiration of his friends and—for a time, at'least— 
the vituperation of his enemies. But he set the 


crown on his reputation when, in 1892, he was 


appointed First Lord of the Admiralty. This was 
an office which had been held with great distinction 
by his grandfather, and in a very short time Lord 
Spencer, by his administrative energy and efficiency, 
won the keen appreciation of the whole naval service. 
The ‘“ Spencer: Programme” marked an important 
crisis in the history of the navy, and indeed of the 
whole British Empire ; and, incidentally, it established 
the reputation of Sir William Harcourt as a financier, 
since, to meet the great increase in the Navy Esti- 
mates, he was led to frame the historic Budget which 
included his readjustment of the Death Duties. 

After the fall of Lord Rosebery’s Government in 
1895, Lord Spencer did not again hold any political 
office, but he remained a very considerable force in the 
House of Lords, where his great experience of affairs, 
his unfailing courtesy, and the loftiness of his aims, 
were recognised and appreciated by all. 

Lord Spencer became a member of the Royal 
Society of Arts in 1879, and was at once elected a 
Vice-President, an office which he held for four years. 
He also acted as Chairman of the Joint Committee 
of members of the Royal Commission for the Paris 
Universal Exhibition of 1878, and of the Society of 
Arts, which was appointed at the instance of King 
Edward VII. (then H.R.H. the Prince of Wales), in 
order to procure a series of reports by representative 
artisans on the Exhibition. As a result of the work 
of this Committee, 204 artisans were sent over to 
Paris, and a very valuable series of reports on the 
various industries represented at the Exhibition was 
published in 1879. His last appearance at the 
Society was in 1898, when he presided at a meeting 
of the Indian Section. : 
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' Providing that the necessary material and 
` plant is available, almost any kind of ‘‘ clay” 
can be made into bricks by converting it into a. 
plastic mass, the difficulties experienced by 
many brickmakers using this process being 
chiefly due to the absence of sufficient non- 
plastic material with which to reduce the 
shrinkage of the clay, to ignorance, and to 
excessively low selling prices. 
reason that many men fail to produce satis- 
factory results from clays which are well known 
to be excellent, but which require special 
treatment, and as the ordinary brickmaker 
1s often deficient in knowledge of the 
principles underlying the various processes 
with which he is concerned, frequent failures 
are not surprising. On the contrary, one is 
often compelled to marvel at the excellent 
quality of so many bricks produced under such 
adverse conditions as are found in many works. 
Machines are purchased and kilns are erected 
with scarcely any regard for the real require- 
ments of the case, and yet, in spite of this, the 
trade, as a whole, is one which ensures a fair 
diving to men of enterprise and patience. 

It is true that the proportion of true clay in 
a material must be sufficient, or it will be 
‘impossible to obtain good bricks, and some 
+í clays”? are specially troublesome because, 
whilst known as clays and possessing certain 
characteristics, they do not contain much real 
clay. The well-known London clay, for ex- 
ample, is a most dangerous material for the 
brickmaker with but little experience, as much 
of what appears to be a high degree of 
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It is for this. 


plasticity is nothing of the kind, and failure is 
certain to follow any attempts at manufacture 
in which the special property of this material 
is not recognised. 

In some districts, the clays found are too 
rich to be worked alone, and, in the absence of 
sand or rock, various other materials, such as 
chalk, breeze, etc., are added, or, failing these, 
attempts are made to work the material without 
developing its plasticity so fully as would 
ordinarily be the case. A few firms have the 
wisdom to see that clay may be heated 
sufficiently to destroy its plasticity for a com- 
paratively small cost, and this material— 


known as grog—forms an admirable substitute 


for others of a non-plastic nature. In some 
districts, however, the prices obtained for 
bricks are so low that it needs a man of 
unusual enterprise to attempt to sell a better 
quality of brick there. So long as builders 
are content with the low-grade bricks which 
at present satisfy some of them, and so 
long as public authorities fail to realise 
the difference between bricks and rubbish, 
much pioneer work will be necessary before 
a minimum standard for bricks can be ob- 
tained and generally recognised. Concrete 
has been subjected to standardisation almost 
from the commencement, and it will be a good 
day for the brickmakers of this country, as 
well as for architects and others interested in 
the use of bricks, when a similar standard is 
imposed upon the manufacture of bricks. 

The present system of unlimited competition 
is rapidly resulting in the average brick now 
made being of an unnecessarily low quality, 
irregular in texture, imperfect in solidity, and 
insufficiently fired. These characteristics have 
largely resulted from the endeavour to reduce 
the cost of manufacture to the lowest possible 
figure. This is quite right up to acertain point, 
but beyond this any further reduction in the 
cost is accompanied by so serious a lowering of 
the quality as to be most unsatisfactory to all 
concerned. 


890 


The chief characteristic of all clay is its 
plasticity—so much so in fact, that some ex- 
perts maintain that a material having the 
chemical composition of clay but devoid of 
potential plasticity, cannot be termed clay at 
all. Others go to the other extreme, and 
would have all plastic, rocky, or earthy ma- 
terials defined by the term “clay,” quite irre- 
spective of their composition. Yet the tendency 
of modern brickmakers is to avoid using this 
property of plasticity as far as possible, because 
it introduces certain costs of manufacture which 
they wish to avoid. The quality of the bricks, 
in such men’s opinion, is of secondary import- 
ance. Hence simultaneously with the appli- 
cation of machinery to the development of 
the manufacture of bricks from a carefully 
prepared, highly plastic mass, possessing 
great cohesion and much strength when fired, 
there has been a movement having for its 
object the suppression of all the plasticity of 
clay used for brickmaking, the earth being 


shaped in powerful presses, the compression 


of which is sufficient to give the bficks sufficient 
cohesion to enable them to be taken to the 
kilns, whilst the heat in the latter is arranged 


to cause sufficient vitrification to hold the - 


particles together and to form a brick of 
sufficient strength to meet the public demand. 
A microscopical examination of bricks made 
by each of these processes will readily show 


differences in texture and structure, and in 


all cases where safety and durability are 


desired, there can be no question as to which 


brick is the more suitable. Where price is 
the chief consideration, however, it is obvious 
that a method of manufacture which does 
away with all the processes involved in the 
development of the plasticity of the clay and 
its subsequent destruction in the bricks, must 
be cheaper, and this ‘‘ dry process ” in various 
forms has, consequently, been very popular, 
though users of bricks are now realising its 
limitations, and are slowly but surely returning 
to bricks made of more plastic material. 


THE STIFF-PLASTIC, SEMI-PLASTIC AND 
SEMI-DRY PROCESSES. 


Between the fully-plastic paste and the non- 
plastic powder are many intermediate stages, 
each of which has been dignified by a separate 
title, intended to convey to the purchaser that 
the bricks have all the advantages of plastic- 
made bricks, whilst being in reality made by 
a process more akin to the “dry” method. 
Hence such unsatisfactory and misleading 
terms as ‘‘semi-plastic,’’ ‘‘ semi-dry,’’ and 
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“ stiff-plastic’’ are in frequent use at the 
present time. 

From the brickmaker’s point of view the 
necessity of adding water to a material, and 
of mixing to form a plastic paste which is 
moulded and has afterwards to be dried, 
involves several unremunerative operations, of 
which the chief are the cost of mixing the 
water and material, and the removal of this 
water by drying. Tothe actual manufacturers 
of bricks the advent of any process in which 
one or more of these operations may be avoided 
is very important, especially when it is found 
that well-made bricks of the new type are able 
to resist a greater crushing strain than ordinary 
plastic-made bricks, with which no special 
care has been taken. The disparity of the 
premises in this argument is commonly over- 
looked, and the brickmaker who considers. 
himself progressive at once. endeavours to 
employ some of the newer types of machinery. 
Later, he finds that he has to encounter many 
difficulties which were never anticipated at the 
start. 


OBJECTIONS TO THE PLASTIC PROCESS. 


The objections to the plastic process, as 
described in the preceding lecture, may be. 


‘stated briefly as follows :— 


1. The production of a plastic. paste re- 
quires time and skill, and is expensive. 
Unless the machinery is carefully designed 
and adapted to suit the particular materials,,. 
many difficulties occur in the actual making,,. 
and the product is so soft as to be particu- 
larly liable to damage by careless workpeople: 

2. One pound or more of water must be 
removed from each brick before it can be 
taken to the kiln, and this drying must be 
effected in a cautious manner, requiring 
special skill, and often special drying chambers 
heated by fuel or steam, and consequently 
expensive to erect and maintain. 

3. Plastic-made bricks are often so dense 
when dry that the earlier stages of the firing 
in the kilns must be carried out with the 
greatest circumspection, or the bricks will 
split and crack owing to the escape of the 
moisture still left in them and unremovable by 
drying. The time required in the kilns is, 
therefore, prolonged, necessitating larger or 
more numerous kilns and an additional ex-. 
penditure of fuel. 

4. Difficulties in connection with the actual’ 
shaping of the bricks, due to imperfect con- 
struction of the dies or the pug-mill, are also- 
common and are often difficult to remedy. 
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It is in order to overcome these objections 
that the various other processes of brick- 
making are employed. Yet in using these it 
must never be forgotten that the real value of 
a brick is almost exactly proportional to the 
plasticity developed in the clay of which it 
was made, and the care exercised in its manu- 
facture and firing, so that the less the use 
made of the chief characteristic of a clay, the 
lower will be the intrinsic value of the brick, 
though it may still be sufficiently good to sell 
well, and to satisfy a large number of users. 
This, however, is an economic aspect of the 
subject into which it is not proposed to go 
further at present. 

Although clays may be made of any degree 
of consistency between that of a fully- 
developed plastic paste and a dry, non-plastic 
powder, the majority. of machines now in use are 
designed for only four distinct grades. These, 
in sequence, are: (æ) Machines to make a 
plastic paste. (4) Machines to make a stiff 
paste which is plastic, though not so much so 
as that used for hand-made bricks; these 
machines are used in the ‘“ stiff plastic’’ pro- 
cess. (c) Machines in which the plasticity of 
the clay is so slightly developed as to be just 
sufficient to bind the particles together in the 
press, but no more; the material is not dry 
but feels only slightly damp; on pressing it 
in the hand it forms an adhesive mass some- 
what resembling fine, wet sand, and can be 
modelled and carved, but not with the same 
delicacy as a more plastic clay; machines of 
this type are known as ‘‘semi-dry”’ and 
‘‘semi-plastic’’ machines, both terms having 
an almost identical meaning. (æ) Machines 
using clay which is sufficiently dry to be in 
the form of a powder, though having sufficient 
moisture to retain its shape after being under 
considerable pressure. Machines of this type 
are chiefly used for the manufacture of fancy 
tiles, but are also employed for certain classes 
of bricks, notably those from waste materials 
and containing little or no clay. 

The first of these—the plastic process—in 
which a soft, plastic paste is produced, needs 
no further mention as it has already been de- 
scribed in previous lectures. The second— 
known as the “ stiff-plastic process ’’—is par- 
ticularly interesting, as it appears to be the 
method most likely fo be employed in the near 
future. It combines most of the advantages 
of the use of a plastic mass without the disad- 
vantage of using so much water, so that the 
drying may be more rapidly carried out, and 
in some cases the bricks may be taken direct 
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from the machines to the kilns, no drying 
apparatus being employed. For better class 
bricks, however, some amount of drying is 
usually desirable. 


STIFF-PLASTIC PROCESS. 


The materials used for the stiff-plastic pro- 
cess are all those clays and earths which 
contain sufficient true clay to make a suitable 
brick, and which are sufficiently free from 
deleterious ingredients. As only a small pro- 
portion of water is required in the material, it 
is usual to apply this process to rocky clays, 
shales, and other comparatively dry materials, 
but it may also be used for moist, plastic clays 
provided that these are mixed with sufficient 
dry material to form a suitable product for the 
brickmaking machines. It is not by any means 
necessary to use pure Clays; on the contrary, 
a considerable proportion of non-plastic ma- 
terial is often an advantage, providing the 
true clay present is in such a form that its 
plasticity may be fully developed under the 
conditions of manufacture. Very wet materials 
cannot readily be used in this process, unless 
some dryer materials are also available ; hence 
in yards which are liable to be partially flooded 
in wet weather, a considerable quantity of ma- 
terial must be stored under cover if uninter- 
rupted working is desired. The most suitable 
materials for treatment by this process are the 
shales and rock-clays which are hard when 
mined or quarried, but which are readily re- 
duced to powder, and when mixed with water 
form a paste of sufficient plasticity to meet all 
requirements, without becoming sticky. As 
large shale deposits are found in many parts’ 
of the country which are scarcely available for 
use by the plastic process, except with a high - 
cost of manufacture, the introduction of the 
stiff-plastic process has opened up extensive 
deposits formerly considered of little value. 

The great variety of materials which may 
be used in the manufacture of bricks by the 
stiff-plastic process has led some brickmakers. ` 
to consider that quartzose rock may be used 
in any quantity, and that, consequently, the 
quarry men may dig ‘‘straight ahead ”’ regard- 
less of the nature of the ground. Such foolish- 
ness soon reveals itself in the poor quality of 
the bricks, for no process has yet been dis- 
covered which can use any materials—plastic 
and non-plastic—in any proportions in which 
they may chance to occur, these proportions 
being constantly changed in a totally irregular 
manner. | 

Material to be worked by the stiff-plastic 
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process must usually be reduced to powder, or, 
at least, all coarse lumps must be removed. 
If the clay is somewhat tough and sticky, it 
may be passed through crushing rolls, but it 
is in most cases preferable to use an additional 
amount of non-plastic material, and to crush 
the mixture with edge-runner mills. These 
consist (as shown in Fig. 16) of two solid 
wheels or runners, which rotate on a fixed or 
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forces to rotate by the friction induced. In 


order to prevent the material from being 
passed beneath the runners more than is 
necessary, it is usual to have a portion of the 
pan perforated with circular holes or slots, 
the material being carried over these by the 
force it gains from the speed of the pan, and 
by its impact against fixed scrapers. Any 
material which is too coarse to pass through 
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EDGE-RUNNER MILL, 
(By permission of Messrs. Thos. C. Fawcett, Ltd.) 


revolving pan. Ifthe pan is fixed, the runners 
are dragged round, or pushed round me- 
chanically, and the material is crushed by 
their pressure. It has become customary in 
recent years, however, to employ revolving 
pans ; the axles of the runners are then sta- 
tionary, with the exception of arsmall-up and 
down motion permitted to them in order to 
minimise the effects of excessively large lumps 
onthe pan. These revolving pans are driven 
by means of a pinion anda large crown wheel, 
the material on the pan being carried round 
and round beneath the runners, which it 


the perforations or slots, is again passed 
beneath the runners to be re-crushed. 
The crushed material falls through the per- 

forations in the pan on to a plate below the 

pan and scrapers revolving with the pan, or 
into a well (‘‘ open base’’) built of brickwork. 
If a plate is used to receive the clay, the 
scrapers attached to the underside of the pan 
carry the crushed material round until it 
reaches-an opening in the plate, and falls 
through into a small well, or ‘‘ boot,’’ usually 
made of metal in modern works, or of wood in 


older ones. 
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The material is withdrawn from the well (n 
both types of grinding-pan) by means of a 
simple elevator, which consists of a rubber, 
leather, or composition band, to which are 
attached a number of cups or buckets, placed 
at regular distances from each other, the 
whole band (which resembles the bélts used 
for driving machinery) being mounted on a 
pulley at each end, the upper one constituting 
the driver. 

By this means the material, in the state of a 
coarse powder containing some finer particles, 
is conveyed to a screen. Two main types of 
screens or riddles are used. One is fixed, 
and consists of a series of parallel wires 
tightly stretched over frames at each end 
by means of keys similar to those used in 
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PERFORATED METAL SCREEN. 


pianos: hence the name ‘‘ piano screen.” 
The other type of screen consists of a wire- 
gauze or perforated-metal sieve (Fig. 17), and 
may be flat, circular or hexagonal. The 
two latter may revolve if desired. The size of 


the particles passing through the screens is’ 


dependent upon the distance between the 
wires, or upon the size of the perforations or 
meshes, and care is needed in the selection of 
these. The material which is too coarse to 
pass through the screen is returned to the 
grinding mill to be still further crushed. The 
fine material is received on a special floor, or 
it may pass directly to the mixing machines. 
Where sufficient space is available, it is better 
to allow the screen to deliver on to a floor 
rather than direct to the machines, as irregu- 
larities in output are then of less consequence, 
and a more evenly -mixed mass may be 
obtained. To secure a regular supply of 
material to the grinding pan (especially when 
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clay and sand are mixed together) an auto- 
matic feeder should be used. 

The finely-powdered material must usually 
be mixed with sufficient water to make it of the 
desired consistency, though less is required 
than when the full plasticity of the clay is to 
be developed. The powder is allowed to fall 
in a steady stream into one end of a mixing 
machine, water flows on to it through a series 
of small holes in the supply pipe, and the 
action of the machine carries both material 
and water forward and incorporates them 
thoroughly. From the mixer the material 
passes to a pug-mill and out through a die, the 
final process being identical in principle with 
that used for wire-cut bricks, the only differ- 
ence being the greater stiffness of the paste 
which necessitates certain alterations in the 
proportions of the various parts of the machines, 
though these need not be described here. 

There is, however, a somewhat different 
process used with much success with a stiff- 
plastic clay, and this has, in recent years, 
largely displaced the use of the wire-cut 
process where it is desired to send the goods 
direct to the kilns. This newer method con- 
sists in making a rough clot which is formed 
in a preliminary mould, the final shape of the 
brick being obtained by re-pressing. Various 
makers of machinery have patented machines 
for this purpose which differ considerably 
in detail, but the main principle, viz., the 
moulding of a rough clot and pressing this 
accurately in a second press is used in all. 

In the Bradley-Craven machine (Fig. 18) the 
paste is forced into moulds in a revolving 
table by means of a small vertical pug-mill. 
As each mould is filled in turn it is carried on 
by the partial rotation of the table until it 
reaches the point where it is be emptied. The 
bottom of the mould is then lifted by means of 
a cam, and the brick is thus lifted out of the 
mould and pushed on to a carrier which takes 
it to a re-press. | | 

In the Fawcett machine the clot-mould re- 
sembles a large cogged wheel in which the 
spaces between the cogs form the mould, tem- 
porary ends being formed by the fixed part of 
the machine immediately at the end of the 
pug-mill which, in this case, is horizontal. 

Other makers have adopted various means 
of facilitating the operation of filling or 
emptying the mould, and in the Sutcliffe- 
Speakman brick machine the gearing is so 
arranged that the pug-mill works very slowly 
when not engaged in filling the mould, thereby 
saving a certain amount of power. 
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Stiff-plastic bricks may be taken direct to 
continuous kilns, but it is usually better to dry 
them first in a tunnel dryer, or on a steam- 
heated floor, as the moisture is then more 
satisfactorily removed than in the kiln, and 
the loss by improperly dried bricks is much 
less. 

Although the final pressing in a stiff-plastic 
machine really constitutes a re-pressing of the 
clot, some makers use an additional re-press 
machine for the manufacture of facing bricks, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


August 26, 1910. 


process, the clay must be sufficiently dry to be 
readily crushed, and it must be of such a 
nature that it can be machine-moulded ata 
rapid rate, the average output of a stiff- 
plastic machine being 10,000 to 12,000 bricks 
per day of ten hours. Where the material is 
in a pasty state so that no more water need be 
added to it to make it of a stiff-plastic con- 
sistency, it is seldom wise to work it by this 
method unless it is in such a state that it can 
be used without any preliminary treatment. 
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BRADLEY-CRAVEN MACHINE, 


the bricks being passed into this immediately 
after their leaving the ordinary machine or 
after they have been partially dried. Unless, 
however, the material is peculiarly difficult it 
is unnecessary to subject them to this treat- 
ment, as the ordinary stiff-plastic machine 
should, if maintained in good order, be able to 
do all that is needed in the shaping of the 
brick. If, through lack of adjustment, the 
machine produces unsatisfactory bricks it is 
surely wiser to adjust the machine rather than 
to give the bricks additional pressings, though 
with some clays this last cannot-be-avoided. 
For successful manufacture by the stiff-plastic 


It is, of course, possible to treat moderate 
quantities of such clays in a pasty form ina 
grinding mill with a solid pan, but to obtain a 
sufficiently even composition with a reasonable 
expenditure of power, it is usually necessary 
to work with a softer paste, and the bricks 
must then be made by a more plastic process. 
The stiff-plastic process is. whenever it can 
be properly used, the most satisfactory of all 
methods of brickmaking, as it combines most 
of the advantages of the fully developed 
plastic clay, with a reduced cost in drying the 
bricks. Stiff-plastic bricks may go direct into 
kilns, but a preliminary drying is preferable. 
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SEMI-DRyY PROCESS. 

‘Where the material is sufficiently dry to be 
in the form of a powder which readily “balls ”? 
on leaving the grinding-pan, it is often eco- 
nomical to work it up without any addition of 
water at all. As the material is not com- 
pletely dry, this process is known indifferently 
by the terms ‘‘ semi-dry ’’ and ‘‘ semi-plastic,”’ 
both being equally unsuitable, but used in the 
absence of a more accurate term. 

The principle underlying the semi-dry pro- 
cess is that the material must be sufficiently 
damp to hold together in a compressed state, 
but must not be so damp as to need pugging 
or drying. Bricks made by this process are 
quite distinct in character from those in which 
the plasticity of the clay has been more fully 
developed, and though they were much used a 
few years ago they are rapidly being displaced 
(except for common work ‘near London) by 
_ stiff-plastic bricks. 

Where the material is of a suitable nature to 
be used without pugging, the semi-dry method 
of working effects marked economies in the 
cost of production, as it- dispenses with the 
expenses of pugging and drying, and the 
friction of the material in the plant is also 
materially reduced. Against this must, how- 
‘ever, be set the added power required to com- 
press the material into bricks; this, in some 
instances, being very great. 

The semi-dry process is carried out in its 
most perfect form in the neighbourhoods of 
Accrington and Peterborough, where a' suit- 
able material extending to great depths is 
found in such large quantities as to make the 
manufacture of bricks on a colossal scale 
perfectly feasible, although this same material 
worked on a small scale introduces so many 
difficulties on account of its variations in com- 
position. as to render it almost useless. 

To be worked to advantage the material 
must be cleared of surface soil, or ‘‘ callow,” 
` and must be then worked vertically, so that 
several strata may.be mixed together in defi- 
nite proportions. This is best effected by 


using powerful steam or electric navvies, 
which are capable of excavating a ton of- 


material at a single stroke. From the navvy 
the material is taken in waggons to the 
grinding pans, and the fine material is sepa- 
rated by means of screens. It is then carried 
away by spiral conveyors, which mix it and 
convey it simultaneously, the coarse material 
being meanwhile returned to the mills to be 
re-ground. The powder falls down a small 
chute to a Whittaker press which first fills a 
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sliding feed-box and thence the first mould. 
The amount of material received into the 
mould can be instantaneously adjusted to 
allow for variations in the moisture in the 
material. The pressure is applied through 
descending plungers, the driving mechanism 
being so arranged as to give two distinct 
nips or pressures on the bricks. The object 
of this is to liberate as much air from among 
the particles as possible, so that when the 
final pressure of not less than 80 tons ‘is 
exerted, there may not be any air imprisoned, 


' as this would cause cracks in the bricks. 


It is necessary in Peterborough to re-press 
the bricks, so that four distinct pressures are 


applied, viz., two in the first mould and two 


more in the second. In this quadruple press 
the powdered and well-mixed material falls 
first into the sliding box, then into the 
mould, where it is compressed into a brick, 
and, on the bottom of this mould rising, the 
returning action of the sliding feed-box pushes 
the brick on to the bottom of the second press. 
Here it is re-pressed, raised, and taken off by 
hand, and placed on a barrow or conveyor. 
Bricks made in this way are so dry that they 
may safely be taken direct to the kilns and 


burned in the ordinary manner. 


The chief advantages of this process, for 
shales and other hard material, are the great 


_ pressures which may be employed, whilst yet 
~ using. less power than is needed in other pro- 


cesses, the absence of drying arrangements | 
and the consequent saving in fuel, and the 
accuracy in shape of the bricks. As these are 


‘not plastic, they shrink so little in burning 


that there is but little liability of twisting or 
warping. -The disadvantages of this class of 
brick are their surface density, which often 
makes them difficult to lay rapidly, as mortar 
does not readily adhere to them, the absence 
of a peculiar texture to which plastic-made 
bricks owe their great durability, and the diffi- 
culty experienced in obtaining a perfectly 
sound brick which is of equal density and 
strength throughout. This last-named defect 
is specially ‘characteristic of semi-dry bricks, 


apd though many attempts have been made to 
remove it, there is no machine at present in 


use which entirely overcomes it with certain 
clays, which are otherwise quite suitable for 
manufacture by this process. 


DRY PROCESS. | 
‘Bricks made by the “dry” process are 
obtained in a precisely similar manner as 
those just described, but greater pressures 
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are often needed. A number of other types 
of presses are also used, but they do not 
affect the general principles underlying*the 
manufacture. Perfectly dry material is seldom 
used for brickmaking, as it would usually 
necessitate the clay being artificially dried 
before use, an expensive and quite un- 
necessary process. 

For materials other than clay, this dry- 
pressing is in great demand, but the ‘“‘bricks’’ 
so used are, as yet, comparatively new and 
untried. They are chiefly of the sand-lime or 
slag-brick variety, in which the particles of 
non-plastic material are united, first by great 
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given, the first to fill the mould properly, and 
the second to give the final compression. 

The pressure required is very great—1 50 tons 
or more on each brick—though there is a limit 
which must not be exceeded, or the bricks will 
be cracked. 


CARE OF THE PLANT. 


All brick presses require a considerable 
amount of attention and no little mechanical 
skill if first-class bricks are to be produced 
continuously in large numbers. The wear and 
tear on the plant is considerable, and as the 
size of the bricks must only vary within very 
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EMPÉROR Press. 
(By permission of Messrs. Sutcliffe, Speakman and Co., Ltd.) 


pressure and later by the combination of the 
lime and silica always present in such bricks, 
either as the result of heating in the presence 
of steam under considerable pressure, or by 
actual burning, as in the case of ordinary 
bricks. i 

A typical machine for making dry-press 
bricks is that manufactured by Messrs. Sut- 
cliffe, Speakman and Co., Ltd., and termed 
the ‘“‘ Emperor” press (Fig. 19). This has a 
rotating table which carries the moulds, the, 
pressure being applied through pistons: 

A different type of machine is made by 
the Nuneaton Engineering Co., and is very 
satisfactory with some materials. 

It is eminently desirable that the material 
shall be simultaneously pressed from above 
and below, and that two pressures should be 


narrow limits, it is necessary to keep? the 
linings of the moulds in a good state of 
repair. For this reason, the moulds of all the 
better machines are so constructed that the 
portions in contact with the bricks can be 
readily removed and replaced with fresh. 
portions, the worn lining plates being mean- 
while dressed to the correct size, so that they 
may, at a later date, be used over again. 
Some firms of brick-machine makers have 
exercised much ingenuity with regard to this 
part of their machines, and the necessary 
alterations may now be made in a few minutes 
by any of the men ordinarily engaged in 
attending to the machine, but little mechanical 
skill being necessary for this part of the work. 

It is a curious fact that whilst most brick 


manufacturers pay great attention to the 
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cleanliness of the engines, they allow the 
brickmaking machines—which are consider- 
ably more expensive—to remain in a very 
dirty condition, and appear to forget that the 
labour of keeping them clean not only pro- 
duces better bricks, but:does so at a less cost 
both for driving power and repairs than when 
the machines are neglected. 


MACHINES COMPARED. 
In comparing the various processes or 
methods of brickmaking now in use, it will 
be found that each has special advantages 


(3) the- burning. Each of these is of almost 
equal importance, as imperfection in any one 
of them reduces the value of the brick. Unless 
the material is properly prepared it will not 
be durable after burning, and will probably 
cause much trouble to the manufacturer, 
especially in the dies and presses. Generally 
speaking, the more a clay is worked the better 
will be the resulting brick, but this is not in- 
variably the case, and instances occasionally 
occur where a clay has been treated too- 
thoroughly at an early stage, considering the 
after-treatment. Thus, a clay must not be 
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CONVEYOR TAKING BRICKS FROM MACHINE. 


not possessed by the others, but these are 
only available under certain conditions or 
with certain materials. Thus, a highly plastic 
clay cannot well be made into bricks by the 
dry process, as, unless it is kept perfectly dry, 
its plasticity will interfere with its. passage 
through the machinery. , On the contrary, it 
is seldom that a very short material, possess- 


ing but little potential plasticity, can-be:manu-: 


factured into bricks without the use of great 
pressure, and for such a material the dry or 
semi-dry method:-is to be preferred. In the 
manufacture of bricks, by whatever process, 
there are three main points, each of which 
must be fully considered and adequately pro- 
vided for if satisfactory results are to be 
obtained. These are (1) the preparation of 
the material, (2) the shaping of the brick, and 


made plastic to any appreciable extent if it is. 
to be worked by the semi-dry or dry process, 
or it will adhere to the moulds and cause 
trouble. On the other hand, a clay which is- 
but slightly plastic will not bind properly 
unless it is pressed much moré strongly than 
would be necessary had its earlier treatment: 
been more.complete. 

Many clayworkers at the present time- 
neglect their opportunities, and are satisfied 
so long as they make something resembling” 
bricks ;. they are but: little concerned with the 
relative proportions of power required for 
driving the different portions of the plant, or 
the means used for conveying bricks from one- 
part of the works to another. They conse- 
quently do not see the enormous changes- 
which have taken place in the manufacture of 
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‘bricks during the past few years, and fail to 
realise the economies in manufacture which 


are now possible, but which were not available 


ten years ago. 

Uniformity in composition, and particularly 
in the proportion of moisture in the raw 
material, is one of the first essentials to suc- 
cessful brickmaking. If the material is 
delivered to the shaping machines ina paste 


or powder of varying moistness it will be im- | 


possible to make bricks satisfactorily; they 
will vary in size and properties, some will be 
softer than others, and so will shrink more 
during the drying and burning, and the 


tendency to twist and warp will be greatly ` 


increased. | 

The more moisture a clay can contain— 
provided it is properly distributed—the better 
will be the resulting brick, if all other con- 
‘ditions are equally satisfactory; but the mois- 


ture must be removed at a later stage in the - 
manufacture, and as this takes both time and | 
money, most manufacturers endeavour to work _ 


with as dry a material as possible, even though 
their goods suffer in quality thereby. 

In the manufacture of dry. and semi-dry 
bricks particularly, the more moisture there is 
in the raw material, the stronger will be the 
green bricks, and whilst too much water will 
prevent the machines working at their- full 
capacity and so must be avoided, it is far 
better, from the point of view of the qualities of 
the finished bricks, to have too much rather 
than too little moisture in the raw materials. 
For this reason, bricks made by the stiff- 
plastic process are often superior in texture 
to those made by another process in which a 
‘dryer material is used, but are inferior to 
those made from a more plastic material. 

In shaping bricks, the matters requiring 
‘chief attention are the machinery itself, which 
must be carefully adjusted to suit the material, 
so as to produce well-shaped bricks, the means 
adopted for enabling the brick to leave the 
machine without spoiling its shape (lubrication 


-of the dies, &c.), and the means.used.for con- 


veying the bricks from the machine to the 
‘dryer or kiln. Ifthe bricks are soft they must 


not be-touehed. with the hands, but if. hard... 


they may be lifted direct without damage, 
though even with hard bricks itis better to use 
pallets, between which the brick is carried, 
than to lift with one hand as is often done. 
If no pallets are used the hands should be 
held in such a manner as to take their place, 
the bricks being carried with the palms and 
not with the thumb and fingers. 
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Fig. 20 shows an ingenious automatic con- 
veyor (designed by Mr. G. T. Smith) attached 
to a Bradley-Craven machine. 


- According to the amount of moisture in the 


bricks and the extent to which it is necessary 
to remove it before taking them to the kilns, 
the use of a dryer is or is not necessary. The 
bricks, either dry enough because of the method 
of manufacture used, or dried purposely, are 
ready for the final stage in the manufacture— 
the burning—in which they lose their original 
characteristic, potential, or actual plasticity. 


‘This stage will be described in the next lecture. 


EXPERIMENTAL FARMS IN NORTHERN 
ITALY. 


The Foreign Office report on the trade of Venice 
for 1908-9 (No. 4406, Annual Series) gives some 


- information as to the experimental farms in the pro- 


vinces of Venetia. : All the schools of agriculture in 
these provinces, it is stated, have wisely adopted the 
plan of having large experimental farms for practical _ 
agricultural instruction in their respective districts. 
There is one at Gambarare, in the province of Venice, 


consisting of 50 fields, equivalent to about 47 acres ; 
37 fields were given to farmers for cultivation on 


condition of their yielding half the produce to the 
school, and 13 fields were allowed to be kept by the 
old tenants on the same rent as they. were paying to 
the former owners. The metayers have to follow the 
directions of the school with respect to the cultivation 
of maize, wheat, grass, beet, potatoes, &c. There 
are also vines and some mulberry trees. The capital 
required for purchasing the necessary cattle was 
collected among the local agriculturists by shares 
of 100 lire (£4), to be gradually reimbursed from , 
the income of the land, so that the school will 
eventually remain sole owner of the cattle. At the 
end of the past two years the mefayers were in a 
prosperous condition, and the school, after having 
paid the rent of the farm and having put aside a 
reserve fund, paid off about 20 shares. The farm is 
supplied with an equipment of agricultural machines. 
Agriculturists have free access to the farm and the 
right to inspect the books relative to its administra- 
tion. 

The Scuola Paterna also maintains a small model 
farm at the Lido chiefly for the cultivation of horti- 
cultural produce and fruit. There is an experimental 
farm at Brusegana, in the province of Padua, one at 
Quinto di Valpantena, in the province of Verona, one 
at Conegliano, in the province of Treviso, one at Sant 
Osvaldo, and one at Pozzuolo, in the province of 
Udine. The Count of Asarta has a large model 


„estate at Fraforeano, in the last-named province, | 


which is provided with electric power for driving — 
machinery for farming operations and other purposes. 
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Such experimental farms will; no doubt, be of great 
advantage for improving agricultural education in the 
rural districts, as all possible facilities are afforded to 
-agriculturists for visiting the farms and obtaining 
practical information on all agricultural matters. 


ARTS AND CRAFTS. 
THE BRUSSELS EXHIBITION. 


Great Britain.—There are thousands of people 
-in this country who have been shocked by the 
news of the great fire at the Brussels Exhibition 
and the practical annihilation of the British and 
‘Belgian sections. It seems almost incredible that so 
much damage could have been done in so short a 
-time—and yet the fact remains that in something 
ander an hour a collection of exhibits which was, in 
-some'respects at least, the finest which we have sent, 
at any rate within the last few years, to any inter- 
national exhibition, was completely wiped out. 

The exhibits in the British Section at Brussels were 
‘remarkably uneven in range : some trades were almost 
or quite unrepresented, whilst in others a very large 
and representative show was made. That is what 
very often happens at big exhibitions. But in spite 
of these inequalities our collection formed an ex- 
tremely interesting exhibit, and its careful planning 
and arrangement, together with the absence of those 
trumpery booths which have spoilt the effect of the 
British portion of some exhibitions, and the general 
. dignity of its appearance led one to hope that the 
official recognition of the Board of Trade augured 
well for the future of British exhibiting. 

Of course, anything like criticism of the British 
and Belgian exhibits would be out of place at 
the present moment—but it may be worth while 
-to note a few of the more interesting points in 
that part of the British Section which was con- 
cerned with applied art. Unlike France, Germany, 
and Holland, Great Britain had no special part of her 
exhibit labelled as modern arts and crafts or decora- 
tive art, but, in spite of that, no inconsiderable portion 
of her space was occupied by objects into which art 
and craftsmanship entered to a large degree. The 
point where England seemed to be rather weak was 
furniture. There were good copies and adaptations 
of old styles but very few pieces which showed any 
` sort of idea of a twentieth century style. Printed and 
. woven silks, block and machine-printed cretonnes, 
tapestries and carpets were all adequately represented 
and there was one large exhibit of glass sent by Mr. 
Webb, of Stourbridge. Miss K. Adams exhibited 
_ some very fine examples of bookbinding and the 
Oxford University Press made a very good show. But 
the salient feature of the exhibition was, undoubtedly, 
the magnificent display of pottery. Pots. are, of 
course, amongst the easiest things to show‘at an exhi- 
_bition—and there was certainly no lack of them at 
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‘Germany, Italy, Holland, Belgium, Austro-Hungary, 


-was nothing to touch the British exhibit. 


- metal objects. 
samples of their usual type of work, some examples 
_of crystalline glazes, one or two of them wonderfully 
- delicate in colour. 
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Nearly every nation of Europe—France, 


Denmark, Italy—showed some pottery, and many of 
them showed it in very large quantities, but there 
We showed 
practically no tiles—perhaps, because the arrangements 
of the English section would hardly have allowed of 


-their being displayed to the best advantage—but of our 
pottery exhibit, as a whole, we have every reason to be 


proud. A few of the old-established firms were 


‘conspicuous by their absence, but there was, taken 


altogether, a very representative and an extremely 


‘satisfactory collection of the work of the English 


potters. The Pilkington Tile and Pottery Co. had 
sent three cases of pots, which included some really 


. beautiful examples of their painted lustre vases as 


well as of their crystalline and fruit-skin glazes—an 
exhibit which reached the high-water mark of English 
pottery production. Mr. Bernard Moore showed 
some very interesting work, the result of experiments 
with ambé and other glazes, some of which were 
extraordinarily rich in effect, and led up in colour to 
the brilliant red of the Royal Doulton. Mr. Howson 
Taylor and Messrs. Ashworth both showed pots 
rather unlike the usual run of work, and thoroughly 
well worth looking at; and Messrs. Wedgwood 
exhibited a collection not only of their well-known 
jasper ware, but also of simple hand-painted crockery. 
Altogether there was no lack of variety or of indi- 
viduality about the British show. It was, therefore, 


singularly unfortunate that the collection, which, of 


course, included a good many examples which it will 
be quite impossible to reproduce, should have 
perished in the flames. The new British exhibit, 
which it is hoped will be ready for public inspection 
by the middle of September, will doubtless be very 
interesting, but it cannot quite make up for the more ° 
carefully-prepared exhibition which it will replace. 


France.— France, not content with the work shown 
in the industrial section, where beautiful silks and 
some interesting jewellery and hornwork were to be 
seen, had arranged a special salon for decorative art. 
This was, fortunately, so far removed from the part 
of the building affected by the fire that it must have 
escaped unhurt. Part of the room was partitioned 


off into a number of small recesses furnished and 


decorated with admirable reticence and taste, the 
rest of the space was given: up. to glass cases in 


which smaller objects were shown, and stands’ with | 


movable arms on which designs were arranged. 


Perhaps the least satisfactory part of the French 


show was the designs for repeating patterns, some 
of which were not above the level of clever students’ 
work. There was, however, some beautiful craft- 
work, especially in the way of jewellery and small 
The Sévres manufactory sent, besides 


A few good pieces of leather- 
work were shown and some very. interesting bits of 


goo 


string embroidery. Glass was represented by the 
work of the Ecole de Nancy, which showed. how 
much furtber the kind of decoration on glass which 


~ made such a stir at the last Paris Exhibition, and was ~ ~ 


Jargely associated with the names of Gallé and Daum, 
has gone in the Jast few years. . There were some fire- 
screens and other panels made in one piece of glass 
with decorations in relief in glass of different colours, 
which gave really beautiful effects when seen with 
the light behind them. The Imprimerie Nationale 
sent a show of illustrations, and the Union Centrale 
des Arts Décoratifs has for the first time lent some 
of the most remarkable works from its collection. 
Altogether, there is about this little French exhibit, 
small and unpretentious as it may be, a certain 
grace and charm which makes it a harbour of refuge 
in the midst of along series of exhibition galleries 
arranged in the ordinary way. 

Germany.—The German buildings are grouped 
together at the far end of the gardens, and form a 
very imposing ensemble. German architects and 
decorators seem to have thrown themselves into their 
work with characteristic thoroughness, and the result 
is a series of complete rooms. furnished and decorated 
in widely different styles, which forms a very instruc - 
tive epitome of modern German work at the present 
day. The architects mainly resporisible are Emanuel 
von Seidl (Munich), Peter Behrens (Neuabelsberg), 
and Bruno Paul (Berlin), and they and their colleagues 

. have produced an exhibition which is very well worth 
careful attention. In the German work as a whole, 
however, there appears to be a restless desire 
‘for novelty and originality which, whatever it may 
lead to in the course of time; is at present rather 
unsatisfactory. Most of the nations of Europe have 


worked their way.through the New Art phase, and — 


have dropped the style utterly and completely; the 
Germans, on’the other hand, ‘seem to be trying to see 
what they can make of it. 

Thée.:German exhibit includes a good deal of tile- 
work and pottery. There is one very striking tiled 
‘room executed by Villeroy and Bock after designs 
-by Paul Thiersch, of Charlottenburg: the Royal 
Porcelain Manufactory, of Berlin, sends a large collec- 
‘tion of work, including some unusual figure work and 
a very fine sang de beuf vase, whilst the Royal 
Bavarian Porcelain Company, of Nymphenberg, 
:is also well represented. Work of a more experi- 
-mental nature is shown by Professor Lauger, of 
Carlsruhe, and Jul. V. Gulbrandsen, of Selb, 
-and the archducal- factory: at Darmstadt ex- 
- hibits some decidedly interesting work. It is, 
however, in metal work that Germany really comes 
out strongest from an artistic point of view. The 
-beaten silver work executed. by P. Bruckmann and 
Sons, of Heilbron, from designs by various artists is 
- both virile and uncommon, and there is plenty of other 
- work which is attractive from its vigorous and manly 
“treatment as well as its good ‘execution. Of em- 
-broidery and other textile work there is so little that 
-it hardly countsatall.. -> 
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Holland, Italy, Denmark, and Austro-Hungary.— 
Of the remaining countries, ‘Holand sent perhaps the 
most interesting show, which included several very 
happily-planned rooms, some prettily-coloured carpets. 
from Rotterdam and Deventer, and some ecclesi- 
astical goldsmiths’ and silversmiths’ work sufficiently 
different from the ordinary to be well worth looking 
at. Some of the best known pottery firms have not 
sent anything, but Chris. Lauvoy of Gouda has 
succeeded in getting some very charming effects of 
colour in his lustre and other pots. The educational 
section, too, is interesting. The Dutch seem to have 
recovered at last from their very bad attack of art 
nouveau, and the school work is much more sober 
and no less original than it was a couple of years ago. 
The embroidery is still on the severely simple lines 
we are beginning to look upon as specially character- 
istic of Dutch work and, on the whole, it is quite 
remarkably satisfactory. The little exhibit from the 
Dutch colonies includes some work well worth care- 
ful attention, and there are native carvers, weavers, 
and battick workers: making their goods on the spot. 

Italy displays a rather miscellaneous collection of 
wares, including pottery by Cantigalli, Chini, and 
the Societá Ceramica di Faenza. There is glass 
and lace from Venice, Murano, and Burano, and a 
beautiful little show of cutwork exhibited by the 
society known as the Æmilia Ars. 

Denmark has an interesting little show in which 
are exhibited not only the fine porcelain and the com- 
paratively common alumina ware of the Royal Copen- 
hagen Works, but also two or three little stands of 
stoneware vases well worth looking at. The leather- 


work and jewellery in this section are less satisfactory, 


but they show a certain amount of individuality. 
From Austro-Hungary come pots by Zsolnay and 


others, and a little show of Bohemian glass. 


In short, though the Brussels Exhibition is not a 


very easy place in which to study modern decorative 


art, it does contain a good deal of material for those 
who are really interested in the subject and prepared 
to spend some time hunting for what they want; 
and though some of the finest things have perished, 


what remains is by no means inconsiderable. 


EMPIRE NOTES. 


| A Model Canadian. University.—The development 
of Canada -from East to West grows apace. The 
latest example comes from the province of Saskat- 
chewan,' where, on July 29th, Sir Wilfrid Laurier 
laid the foundation-stone of the new Provincial 
University. at the city of Saskatoon. The present 
erection is a wing of what is to be the teaching 


building for Arts, Manufactures, Science, and Agri- 
- culture. 


It forms part of a comprehensive plan for 
a- model University, which, when completed, will 


accommodate all students who are likely to wish to 
“attend, although its full development will not be 
- reached within four decades. Thus, Western Canada 
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looks to the future, as the buildings will eventually 
provide accommodation for 5,000 students. The 
University has 293 acres for a campus, 160 acres for 
experimental plots, and 880 for a college farm, since 
instruction in all branches of agriculture will form a 
prominent feature. 


Peat in Central Canada—There appears to be no 
limit to the new industries that are springing up in 
various parts of the Empire. Central Canada now 
claims to possess thousands of square miles of peat 
which can be used as fuel for industrial purposes. 
Recent Government experiments demonstrate the fact 
that the industry can be profitably developed. This 
fact, which was brought out at a meeting of the 
American Peat Society, will doubtless result in 
the further investment of United States capital in 
Canadian enterprises. 


Newfoundland Silver and Coal.—An important 
discovery of silver and lead deposits at Bay Despoir, 
Newfoundland, has been reported. It is said that the 
find is of considerable extent and can be easily mined. 
The Canadian Government has been so deeply im- 
pressed with the high quality of anthracite coal at 
Forteau, Labrador, that it has sent a member of the 
Engineering Staff to examine the coal areas, hoping 
that some of the seams may be found to crop out on 
the Canadian border. Mica of good quality has re- 
cently been discovered at St, Michael’s Bay, Labrador. 


Colonial Railways and British Labour.—The 
question of railway construction in Australia will 
have an important bearing upon the engineering 
trade of this country for some years to come. At 
the present time all the States Governments are con- 
templating a considerable extension of their railway 
systems, the material for which will, to a large extent, 
have to be obtained outside the Commonwealth. 
Victoria and Queensland are at this moment inviting 
tenders for rails and fishplates, and a large order is 


about to be placed by New South Wales, as that 


Government has decided to duplicate some of its 
main lines. The Canadian Pacific Railway and 
Grand Trunk Railway have also a very extensive 
programme under weigh, for which labour and 
material will be required. According to cable 
advices, the Grand Trunk railway contractors are 
suffering from lack of men. In the event of labour 
not being obtainable the contracts will not be finished 
to time. 


Transvaal Cotton.—The first crop of Transvaal 
cotton has been picked at the Rusterberg Experi- 
mental Farm, and it is stated by Government experts 
that the crop, as compared with a similar variety 
grown in the United States, comes out well. 
The entire crop was excellent, the initial picking 
yielding 260 lbs. per acre. Some of the bolls 
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have been publicly exhibited, and described as 
being exceptionally fine. The whole experiment 
shows that cotton can be produced in the Transvaal 
equal to, if not better than, American cotton, and, it 
is alleged, under pleasanter climatic conditions than 
those which prevail in the States. 


Indian Waterways.—A. report of a peculiarly 
interesting character has just been received from the 
Superintending Engineer of the Eastern Bengal and 
Assam Waterways. These Provinces claim to possess 
some of the finest waterways in the world, and the 
question of improving them has occupied attention 
for some time. past. The report ‘embodies a pro- 
gramme of improvements, which will be carried out 
as projects are prepared and funds available. For 
the coming year, it has been arranged to incur an 
expenditure which will cover subsidies to steamship 
companies for dredging operations, and for spur work, 
on the Buriganga, Dhallesari, Karnapuli, and other 
rivers, as well as for removing obstructions in some 
of the rivers in Upper Assam. For many years to 
come it will be impossible to attend to a number of 
the smaller navigable waterways, which are sadly in 
need of improvement, owing to shortness of funds. 


The Progress of Papua.—tThe progress of British 
New Guinea, or Papua, under Australian control, 
continues. Nurseries for the growth and dis- 
tribution of economic tropical plants have been. 
established in numerous centres. Rich agricultural 
land may be obtained at nominal prices. Native 
labour is cheap, plentiful, and reliable. The difficulties 
of communication with the Australian mainland, 
which hitherto retarded settlement, will shortly be 
overcome by means of a wisely-placed subsidy for a 
six-weekly shipping service from Sydney vzá Brisbane. 
Arrangements will be made for installing refrigerating 
plant, and for providing every convenience for tropical 
trade and travel on the boats that are to run on this 
service. Few, if any, of our tropical possessions 
appear to offer better opportunities or facilities for 
the moderate capitalist desirous of taking up the life 
of a planter than this fertile out-of-the-way corner of 
the Empire. 


_ The British Association and Australia.—It is 
gratifying to note that the Labour Ministry of the 
Commonwealth has invited the British Association to 
meet in Australia either in 1913 or 1914, and towards 
the expenses that may be incurred has voted a sum of 
410,000, which will be increased, if necessary, so as 
to secure as full a representation of the Association 
as possible. This announcement has been received 
most cordially in all circles throughout Australia, as 
it is believed that a visit from this great association 
cannot fail to be of immediate benefit to the scientific 
progress and development of the country. In taking 
this:step, the present Government has followed the 
lead of its predecessor, by whom arrangements were 
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made fora visit of an important agricultural com- 
mission from Scotland, the members of which have 
just 1e left for Australia. 


Radium in Western Aüitralia = report bbe 


recently come to hand to the effect that uranium. 


ores have been unearthed at Wodgina in Western 
Australia. Two small specimens have been found 
in a pegmatite vein of a tantalite lode, a foot 
from the surface. Mr. Gibb Maitland, the State 
Geologist, is of opinion that pitchblende, in 
which radium occurs, will be discovered below 
water - level, as the geological occurrences of this 
mineral in other parts of the world are identical 
with the conditions prevailing at Wodgina, where 
crystallised granite dykes are found. 


New Zealand Prison Reform,—In view of the 
proposals of the Home Secretary for the reform of 


our Prison Laws, it is interesting to note that the 
New Zealand Government are considering a somewhat 
similar measure tor the purpose of improving their 
own prison methods. The Bill, introduced by the 
Minister for Internal Affairs, provides for the com- 


plete segregation of hardened criminals by means 
which will prevent any communication with fellow 


criminals. It also proposes the confinement in special 
institutions of sexual perverts, and for the creation 
of separate reformatories for men, women, and 
youths. A system of rewards for good conduct is 
among the provisions of the Bill, and opportunities 
are to be afforded to discharged prisoners for making 
a fresh start on their return to liberty. The new 
rėformatories are intended for minor offenders, the 
object being to keep youthful misdemeanants from 
prison taint. The adoption of indeterminate sentences 
- for certain offences and the employment of prisoners 


so detained on productive work on the land have’ 


given excellent results. 


The Festival of Empire. — The Festival of 
Empire, postponed owing to the death of King 
Edward VII., is to be one of the features of the 
Coronation year. The Crystal Palace, as originally 
intended, will- be the venue, and the well laid-out 
grounds should add their attraction to the scheme of 
pageant and exhibition. In the Palace itself, the 
different Dominions, States, and Provinces of the 
Empire will be showing treasures of art, specimens of 
mineral deposits, and samples of agricultural wealth.. 
Needless to say, Lord Strathcona has thrown his 
energy into making the Festival a success, and has 
drawn up a plan for the ‘‘ Palaces and Pavilions,’’ 
and the various parliamentary buildings of the Empire 
will be on view in model form. This is the first 
festival of its kind, and it should be well patronised. 
Men of all professions and trades, merchants, and 
financiers will have a unique opportunity of studying, 
in miniature, the possibilities, both for commercial 
enterprise and for personal settlement, of the many 
lands that will be represented. 
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GENERAL NOTES. 


THE GERMAN ASSOCIATION OF GAS AND 
WATER ENGINEERS.—The visit of the German 
Association of Gas and Water Engineers to Great 
Britain, which was postponed on account of the 
death of King Edward, has now been arranged to 
take place during the week commencing 2nd October | 
next. The visitors are to be the guests of the Institu- 
tion of Gas Engineers, the Gas Light and Coke 
Company, the South Metropolitan Gas Company, 
the Croydon Gas Company, and the Corporations of 
Edinburgh and Glasgow. 


AN INVENTORS’ ExHiptrion.—An Inventors’ 
Exhibition will this year be held in amalgamation 
with the Business and Advertising Exhibition at 
Olympia. The idea of the scheme is to give 
inventors án opportunity to sell any of their inven- 
tions which have commercial possibilities, and to sell 
them under conditions which will mean that a proper 
price will be paid by the buyer. The inventor will 
personally have the opportunity of demonstrating the 
practical efficiency of his invention, and will be able 
to accept the most advantageous offer that is made to 
The manager of the department will be present 
every day to advise inventors on sale questions or to 
assist them to conduct negotiations. Al details can 
be obtained from the manager of the Inventors’ Exhi- 


bition, 2, Bream’s-buildings, Fetter-lane, London, 
E.C. 


A RAILWAYMEN’S SAVINGS BANK.—With the 
object of encouraging thrift amongst its employees, 
the North-Eastern Railway Company, so long ago as 
1860 established a savings bank, at which deposits of 
Is, and upwards are received from any person in the 
service, interest at the rate of 4 per cent. per annum 
being allowed on accounts up to £200, and 24 per 
cent. on any excess over £200. According to the 
fiftieth annual report, it appears that the bank con- 
tinues to make steady progress, and that its txcep- 
tional advantages as a savings bank and medium for 
investment are being more and more appreciated by 
thecompany’s employees. During the twelve months, 
ending April 30 last, 811 new accounts were opened 
and 679 closed, showing a net increase of 132. The 
total number of depositors is now 11,400, as against 
11,268 at the close of the previous year. The large 
sum of £198,297 was dealt with during the year, 
495,952 having been deposited and £102,345 
withdrawn, whilst .the total amount, inclusive 
of interest, now standing to the credit of: de- 
positors is no less than £952,658, being an 
increase of £27,073 over the previous year, and 
representing an average amount of £83 IIs. 4d. 
for each depositor. | 
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The final stage in the manufacture of bricks- 


is, in some respects, the most important of all, 
and is decidedly the, most difficult. Its im- 


portance is partly due to the fact that it is 


applied after all the other processes of manu- 
facture, so that whereas any defective working 
in the manufacture itself simply involves a loss 
of labour and power, when an error occurs 
in the firing the loss includes all the previous 
operations, the coai consumed in the firing, 
and the‘loss of the actual material, as clay 
which has once been heated cannot be again 
made plastic, but can only be used as a 
diluent in cases where the material is too 
plastic. 

One reason why the firing of bricks is so 
difficult and uncertain is that the temperatures 
required are so high that the instruments avail- 
able for recording them are very costly and 
delicate, so that they are unsuited to the rough 
handling they would receive from an ordinary 
furnace man. Ordinary thermometers are quite 
inapplicable, and electrical or other pyrometers 
must be substituted if a progressive record of 
the temperature is to be obtained. 

Some years ago, Prof. Seger, of Berlin, in- 
vestigated the behaviour of various mixtures of 
china clay, felspar, marble and sand at dif- 
_ ferent temperatures, and finally devised a 
series of mixtures which, when made into 
small three - sided pyramids (tetrahedrons), 
bend over when each reaches a certain 


temperature, or, more accurately, when each 


has been subjected to a certain heat treatment, 


of which the most important characteristic is ` 


‘which they correspond in certain cases. 


arise in temperature. These small pyramid- 
like pieces are known as ‘‘ Seger cones,” and 
they are in extended use in many brickyards 


-as a simple means of indicating certain stages 


in the firing. 

Mr. Holdcroft, of Turnstall, supplies bars 
(‘* thermoscopes’’) of similar materials, which 
are supported at each end, and bend at the 
centre under definite heat treatment. 

Neither cones nor bars accurately represent 
any particular temperature, though, under 
similar conditions, they each bend at a fairly 
definite temperature, and the manufacturers 
publish a scale showing the temperatures to 
The 
brickmaker’s chief requirement, however, is 
a means of indicating when the bricks in a 
kiln have reached a certain stage in the 
burning, and for this purpose these appliances 
have certain advantages over any instrument 
which only measures the temperature. When 
used with care and intelligence they form an ex- 
cellent and cheap means of ascertaining when 
the burning of the goods may be stopped. The 
usual manner of employing these cones consists 
in placing three on a piece of stiff-plastic clay 
about two inches apart, one to indicate a tem- 
perature or heat-effect somewhat below the 
finishing point of the kiln, the next to indicate 
the finishing point, and the third to act asa 
check against overheating. These three cones 
are placed in such a position in the kiln that 
they may be readily observed through a spy- 
hole, but they must be protected from draughts. 
It is desirable to have several groups of cones 


-in different parts of the kiln so as to ensure 


an even and regular heating. The bars are. 
placed in small frames in similar parts of the. 
kiln. 

In order to apply the cones toa kiln in which | 
they have not previously been used, it will be 
necessary to employ a larger number in a 
group, and to observe which have bent when 
the kiln is fired satisfactorily. From the results 
of such observations, made during several 
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_ burnings, a selection of three cones can usually 
be made without difficulty. For ordinary 
bricks, cones Nos. or to 1 are used. Some- 
times cones to indicate still lower temperatures 
would be needed, but in most cases where they 
are required the bricks are ‘‘baked’’ rather 
than burned. 

There are several types of electrical pyro- 
meter, an excellent one for the purpose being 
shown in Fig. 21, and made by the Cambridge 


FIG, 
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charge of a specially trained man if the best 
results are to be obtained. 

It is most important that the correct heat- 
treatment should be given, quite independently 
of the means used for measuring it. Most 
brickmakers rely upon the colour and appear- 
ance of the bricks in the kiln, and on the extent 
to which they have shrunk. This shrinkage 
is, roughly, a measure of the heat-treatment, 
and is usually sufficiently accurate for building- 


21. 


FERY PYROMETER. 
(By permission of the Cambridge Scientific Instrument Company, Ltd.) 


Scientific Instrument Company. Such an in- 
strument simply records the temperature and 
not the heat effect, so that a temporarily high 
temperature which could have but little effect 
on the bricks would be recorded by this instru- 
ment. Whenever possible a recording pyro- 
meter should be preferred to the direct reading 
type, as the former automatically gives an 
independent record of the way in which the 
kiln has been fired. These instruments are, 
however, so delicate as to be unsuitable for 
the average stoker, and must be under the 


bricks, but not for more accurate work such as 
the best terra-cotta. This shrinkage may be 
measured by putting a rod through a hole in 
the top of the kiln and measuring the distance 
from the top of the bricks to the latter. As 
the bricks become heated the rod must be 
pushed further into the kiln (on account of the 
shrinkage of the bricks), and the extent to 
which this is done gives a sufficiently accurate 
indication for most brickmakers. 

Another instrument which is scarcely used 
in this country, though considered essential 
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in many of the larger Continental works, is a 
recording draught gauge. In this (Fig 22) 
the movements of a liquid are automatically 
recorded on a revolving dial in such a manner 
that the variations in the draught of the kiln 


Fic. 22. 


OBEL RECORDING DRAUGHT GAUGE FUR 
CONTINUOUS KILN. 


can be seen at any time. As the draught of a 
kiln is closely related to the fuel consumption, 
and to the times when the fires are cleaned or 
stoked, a draught gauge which records auto- 
matically is of great value in showing the 
regularity or otherwise of the stoking, the 
effect of wind on the fires, and, within certain 
limits, it also acts as an indicator of the 
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temperatures or heat-effect of the kiln. Such 
an instrument is especially useful when several 
kilns are connected together, as in the con- 
tinuous kiln, which will be described later. 
Without such a record it is-often difficult to 
apportion the blame of defective burning 
correctly, but with it the brick manufacturer 
is not only in a position to show his men where 
the burning is at fault, but on the arrival ofa 
new burner he is ina better position to instruct 
him in the special points needing attention 
under the conditions prevailing in his works. 


Fic. 23. 


DRAUGHT GAUGE FOR SINGLE KILN. 


The Obel draught gauge (shown in the 
illustrations) is of the recording type, circular 
charts being produced. The variations in 
draught when ‘using a chimney or fan are 
clearly shown in Fig. 24. In windy weather 
the black line on the chart becomes a broad 
smudgy line with thin places at intervals, 
owing to the violent changes occurring in 
the draught. 

The chart shows a kiln which has been fired 
irregularly, the black spots indicating the 
variations in draught caused by the opening of 
the feed holes or fireboxes. The distance 
between these spots shows the intervals be- 
tween the times of firing, and the exact hour 
at which each firing took place may be ascer- 
tained from the curved lines leading to the 
circumference, on which the figures for the 
hours are shown. A comparison of this chart 
with one which is taken from a modern con- 
tinuous kiln with a large number of chambers 
and fan draught would show far less variations 
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in the draught. A still greater evenness in 
draught may be obtained as the result of 
gas-firing (when there is no stoking). 


It is most important that the kiln should be 


fired regularly, and such an instrument gives a 
means of checking this. For night work, 
when there is a chance of the man in charge 
going to sleep, a bell can be arranged to ring 
when any serious variation in draught occurs. 

A third instrument which is, as far as the 
author is aware, only used in one brickworks 
in the country at the present time, is an auto- 
matic appliance for analysing the composition 
of the flue-gases, but from many observations 


FIG. 24. 
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CHART SHOWING VARYING KILN DRAUGHT. - 


made it appears certain that, in the larger 
brickyards, a considerable economy in fuel 
might be obtained by the use of an instrument 
of this kind. Unless the burners are skilful, 
they often waste fuel by introducing too much 
air into the kilns, and whilst this is of less im- 
portance in continuous kilns than in others, 
and in spite of the fact that a certain excess of 
air is always necessary to obtain correct colour 
in the bricks (with the exception of blue bricks 
which are fired in a reducing atmosphere), the 
introduction of too much air is the cause of a 
serious wastage of fuel. 

The use of an automatic flue-gas analysing 
apparatus shows what proportion of air is con- 
tained in the flue-gases, and thus acts asa direct 
check on the fuel consumption. Like all other 
automatic apparatus it has certain restrictions 
and is somewhat delicate, but can be managed 
by the ordinary brickworks foreman, though 
sometimes it is more satisfactory for brick- 
makers to arrange for an expert to make 
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periodic tests of the flue-gases than to make 
these tests themselves. The various instru- 
ments described are useful for comparing 
different makes of kilns, and brickmakers 
should rely more upon scientific tests made 
in that way than on testimonials or unsup- 
ported data of performance. On the Con- 
tinent more attention seemed to be devoted to 
these things, while here the success or failure 
of any new kiln seems to be determined more 
by the degree to which it is advertised. 


OBJECT OF BURNING. 


The object of burning bricks is to render 
them permanent and durable. Before being 
heated they will soften under the action of 
water, and a structure composed of unburned 
bricks would be washed away by heavy rain. 
When a brick is ‘‘baked’’ or heated to a 
point where its plasticity is destroyed, but not 
sufficiently for any of the particles to fuse, and 
on cooling make a strong cementitious mass, 
the bricks are more durable and porous and 
are useful for certain purposes, but they will 
not last as long as those which have been 
properly burned, z.e. in which the heating has 
been carried to such an extent that the finished 
bricks consist of certain rock-like particles 
firmly bound together by a species of slag or 
glass. Such vitrified bricks are much valued 
by engineers on account of their great strength 
and durability, but for ordinary buildings their 
lack of porosity makes them difficult to lay, 
and many bricklayers therefore object to use 
them. 

When a clay is worked up ina plastic con- 
dition there is not the same necessity to burn 
it completely, as the bricks are strong enough 
and durable enough without this, the fineness 
of the particles and the felting nature of the clay 
being sufficient; but shales, rock-clays and 
other materials in which the plasticity has not 
been fully developed in the manufacture into 
bricks, require to be very fully burned in order 
that they may derive from the vitrified ma- 
terial the strength which they do not otherwise 
gain owing to their lack of plasticity. 

The temperature to which a given brick 
must be heated in order that it may be satis- 
factory depends, therefore, on the nature of 
the material, the method of manufacture and 
the purposes for which the brick is to be used. 
For example, a brick which is to be rubbed 
down to a particular shape as in the con- 
struction of arches, &c., must be sufficiently 
soft for this treatment, and cannot be more 
than baked, whilst an engineering brick must 
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be as hard and strong as possible. It is use- 
less, therefore, to attempt to construct a stan- 
dard temperature at which bricks shall be 
fired, and each brick manufacturer must 
decide for himself the one most suited to his 
customers’ particular needs. 


KILNS. 


In consequence of the great variety of pro- 
perties required in bricks, it is necessary to 
burn them in different ways and, therefore, to 
use different types of kilns. At the present 
time there are so many patented kilns for 


brick-burning that even a list of them would | 


be too lengthy to be given here, and many of 
these patents contain ideas and features of 
little or no commercial value. At the same 
time, there are certain ones which are of the 
greatest importance, and the improvements in 
bricks during the last thirty years, and espe- 
cially in the great reduction in cost of high 
quality bricks is due in great measure to the 
modern types of kilns now in use. A modern 
kiln will, if well built and properly managed, 
use less than half the coal formerly needed. 
and in some instances only one-third of the 
former amount will be required. As coal is 
the most expensive article used in brick- 
making, and it is employed in large quan- 
tities even under the most economical con- 
ditions, the effect of this saving is so great 
that progressive brick manufacturers are 
willing to spend £1,000 or more ona single 
kiln, as they know from experience that they 
will gain materially thereby. 

At the present time there are five distinct 
types of kiln in use for brick burning, each 
with its special advantages, and the brick- 
maker must choose according to his tech- 
nical requirements and to the capital at his 
disposal. If his works are small, with an 
output of less than a million bricks per annum, 
he may not have sufficient capital to erecta 
fuel-saving kiln, even though it would pay him 
to do so; consequently he must be content to 
suffer the disadvantages of a high cost of manu- 
facture and burn 10 to 18cwt., where, with 
a better kiln, 3 to 5 cwt. of coal would suffice. 
It is commonly argued by many brick manu- 
facturers that only a certain type of kiln can 
be used for their bricks, but a large experience 
as a consultant in brick manufacture has con- 
vinced the author that this is incorrect in most 
cases, and that if the output is sufficiently 
large to justify its erection, one of the more 
recent continuous kilns, in which a minimum 
of fuel is employed, can be used for every kind 
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of brick and architectural terra-cotta now on 
the market, with a saving of 30 to 70 per cent. 
of fuel as compared with single kilns. 

In comparing the cost or saving effected by 
the use of various kilns, it is important to take 
into consideration not only the difference in 
fuel, but the initial cost of erection, the dura- 
bility of the kiln, the interest on the capital 
sunk, and the cost of repairs. Even then it 
will usually be found that the erection of a 
modern kiln with borrowed capital will repay 
itself within ten years, and at the end of that 
time will be almost as good as at the end of 
the second year. Great care is, however, 
necessary in the selection of a modern fuel- 
saving kiln, as several are now in use which 
are comparatively worthless, as the interest on 


the money laid down, plus the cost of repairs, 


overbalances the saving effected in the fuel. 
This is particularly the case with kilns which 
are too short. 

In out-of-the-way districts, and for temporary 
purposes, the simplest form of kiln is that known 
as a ‘‘Clamp.’’ This consists of a structure 
of unburned bricks and fuel, the latter being 
placed at the base or, alternatively, between the 
rows of bricks. The bricks are so arranged 
that sufficient air can pass between them to — 
burn the fuel and for the hot gases produced 
to heat the bricks sufficiently. In such a kiln 
the temperature is very irregular, but if the 
bricks are properly arranged it is not difficult 
to obtain a sufficiently large proportion of 
saleable bricks to meet local needs. Where 
a better brick is required, however, some form 
of kiln in which the bricks do not come in contact 
with the fuel and in which the heat is under 
better control must be used. The construction 
of a clamp kiln requires so much skill that a 
detailed description of it is undesirable at this 
time, especially as this kind of kiln is chiefly 
used for temporary work, and equally good, and 
often better results may be obtained by con- 
structing a continuous kiln without an arch or 
cover and substituting a fan for the ordinary 
chimney. 

Such a kiln can be erected at a very small 
cost and whilst the product is not so good nor 
the kiln so durable as when properly covered 
in, the bricks are more evenly heated than ina 
clamp and are saleable as common bricks in 
almost any district. For a permanent works 
the kiln should, however, be completely built, 
as the added expense in erection is more than 
saved in the cost of ‘‘ repairs.’’ 

Single kilns are much used for brick burning. 
In these the fuel is burned in special fire-boxes 
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or furnaces, the hot gases passing through an 
around the bricks and heating them to the 
desired temperature. Single kilns may be of 
three types, according as the general direction 
of the flames is upward, downward, or hori- 
zontal, when in contact with the goods. Up- 
draught kilns usually have the fireplaces at the 
side or somewhat beneath the floor, whilst the 
chimney (if one is used) is at the top of the 
kiln. Up-draught kilns for bricks may be 
either circular or rectangular in shape, the 
latter being preferable, as they may be built of 
almost any capacity. In their simplest form, 
they consist of a space enclosed by a circular 
wall or by four walls, the bricks to be burned 
being placed within the space in such a 
manner that the hot gases from the fires ascend 
through them and out at the top of the kiln. 
Some up-draught kilns are covered with per- 
manent brickwork on which a short chimney or 
series of chimneys is erected. As the heat 
enters the kiln through the fire-boxes which 
are placed some distance apart, it rises irregu- 
larly in a series of different streams which do 
not completely mingle and the goods are, con- 
sequently, irregularly heated. 

In down-draught kilns the sear con- 
struction is similar, but the hot gases and 
flame first rise through an annular space to 
the top of the kiln and are deflected down- 
wards on to the bricks to be burned, spreading 
themselves fairly evenly throughout the mass 
and passing through a central ‘‘well’’ or 
through openings in the floor to the main flue 
to an independent chimney. The heating of 
such a kiln is much more regular than that 
of an up-draught one, and some of the best 
coloured bricks ever made have been produced 
= in kilns of this type. Their chief disadvantage 
is the amount of fuel required per thousand 
bricks burned, which is seldom less than 
8 cwt., and is often much higher than 
this. Consequently, they are being rapidly 
replaced by continuous kilns in which the 
gases, after heating one set of bricks, are used 
for heating a further set of bricks, more and 
more bricks being used until the temperature 
of the gases is reduced to a point below which 
it is useless to employ them. Even then, the 
principles of the down-draught kiln are utilised 


in almost their original form, and for the best . 


facing bricks the most suitable kiln for large 
outputs is virtually a series of down-draught 
kilns connected together so as to make the 
fullest possible use of the heat in the fire- 
gases. . 

Horizontal kilns, in which the fires are at 
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.one or both ends, the flue gases being taken 


away at the centre or at the end opposite to 
the fires, are much used in the neighbourhood 
of Newcastle. They are specially suited to 
the production of very high temperatures, 
such as are needed for burning firebricks, 
but though very efficient in many ways, they are 
extravagant in fuel unless connected together 
so as to form a continuous kiln. 

Semi-continuous kilns are intermediate be- 
tween the single kilns just described and those 
with a continuous firing. They are more eco- 
nomical in fuel than the former but less so 
than the latter, and so are chiefly used where 
the output is not sufficient for a completely 
continuous kiln. They must be regarded as 
temporary structures in the sense that they 
are to ke completed when trade warrants the 
erection of additional chambers. If it is 
probable that the output of the yard will only 
be small, it is far better to build a small con- 
tinuous kiln, of the usual length but only half 
or one-third the usual width, as by this means 
better results can be obtained. Though some- 
times regarded as a distinct type of kiln, those 
working semi - continuously are really, as 
already stated, incomplete kilns which must 
be worked as well as the circumstances 
permit. The draught in them may be chiefly 
horizontal or down-draught, according to the 
design of the kiln. 

In all the foregoing types the bricks to be 
burned are placed in the kiln, arranged in 
such a manner that the hot gases may circu- 
late among them as freely and evenly as 
possible. The fires are then lighted and the 
temperature raised, at first with extreme care 
and slowness, but later more rapidly, until the 
goods have been sufficiently heated. The 
reason for great caution at first is the 
necessity for avoiding a rapid evolution of 
water from the bricks, as, if heated rapidly, 
the steam formed could not escape and would 
crack the bricks, rendering them useless. 
Even when the greatest care is taken, some 
bricks are usually damaged by being heated 
too rapidly at first. 

Bricks made of plastic clay may easily 
contains a pound of water each, so that for a 
medium-sized kiln holding 20,000 bricks no less 
than 2,000 gallons of water must be evaporated 
before the bricks can be heated at all rapidly. 
This water is to a large extent removed in the 
drying process, but even when the bricks 
appear to be thoroughly dry they may, and 
often do contain one-seventh of their weight 
of ‘* combined water,” which must be removed 
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before the bricks have reached a temperature 
much above that of boiling water. 

‘During the first two or three days the bricks. 
are in the kiln, therefore, the heating must be 
extremely gentle, and as this necessitates the 
use of fires which are only allowed to smoulder 
or smoke and not to burn brightly, the term 
‘smoking ” is usually applied to this stage of 
the firing. This very gentle heating must be 
continued until the bricks show no signs of 
giving off steam, this being usually tested by 
putting a clean, cold poker into the kiln, 
leaving it there for a short time and examining 
it immediately it has been withdrawn. If the 
bricks are still damp the steam in the kiln will 
condense on the cold metal, and will ‘reveal 
itself inthe form of a dew. This test is only 


a rough one, but it suffices for most brick- - 


makers. Others, especially on the Continent, 
prefer to continue the heating for a definite 
number of hours after the kilnis at a tempera- 
ture of, say, 120° C. E 

As soon as all the moisture has been removed 
at this temperature, the temperature is raised 
rather more rapidly, but still steadily, until a 
_ dull red heat is obtained. It will then be found 
that a further evolution of steam often takes 
place. This is due to the destruction of the 
clay substance, and _ the liberation of the com- 
bined water init, but as the bricks are usually 
porous at this stage of the burning, the 
presence of this water is seldom taken notice 
of by the burner. At this higher temperature 
the remains of plants which may be contained 
in the material begin to burn, and time is 
required for the complete combustion of these 
and of any carbon which may be in the pores 
of the bricks. Ifthis stage of the burning is 
hurried the bricks will be discoloured towards 
the centre. The temperature is again raised 
when ali the carbonaceous matter has been 
destroyed, and the heating is continued until 
the bricks have gained the necessary character- 
istics, when the kiln is allowed to cool, any 
openings being closed by slabs of firebrick, 
luted up with clay paste, so as to prevent cold 
air impinging on the hot bricks, and so 
cracking them. When the kiln is sufficiently 
cool the bricks are taken out, and the kiln 
may then be refilled with fresh ones. 

After the bricks being burned have reached 
a red heat, the fire gases passing to the 
chimney in a single kiln are, naturally, very 
hot, but this heat is wasted in most cases, 
Many attempts have been made to connect 
single kilns together by means of flues, so as 
to utilise this heat as well as that given off by 
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the cooling bricks, but they have not, as a. 
rule, been successful unless the kilns were 
placed side by side. It was this desire to 
economise heat which eventually led to the 
invention of the continuous kiln, which con- 
sists essentially of a number of single kilns 
built side by side, with openings in the parti- 
tion walls. Hoffman went even further than 
this, and abolished the intervening walls, so 
that his continuous kiln—which may be re- 
garded as the basis of all modern continuous 
ones—consisted of an annular space in which 
the goods were burned. 

The original Hoffman kiln is, in theory, a 
horizontal kiln of infinite length, the heat 
being applied to the goods at one end and 
passing along them horizontally until the 
gases are too cold to be of any further use. 
In practice, it is not convenient to have a long 


narrow kiln, so that the two ends are joined 
so as to make a large annular space. It is 
very important that the diameter of such a 


kiln should be sufficiently large, as if the dis- 
tance travelled by the fire is too short, fuel 
will be wasted. On this account it has been 
customary in recent years to alter the original 
design of the Hoffman kiln, and to make it 
either very long with rounded ends (Fig 25), or 
to construct it in the form of a series of short 
tunnels, which turn on each other in a kind 
of zigzag, so as to produce a kiln the outside 
walls of which are almost square in plan (Fig. 
28). In this way much less land, or ground 
of a more convenient shape, is used for the 
construction of the kiln without in any way 
reducing its efficiency. 

For a kiln containing 14 chambers, and a 
total inside chamber length of 196 to 200 feet 
as a minimum, satisfactory results may usually 
be obtained, but it is necessary to keep all the 
parts of the kiln in full work if the fullest 
economy in fuel is to be realised. Hence, 
when the output of a brickyard is likely to be 
small two courses are open to the brickmaker : 
he may construct only half or a quarter of a 
continuous kiln (thus making a so-called 
‘“ semi-continuous” kiln), or he may construct 
a complete kiln with such narrow chambers 
that the whole can be used and the chambers 
widened as the output increases. The former 
is the cheaper of the two so far as the cost of 
erection is concerned, but is wasteful in fuel ; 
the latter is much more expensive to erect and 
alter for enlargement, but the fuel burned is 
reduced to a minimum. 

The method of working a continuous kiln of 
the simplest type is, briefly, as follows. For 
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convenience it maybe assumed that the kiln is 
in full working order, and contains sixteen 
chambers. No. 1 is being filled with bricks 
from the dryer or machine house, No. 2 and 
No. 3 are being ‘‘ smoked” by a small fire 
contained in a portable stove or in a fireplace 
built in the doorways of these chambers, a 
partition of iron or of paper separating these 
chambers from the remainder of the kiln and 
making them temporarily into two single kilns. 
Nos. 3 to 8 are being slowly heated without 
the direct use of fuel, by passing the hot gases 


from Nos. 9 and 10 (which are being heated 


by cpal) through them. In this way the heat 
from Nos. g and 10, which would, if they were 
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This air is drawn from No. 14 to to, becoming 
gradually hotter and hotter by its contact with. 
the bricks, so that by the time it reaches No. 
10, in which some bricks are being fired, it is 
hot enough to assist greatly the combustion of 
the fuel. In this way the heat contained in 
the cooling bricks is used over again for the 
heating of a further lot. Taking the chambers 
in the order given, it will thus be found that 
the temperature in each gradually rises, Nos. 
1 and 2 being at something below 120°C., 
Nos. 3 to g. from 120° to goo® C., and No. Io 
about 1,000° C., or less with some clays. From 
Nos. 11 to 14 the temperature gradually falls 
again from 1,000°C. to the temperature at 


FIG. 25. 
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HOFFMANN CONTINUOUS KILN. 


single kilns, be allowed to pass up the chimney 
and so be wasted, is utilised in the preliminary 
heating of six other chambers full of bricks, 
and as the gases pass from one chamber to 
another they gradually lose their heat, so that 
by the time No. 3 is reached they are at a 
temperature of only 150° to 200° C. It is 
then useless to carry them through any more 
chambers, so they are taken direct to the 
chimney stack through the main flue. The 


fuel is supplied through feed holes iu the roof 


of the chambers and falls into holsow pillars 
made of bricks, in which it burns No. 10 
is at such a temperature that it constitutes the 
finishing point of the kiln, and higher numbers 
are thase containing the finished but hot bricks. 
In order to cool these and so enable them to 
be taken out of the kiln, the doorway in No. 14 
(the last chamber) is opened and air admitted. 


which the bricks are taken out of the kiln, and 
usually about 25°C. or as hot as they can be 
handled comfortably. 

When No. to has been heated sufficiently 
the connection between No. 3 and the chimney 
is closed and the partition between No. 2 and 
No. 3 is removed (if it is paper it is simply 
torn with a poker), so that the hot gases 
now enter No. 2. Fuel is next fed into No. 8, 
but no more is added to No. 10, which therefore 
begins to cool. In No.1 (which should now be 
filled with fresh bricks) the ‘‘ smoking’’ pro- 
cess is begun so as to drive out the water in 
the bricks. In this way the whole pracess of 
heating is moved on one chamber, and the 
bricks in No. 14 will now be cool enough to be 
taken out and refilled. In this way the action 
of the kiln is quite continuous so long as there 
is a sufficient supply of bricks to be burned, as 


September 2,191. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


the fire travels forward, usually at the rate of 
one chamber per day, and the kiln being cir- 
cular in principle whatever its apparent form, 
it acts as though it were of infinite length. 

Although a kiln with only 14 chambers has 
been described, as this represents the size 
generally used, the author considers it too 
short for convenience and prefers a kiln with 
at least sixteen chambers. The larger the 
number of chambers (within certain limits) the 
more satisfactory will be the burning. 

Many variations have been made in the 
design of continuous kilns, though the general 
principle first applied by Hoffman is continued 
in each of the newer kilns. The alterations 
consist chiefly in means used to produce a 
better colour in the goods by keeping them 
out of contact with the fuel, and to treat 
materials in which the preliminary drying is a 
difficult matter in the simpler form of kiln. 
The chief variations, therefore, consist in 
- some means of burning the fuel in special fire- 
boxes and in effecting the drying and smoking 
by means of warm air derived from the kiln 
itself instead of from separate fires. 

For producing bricks in which the colour is 
an important consideration the fuel is most 
conveniently burned in fire-places built across 
the kiln between each two chambers, the kiln 
being usually, though not necessarily, divided 
by partitions of permanent brickwork. These 
partitions absorb a certain amount of heat, 
and so reduce the efficiency of the kiln as a 
whole, but the small loss from this cause is 
more than counterbalanced by the improved 
colour of the goods. There is much divergence 
of opinion as to the relative values of fire- 
‘boxes with solid bottoms and those with 
grates, and the present is not the time for a 
full discussion of the subject. Much depends 
upon the nature of the fuel, and when this will 
burn on a solid bottom the labour of cleaning 
the grates is obviously avoided. For other 


coals a grate may be essential to good com- >- 


bustion. 

In the original Hoffman kiln the fuel is 
burhed in small pillars left in setting the bricks 
in the kiln, and corresponding to openings in 
the top, through which the fuel is fed in small 
quantities at a time every fifteen or twenty 
minutes. When fire-boxes or fire-grates are 
used, on the contrary, the fuel is added either 
from the front of the kiln or through openings 
in the top and above the grate or fire-box, and 
larger quantities may be added at a time. 
The hot gases and flames from the burning 
coal then rise upwards, but are rapidly drawn 
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horizontally -by the draught of the kiln until 
they circulate throughout the whole width. and 
height of the chamber, the bricks being placed 


in such a manner that there is an appropriate 
space around each for it to be properly 


heated by the gases. If it is desired to pro- 
duce bricks which are of a specially clear 
colour, a permanent flash wall may be built 
alongside the firebox or grate, so as to force 
the flame and hot gas upwards to the top of 
the kiln, where the combustion is completed 
before the goods are reached, and all chances 
of the flame coming into contact with the 
bricks are avoided. In this way a series of 
down-draught kilns may be worked on the con- 
tinuous principle, the gases being taken out 
at the floor of the chamber, instead of at the 
side as usual. Thisalteration involves a more 
complex flue construction, but has certain 
advantages which need not be detailed here. 

The division of a continuous kiln into 
chambers, each of which can be worked as a 
single kiln when desired, may also be employed 
in the manufacture of special goods such as 
salt-glazed bricks, where a gloss or glaze is 
imparted by throwing salt on to the fire just 
before the kiln is finished, and working with a 
minimum quantity of air. 

The use of hot air produced by the kiln 
itself for the smoking or preliminary warming 
and drying of the goods has not met with the 
appreciation it deserves. This is due to a 
variety of causes, the chief of which is the 
general attitude of the burners who prefer 
what to them is the simpler method of using 
stoves or special fires, though the latter are 
far from economical. The position of the 
flues used to convey the hot air in certain 
kilns is also very bad, and has caused -this 
method of economising fuel and labour to fall 
into disrepute. Not a few designers of con- 
tinuous kilns have ignorantly placed the hot- 
air flues in the positions where they are most 
likely to be influenced by changes in the tem- 
perature of the kiln, and by the movement of 
the masonry, with the result that, after a short 
time, these flues:leak and become practically 
useless. They should, obviously, be placed 
where they will be most stable, as a leak of 
comparatively small dimensions may be im- 
possible to locate or repair, and yet may be 
fatal to the use of the flue. 

The object of using warm air in place of 
special stoves or fires is two-fold, viz., the 
economy in fuel effected and (what is usually 
more important) the absence of white or grey 
deposits on the bricks due to the condensation 


912 


on them, whilst in a damp state, of sulphuric 
acid derived from the burning fuel. When 
the goods are at-a temperature above that of 
-boiling water such condensation cannot-occur 
and direct heating may then be used, but for 
raising them to this temperature it is usually 
desirable to employ air free from products of 
combustion. 

This pure, warm air must not, as a rule, 
have a temperature above 120°C., and at the 
commencement of the heating of the freshly- 
set bricks it should be much cooler, though 
its most suitable temperature cannot be stated 
definitely but must be ascertained by experi- 
ment, as it differs with different materials, some 
being more open and so drying more readily. 

The warm air used may be obtained 
from various sources, and can seldom 
be all obtained from one source. The 
most obvious part of the kiln from which 
it may be obtained is the chambers con- 
taining the cooling bricks, as by connecting 
these to the ones containing the freshly-set 
goods, by means of temporary or permanent 
flues, it is easily possible to draw air of any 
desired temperature through the latter. The 
details of the various systems of pipes and 
flues used for this purpose are too com- 
plex to be given here, but it may be 
stated that permanent flues are usually better 
so far as the economy of heat is concerned, 
though they are more liable to leak than the 
temporary ones, which are generally ‘made 
of metal. ¢ 

The heat obtainable from the chambers of 

cooling bricks is.-seldom sufficient, and it 
must, therefore, -be supplemented by air 
heated specially in some other part of the 
kiln. Many devices have been patented for 
the supply of this additional air, the two most 
successful being to” construct a series of flues 
either below the floor or above the arched top 
of the kiln, and to draw air through 
these at such a rate that it may gain 
the desired `` “temperature before it enters 
the chambers to be warmed. As much 
of the heat in the brickwork at the. top 
of the kiln is really lost by radiation, and as 
this is also true of that penetrating into the 
ground beneath the kiln, it will readily be 
seen that flues arranged in these places will 
really save a certain amount of heat which 
would otherwise be lost, so that by no means 
all the heat thus supplied to the air passing 


through these flues can be considered as in- 


volving an additional. consumption of fuel, 
though there is, necessarily, a slight increase 
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in the amount of fuel burned in the firing. proper 
when these flues are used. This is so much 
less than that required in the stoves or special 


-fires that a distinct saving on the whole kiln is 


effected. 

The hot air (from whatever sources) is led 
through flues to the cold chambers which 
require to be warmed, and enters them by 
suitable flues and openings. Here, again, 
there is much divergence of opinion as to the 
best position. in which to admit this air, some 
authorities preferring to allow it to enter at the 
top and work downwards, whilst others adopt 
the opposite direction. Personally, the author 
prefers to use an entirely upward direction for 


‘the gases during the smoking, or to dry and 


warm at least the lower contents of the kiln by 
means of an up-draught, and to heat them later 
by means ofa horizontal or down-draught. The 
reason for this preference is the fact that when . 
the warm air or gases enter at the top of the 
kiln they gradually become saturated with 


‘water removed from the bricks themselves, 


and at the same time they become cooler, 
with the result that by the time they reach the 
lower portion of the kiln they cannot contain 
all the moisture, and deposit some of it in the 
form of a dew on to the bricks. The deposition 
of this water softens the. bricks, and, owing to 
the pressure of the bricks above them, makes 
them lose their shape. When, on the con- 
trary, the hot air or gas rises in an upward 
direction, the moisture deposited on the bricks 
still softens them, but as they have but little 
weight to bear no change in shape occurs. 
The upward movement has the additional 
advantage that must occur from allowing the 
warm gases to travel in their natural direc- 
tion, and if they are not overladen with 
moisture a better draught.is produced owing 
to the reduction of the internal friction of 
the kiln. 

The objection is sometimes urged that the 
relative density of air. saturated with moisture 
is greater than that of dry air at the same 
temperature, and that it should on this account 
be better to allow the air and gases used for 
drying and warming the bricks to travel in‘a 
downward direction. In practice, however, 
the softening effect on the bricks is so much 
more serious at the lower part of the kiln 
that this direction of travel for the gases is 
better avoided. | 

Many ingenious flue arrangements have 
been devised for the supply of warm air at 
various temperatures, but the only ones which 
need be mentioned here are three :— 
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1. Brown’s arrangement, which consists of 
a series of flues (a) under the floor of the kiln 
(Fig. .26), through which air is drawn and 
gradually heated in its passage. This air 
then passes along to the chamber in which 
it is used, by means of special conducting 
flues controlled by a simple. system of 
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rich in combustible matter, and so needing 
but little fuel to be used in the burning. 
In this arrangement, known as the ‘‘ English 
kiln,’’ the hot-air flue is placed centrally on the 
«top of each half of the kiln, being built into 
the brickwork of each chamber. It is fitted at 
intervals with openings leading into the 


FIG. 26. 
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SECTION OF Brown’s KILN, SHOWING HOT-AIR FLUES. 


dampers. This arrangement is usually quite 
satisfactory, and tends to keep any moisture 
from rising from the ground to the bottom of 
the kiln, as the flues act as insulators. 

2. There is a slight theoretical advantage 
to be gained by constructing the flues in the 
arches forming the tops of the chambers as in 
_ the “ Staffordshire” kiln (Dean, Hethering- 
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chamber below, which can be connected or 
disconnected by means of a lid-like valve 
fitting into these openings. A similar opening 
at the top of this flue, immediately above the 
one just mentioned, and fitted with a similar 
cover, allows access to the lower valve, and 
also permits air to enter the flue from the 
atmosphere when it is required. 
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SECTIONS OF ‘‘ STAFFORDSHIRE”? KILN, SHOWING HOT-AIR FLUES. 


ton’s patent, Fig. 27) as the hottest portion 
of the kiln is at this part, and the flues may, 
therefore, be made shorter for the same 
capacity, and the same flues may then be used 
for conveying the hot air from chambers con- 
taining cooling bricks.. 

3. An ingenious system of flues is that 
used at the London Brick Company’s 
yard near Peterborough, which is used for the 
production of a common brick from a material 


SELECTING A KILN. 

In selecting a continuous kiln fitted with 
some appliance for supplying hot air to the 
freshly-set bricks, it is necessary to ensure 
two conditions being fulfilled, viz., the warm 
air must be capable of being delivered at suit- 
able temperatures, according to the amount of 
heat needed at various stages of the warming,. 
or ‘‘ smoking,” and it must be admitted and 
distributed throughout the chambers in-stch a 
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manner that the amount of ‘‘ dead space ”’— 
or space not warmed by this air—may be ata 
minimum. Some arrangements are excellent 
for fulfilling the first of these conditions, but 


by neglecting the latter they prevent the pro- +. 


duction of a sufficient percentage of high-class 
bricks to render them worthy of notice by the 
progressive brickmaker. 

When only ‘‘common’’ bricks are to be 
made, almost any kind of continuous kiln is 
satisfactory, providing that it has a sufficient 
number of chambers and a chimney or other 
means of producing an ample draught. For 
this reason most of, if not all, the numerous 
designs of continuous kilns now in use have 
been found valuable, and a close comparison 
of one design with another is of little value. 
Indeed, many of them differ so slightly from 
each other that actions for infringement of 
patent rights would often fail, and so are 
seldom or never begun. For common bricks 
the essential features of a kiln are the 
durability of the structure and the small- 
mess of the amount of fuel needed to burn 
a thousand bricks. Even this latter cannot 
always be relied upon, as so many clays con- 
tain a certain amount of combustible material, 
which reduces the amount of fuel required, but 
others must be heated tosuch a high tempera- 
ture as to require twice or even four times the 
fuel needed by others. Thus, shale from 
Peterborough may be burned with a fraction 
of a hundredweight of fuel per thousand bricks, 
but the blue bricks of Staffordshire need 16 cwt. 
of fuel for the same number. It is, therefore, 
quite impossible to obtain reliable figures as 
to the amount of coal needed for a particular 
clay or brick-earth except as the result of 
actual trial, though a shrewd guess may 
. sometimes be made when the same bed of clay 
is being used at another works. The great 
saving in fuel claimed for a particular type of 
kiln by certain builders should, therefore, be 
accepted with reserve, as it does not at all 
follow that because a given clay may be burned 
with 3 cwt. of coal that any other given clay 
can be satisfactorily fired with only this 
amount. In other words, for-common brick 
manufacture, it is the clay and the manner in 
which it is heated rather than the particular 
variation from the original design of Hoffmann 
which is important, and the ‘‘ special advan- 
tages’’ claimed by some patentees are often 


little more than the ‘‘ talking points’’ used by 


commercial men in all departments of trade. 
In addition to this, it is essential that the kiln 
shguld þe soundly and honestly constructed. 
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Some firms have suffered serious losses through 
saving a few pounds in the original cost, only 
to find that their kiln has been built in an un- 
Full inquiries should, 
therefore, be made as to the reputation of a 
firm for building durable kilns before any con- 
tract is signed. | 
Apart from the numerous continuous kilns 
now on the market of approximately equal value 
for common bricks, or for common bricks to- 


-gether with a certain percentage of bricks 


sufficiently good to be used for facing work, 
there are two types which deserve special 
mention, viz., the ‘‘archless’’ kiln and the 
kiln with fan-draught. i 

The first of these is specially designed for 
yards erected for a short time only, as where 
considėrable excavations have to be made in a 
clay site, and it is considered better to make 
the excavated material into bricks rather than 
to tip it elsewhere, or in cases where a large 
building is to be erected in the neighbourhood 
of a clay deposit, but when this building is 
complete there will be no further demand for 
bricks in that locality. Under such conditions 


-as well as in some foreign countries, it is 


desirable to erect a kiln as cheaply as possible, 
and, on account of the saying in fuel, it is 
desirable to use a continuous kiln. 

The most expensive portion of a simple con- 
tinuous kiln is the top, which must be arched, 
and, therefore, needs skilled labour for its con- 
struction. For some years past it has been 
found that this top may be omitted, provided 
that a temporary top is made when the respec- 
tive chambers of the kiln are filled, by laying 
one or two rows of bricks close together and 
flat on the top of the freshly-set ones, and 
covering the whole with a layer of dust or 
ashes. several inches thick. This method has 
been used with much success in Germany, 
where the kiln is often constructed by digging 
a trench of sufficient size in the ground, or by 
erecting a rectangular.wall so as to form the 
outside of the kiln, but the necessity for a 
chimney has to a large extent restricted its 
use. Rather more than two years ago, how- 
ever, a firm of brickmakers at Manchester, 
wishing to erect a temporary kiln of this 
character, conceived the idea of substituting 
a fan for the usual chimney or chimneys, and 
by slightly modifying the arrangement of the 
flues, was able to construct a kiln which has 
proved remarkably satisfactory for the burning 
of the particular bricks required. In this kiln: 
(Harrison’s patent) there is no permanent 
central masonry, the flues being outside. A 
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partition wall of unburned bricks divides the 
rectangular space enclosed within the outside 
walls into two portions, and practically con- 
verts it into a Hoffman kiln with the flues 
placed circumferentially instead of in the 
‘centre. For a kiln intended to last for many 
years, this temporary roof construction, which 
has to be renewed each time a chamber is 
re-filled, would be unnecessarily costly, but for 
a temporary kiln it is more than counter- 
balanced by the saving in the cost of the 
erection of a roof. 

The substitution of a fan for a chimney has 
certain very marked advantages, but at present 
these have not been appreciated to any great 
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sufficient, in most cases, to drive the fan. 
In calm weather and under good conditions 
the fan and chimney, therefore, cost about the 
same for running expenses, but in rough 
weather the amount of fuel needed to keep 
the chimney working is greatly increased, 
whilst the fan is not affected, and, further, 
the interest on capital needed for the erection 
of a chimney or the installation of a fan is 
much in favour of the latter. For continuous 
kilns, therefore, a fan should be used whenever 
possible. In single kilns, where no use can 
be made of the hot gases produced, a fan is 
not desirable. 

In this country fans have only been applied 


N 


PLAN OF BUHRER’S KILN AND DRYER. 


extent, because most existing brickworks have 
chimneys, and their owners do not see that 
any saving would be effected by the substi- 
tution of a fan, especially as they are not 
working at their full capacity. In some parts 
-of the Continent, however, and in several in- 
stances in this country, the use of a fan has 
-effected a considerable saving in the amount 
-of fuel burned, as it enables the draught of the 
kiln to be kept constant instead of being 
affected by climatic conditions, as is invariably 
the case with a chimney. 

The object of a chimney, or of a fan, is to 
‘draw the necessary amount of air through the 
fuel and through the kiln, and it is commonly 
supposed that a chimney does this without 
cost, whereas a fan requires power to drive it. 
As a matter of fact, however, a chimney re- 
‘quires the expenditure of a certain amount of 
fuel, as the gases passing up the chimney 
must be hot, and this fuel is more than 


to existing kilns, and though they have 
effected notable economies and have im- 
proved the quality of the products, they have 
not been shown to the best advantage, because 
the kilns are not specially designed for their 
use. 

In various parts of the Continent, on the 
contrary, the use of fans for draught produc- 
tion has been so appreciated by brickmakers 
that many kilns are now in use without any 
chimney, and these kilns have in most cases 
been specially designed to use mechanical 
draught. 

Jacob Bihrer’s patent is the most interesting 
of these special kilns (Fig. 28), and whilst in 
principle it is an ordinary Hoffman continuous 
kiln, the shape and arrangement is such as to 
enable it to have a fire travel equal to ten times 
that of the ordinary continuous kiln. It is 
well known that the quicker a substance can 
be heated the less will be the amount of fuel 
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required, for the loss by radiation, which is a 
function of the time of heating, will be reduced. 
Hence, in Bihrer’s kiln, the chambers are 
arranged so as to give as long a kiln as pos- 
sible, the chambers being made propor- 
tionately narrow so as to keep the capacity of 
the kiln reasonably small. In this way, for a 
medium output it is possible to have a much 
larger number of chambers in front of and 
behind the fire than is usual, and conse- 
quently the goods which are being heated by 
direct fuel can be fired more rapidly. In an 
ordinary kiln of the continuous type it is 
seldom that the fire travels forward more than 
15 feet per 24 hours, and a rate of one foot per 
hour is considered abnormally high. In the 
Bührer kiln, however, thanks to its enormous 
relative length, the fire travels forward at the 
rate of 8 or even Io feet per hour, and the 
amount of fuel saved is, therefore, con- 
siderable. 

So rapid a rate and so long a kiln could not 


be obtained when a chimney is used; hence it: 


was only on the introduction of a fan that this 
method of working became possible. 
cess is due to the fact that although the rate 
of travel of the fire is so rapid, this is counter- 
balanced, so far as its deleterious effects are 
concerned, by the length of the kiln, for most 
bricks can be heated very rapidly when once 
they have reached a dull red heat, providing 
that they are supplied with sufficient air to 
burn out the carbonaceous matter in them, and 
to oxidize the iron compounds. The length of 
the kiln enables the ‘‘ waste heat’’ to be used 
to warm the goods very effectively without any 
danger of cracking them. Clays very rich 
in carbonaceous matter might require a some- 
what slower treatment, but even then the 
amount of fuel saved would be considerable. 
The great length of the kiln is not apparent 
in the actual buildings, because it is so turned 


on itself that it really forms a more compact 


structure than similar kilns of the ordinary 
type. These latter may, of course, be altered 
with beneficial results in many cases. 


FACING BRICKS. 


For burning facing bricks, ornamental bricks, 
terra-cotta, and other similar objects in which 
the colour and appearance of the goods 
are of importance, difficulties have often been 
experienced when continuous kilns are used, 
and it has been generally maintained that 
single down-draught kilns were essential for 
the production of articles of good colour. 
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This is quite a mistake, for by arranging 
a continuous kiln specially for the purpose, 
goods equally beautiful in appearance to any 
produced in’ single. kilns may be obtained. 
It is quite true that an ordinary continuous. 
kiln will not do for this purpose without alter- 
ation, for it is designed chiefly with a view 
to economical working, but with a suitable: 
atrangement of firés.and flues, especially 
those for the introduction of warm air and 
the removal of the steam, the best results. 
which can be desired may be reached with an 
expenditure of fuel not more than three-quarters. 
and frequently only half that needed in a single 
kiln. 

The most suitable kiln for this class 
of work is one in which the draught is. 
partly horizontal and partly downward, 
fireplaces being provided for burning the 
fuel and each chamber separated from 
the others by permanent partitions, in which, 


however, damper-controlled openings may be 


made so that the ‘‘ waste ’’ gases pass direct 
from one chamber to another. 

The production of a good colour in bricks. 
depends primarily on the material used; but 
assuming that this is suitable, the most im- 
portant requirements are (1) that the goods | 
shall not come into contact with the flame or 
ashes from the fuel; (2) that the goods shall. 
be raised to a temperature above that of boiling 
water before coming into contact with gases 
produced by burning fuel; and (3) that the 
goods shall be supplied with sufficient air at 
certain stages of the burning; this air-supply 
being capable of accurate regulation. 

To fulfil these conditions it is necessary, 
chiefly, to warm the goods thoroughly with 
pure air before connecting the chamber con- 


taining them to the circuit of the kiln, and the: 


key to the whole position lies, therefore, in the: 
means supplied for the provision of hot air in 
any quantity and at any time it may be needed.. 
In the kiln shown in Fig. 27 flues run above 
and around each chamber, so that an ample 
supply of air is provided when required, or, on 
the contrary, each chamber may be completely 
sealed if special colour effects, due to reducing: 
agents, are desired. Kilns of this type are in. 
successful use for the production of best facing 
bricks in various parts of the country. They 
are not quite as economical in fuel as when. 
common bricks are being burned, as more air 
is needed and the permanent partitions absorb: 
a certain amount of heat, but, as already 
stated, if the kilns are sufficiently long—a. 
minimum of 16 chambers being desirable, and 
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a larger number preferable—excellent results 
may be obtained with one-third of the fuel 
used in single down-draught kilns. 

.In this and the previous lectures little or no 
attention has been paid to the manufacture of 
special bricks, such as the famous blue, engi- 
neering bricks of Staffordshire, or the equally 
important fire-bricks of central and northern 
Britain. These are required to possess special 
characteristics, and cannot well be dealt with 
at the present time. They represent, how- 
ever, two industries of large extent and value, 
especially the latter, for without them much of 
the progress in engineering, and particularly 
in the working of metals, which is so important 
a characteristic of the last three decades, 
would have been impossible. 

In building-bricks, the chief progress made 
by the introduction of machinery and modern 
methods has been in the direction of producing 
bricks of more accurate shape, or. greater 
strength, and of more regular colour and 
pleasing appearance, and yet all these advan- 
tages, great and notable as they are, have 
been accompanied by such remarkable reduc- 
tions in the cost of production that reports are 
in circulation, on apparently good authority, 
that, in one district at least, bricks can be 
obtained in any quantity for six shillings per 
thousand, plus railway charges! This price 
can, of course, only be a temporary one, 
but the average cost in other parts of the 
country is little more than half what it was 
some thirty years ago. 

This result, obtained by the combination of 
the chemist, the engineer, and the kiln con 
structor, is, therefore, one which eminently 
deserves the recognition of all interested in 
«the encouragement of arts and manufac- 
tures.”’ | 

The author is indebted to a large number of 
engineers and kiln builders for the use of more 
than 200 illustrations employed in the original 
lectures, some of which are reproduced in this 
reprint. As far as possible, the illustrations or 
text bear the names of the manufacturers of 
the articles. 


NoTe.—The exigencies of time and space pre- 
vented fuller descriptions of some of the plant and 
processes being given in the lectures. These will 
be found, together with a large number of illus- 
trations, in the author’s volume on ‘ Modern 
Brickmaking,’”’ now being published by Messrs. 
Scott, Greenwood and Son, Broadway, Ludgate- 
hill, E.C. 
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THE CORK INDUSTRY IN PORTUGAL. 


Writing in the Journal of Agriculture of Victoria, 
Mr. F. de Castella, the Victoria Government Viticul- 
turist, gives some interesting information concerning 
the cork industry in Portugal, an industry for which, 
in his opinion, the climate and soil of the TAD part 
of Victoria are well adapted. 

In 1900 Portugal possessed 525,000 acres planted 
with cork oak.* The annual production of dry cork 
is estimated at 50,000 tons, of the value of £813,290. 
In other words, the average yearly yield of the 
Portuguese cork forests is over 30s. per acre, ex- 
clusive of the acorns, which are used as fattening 
food for pigs,t and the value of which is reckoned 
at approximately one-half of that of the cork. 


THE CORK OAK. 


The cork oak (Quercus Suber) is a handsome 
evergreen tree, very long lived, and growing to 
considerable size. In a general way, it may, as 
regards size, be compared to the Goulburn Valley 
grey box (Eucaliptus hemiphloia), which it somewhat 
resembles also in habits of growth. Two very large 
trees are mentioned by Don Luiz de Castro,{ one at 
Torre, near Azeitão, 54 feet high, with a trunk 
30 feet in circumference, its branches covering an 
area 65 feet in diameter; the other, at Pereira, near 
Extremoz, yielded 1 ton 16 cwt. of bark at a strip- 
ping, which gave work to 20 men. These are, of 
course, exceptional trees of great age. 

In addition to QO. Suber, Q. Pseudosuber, and Q. 
Occidentalis, are mentioned as yielding cork, the 
latter being the better of the two.§ Q. Suber 
appears to be the only species grown in Portugal. 
There botanists distinguish three varieties, viz., brevzs- 
guama, Genuina and Subcrinata, Practical growers 
divide them, according to the time of ripening of the 
acorns, into early, medium, and late, known respec- 
tively in Portuguese as Bastão, Lande, and Landisco 
or Yanerinha. The mid-season one is preferred. 

The cork oak prefers schistose and feldspathic 
soils, a feature which renders it essentially suitable 
for many parts of Victoria, especially the auriferous 
country so largely represented in the poorer lands of 
this State; wherever this type of soil is sufficiently 
penetrable for the roots, this tree will thrive. In 
limestone soils, it does not grow so quickly, nor is 
the cork produced of the same quality. It is in poor 
soil that cork of the best quality is produced. Onricher 
soils, growth is more rapid and the yield heavier, but 
the grain or texture of the cork suffers. The timber 
of this tree is not without value; it is said to be 


* This is an approximate estimate, as allowance has to be 
made for another evergreen oak, eeren lex, with which 
it is often mixed. 

+ Of the 1,000,000 pigs annually raised in Portugal, about 
one-third are fed on these acorns. They fatten rapidly, 
being said to increase in weight by as much as 4$ lbs. per 
day. 

+ ** Le Portugal au Point de Vue Agricole.”’ 

? Von Mueller. ‘‘ Select Extra-tropical Plants.” 
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good for coachbuilding (primitive wooden carts) and 
ploughs. It is also an excellent firewood. If not 
more largely used for these purposes, it is because 
the trees are so long lived and regularly productive 
that they are never cut down, only dead wood and 
rubbish, which is cut out occasionally, being 
available. 

The growth of the cork oak is slow, especially 
after a while. It is rare for young plantations to 
have given their first crops of cork at twenty. three 
years old. This is in addition to the crop of virgin 
cork removed some eight or ten years earlier. 


ESTABLISHMENT OF A PLANTATION AND SUB- 
SEQUENT TREATMENT. 


The great majority of existing plantations have 
established themselves spontaneously. As with Aus- 
tralian gums, it is only necessary to fence off an 
area, thus protecting it from grazing, and within a 
couple of years a young forest will have sprung up. 
By cutting out all other growth, one obtains a forest 
of cork oak or of this tree mixed with Q. Zex, as the 
case may be. It is true that, of recent years, a good 
many plantations have been artificially established. 
This presents the advantage of rendering artificial 
selection possible, acorns being only taken from trees 
which produce the best cork. The Lande (mid-season 
ripening variety) is preferred. 

The seed is sown in spring, on land which has 


been either completely or partially ploughed. In the | 


latter case, strips 6 feet wide are ploughed at a 
distance of 25 feet from each other; in the centre of 
these the acorns are sown in drills. Germination 
takes place in due course, and no other culture or 
shelter is given to the young plants. 

` Occasionally, young trees raised in a nursery are 
planted. This course is generally used for filling up 
gaps—sowing the acorns where they are to grow is 
more usual. The distance apart varies a good deal; 
about 25 feet by 25 feet, or 70 trees per acre, is a usual 
number. It is rare that the trees are arranged in 
regular order; they are much more often planted 
promiscuously. 

Sometimes, especially in regions where cereals are 
produced, the trees are planted very much further 
apart, the land between them being ploughed and 
crops grown on it. The trees benefit by the cultiva- 
tion and grow more luxuriantly, but this is not so 


great an advantage as might be expected, as the 


quality of the cork suffers. Its grain is not so good; 
slower growth on poorer soil produces bettet cork. ` 
In the great majority of forests, the land is not 
cultivated, though the ground is kept clear of scrub 
and rubbish. In addition to promoting better growth, 
this is necessary to guard against bush fires, which in 
cork :forests are capable of doing very considerable 
damage. Suckers are‘usually removed, and a certain 
amount of pruning is practised, to let in air and pro- 
mote the formation of acorns. Of all forest trees 
grown in Portugal, this is the one which is best 
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looked after and which yields the most handsome 
returns, 

The cork forests of Portugal are nearly all private 
property, either worked by the owners or leased for a 
period of 20 to 40 years. The conditions of these 
leases vary a good deal; sometimes cultivation is 
required, more often not. The obligation to remove 
virgin cork from young trees and to cut out dead 
wood, &«., from old ones, is often provided for, and 
in nearly all, the need for careful stripping so as not 
to injure the liber or cork-producing layer is in- 
sisted on. 


STRIPPING. 


The first operation, termed in French Demasclage, 
consists in the removal of what is known as virgin 
cork (Cortica virgem in Portuguese). This is 
necessary in order to allow for the rapidly increas- 
ing calibre of the trunk and larger branches. The 
age at which it is performed varies a good deal. 
If growth has been exceptionally good, it may be 
executed as early as ten years after planting, but 
this is rare; it more usually takes place between the 
fifteenth and twentieth year. Sometimes a small 
crop of bark for tanning purposes is removed when 
the trees are about four years old. 

The first real stripping is known in Portugal as 
Secundario. It takes place some eight or ten years 
later than the removal of the virgin cork. After this, 
the tree may be looked upon as thoroughly estab- 
lished ; it continues, almost indefinitely, to yield its 
regular crop of cork at intervals of nine or ten years. 
No fixed period can be laid down; the interval de- 
pends on the rapidity of growth and the thickness of 
cork required—sometimes it is eight years, at others 
twelve years. Once in production, the trees are 
worked on a methodical system, one-ninth or one- 
tenth of the plantation ‘being stripped each year; a 
regular and uniform annual production is thus assured. 

The stripping season is from Ist June to 30th 
August (Ist December and 28th February in Aas- 
tralia); sometimes, but rarely, it commences as early 
as 15th May (15th November). The best strippers 
come from the Algarve district, in the extreme south. 
Skill and great care are required in order to avoid 
damaging the tree. Although, to outward appear- 
ances, stripping seems to be executed in much the 
same way as a sheet of bark is removed from a gum 
tree, the operation is a far more delicate one. The 
whole of the tree is not usually stripped at one time ; 
this might give too great a shock, and besides, the 
cork takes a different time to form on the trunk and 
on the branches. Nevertheless, it is removed from 
right around the trunk at one operation. 

Circular incisions are made above and below, care 
being taken that they do not penetrate quite as far 
as the cambrium layer. These are joined by a longi- 
tudinal cut of the same depth (two are made if the 
trunk be a very large one). By smartly tapping 
the edges of the incisions with the axe, the bark is 
detached sufficiently from the liber to permit: the 
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introduction of the chisel-shaped end of the axe 
handle. The sheet of bark is thus removed without 
damaging the Mõe, as the liber is known in Portu- 
guese. The removal of its bark does not appear 
to injure the tree in any way—it immediately pro- 
ceeds to grow itself a new layer of bark. 

As soon as it is stripped, the cork is roughly 
graded and provisionally stacked in the forest. 
From these stacks it is very. often sold, the unit 
on which transactions are based being the arroba, 
of 15 kilos. (33 lbs.). From the stack, it is taken 
to the factory. where it is converted into the flat 
state in which we know it as cork wood. In the 
factories it is further graded, and the rubbish and 
portions damaged by insects (the cork oak has many 
enemies) are removed. After boiling in special 
boilers, to render it elastic, the outer woody layer 
is scraped off. It is finally graded according to its 
thickness :— 


Mm. Inches. 
10 lines........ 22°6 sa * 39 
IO to 15 lines .. 22'6 to 33°8 .. ‘gto 1°3 


15 to 20 lines ., 33°8 to 45'I .. 1°3 to1'7 


It is then placed in cases 1°50 m. by °72 by °60 

(4 ft. 1rin. by 2 ft. 4in. by- 2 ft.), compressed and 

made into bales of from 60 to 70 kilos. (132 to 

154 lbs.). In this form it is shipped to all parts of 
“the world, and known to the trade as cork wood. 


MESSINA SINCE THE EARTHQUAKE. 


In spite of some pessimistic items of news that 
came to hand over here about the waste and slack- 
ness in the rebuilding and recuperation of- Messina, 


it is satisfactory to learn from the last-consylar report | 


that things are not nearly so bad as represented. It 

' may be remembered that the immediate consequences 
-of the catastrophe of December. 28th; 1908, were that 
in a few moments upwards of 50,000’ persons were 
killed and more than twice that number rendered 
homeless. Nevertheless, the universal charity evoked 
by this terrible blow, combined with the natural re- 
cuperative power of the Latin race, has in a com- 
paratively short space of time brought about a fair 
resumption of business. The port, fortunately, did 
not suffer much from the effects of either the earth- 
quake or the tidal wave, and, as the railway remained 
practically intact, it is hored that Messina may 

soon regain most of its old commercial importance. 

During the early part of 1909 relief stores, timber, 
and materials for the erection of temporary buildings 
were poured into. the: district, creating such a demand 
for manual labour that wages rose considerably. 
Extensive villages of wooden, corrugated-iron,, and 
steel-cored concrete dwellings, shops, churches, 
and ‘schools sprang’up,. and, as the year wore on, 
the export. of the staple products, viz., lemons, 
‘peel in brine, wine, oil, and nuts, was resumed ; 
and, though the population is less by some 100,0c0 
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than it was before, a really important export trade 
has been done in 1909. 

The work of clearing away the ruins of the city 
goes on steadily, and the complete official plan for 
the new city was on the point of being promulgated 
at the time when the consular report was written. 
So much of the new city as already exists is excep- 
tionally well lighted hy -electricity, the new streets 
are-well laid out, effectively macadamised, surface- 
drained, and efficiently policed, to all of which may be 
attributed the fact that the general health of Messina 
since the earthquake has actually been above the 
normal standard of previous years. 

The repairing of the quays damaged by the shocks 


-is in progress, and it is anticipated that the facilities 


for loading and discharging will be greater than 
before, while two new ferry boats have been bought 
for plying across the Straits. 

According to the American Consul at Catania, an 
English syndicate has made a proposal to the Italiam 
Government to rebuild the Government edifices and 


public. properties, such as .piers, breakwaters, ferry 


slips required for the port, as well as military 
barracks, the university, courts of justice, the gaol, 
and drainage works, all to be completed within five 
years’ time. The matter, however, would not appear, 


-so far, to have taken the definite shape of a resolution 


before the Italian Chamber of Deputies. 

We look in vain, though, in these reports for any 
information as to what became of the large sums 
subscribed through the charity of foreign countries 


for the relief of the sufferers by the Messina earth- 


quake. It is not even recorded what the sum total 
of these contributions was, and, considering the 
ominous rumours afloat at one time as to malversa- 


‘tion orat least: waste of money in this connection, 


it ‘seems strange that .no-information is ‘forthcoming 
in the consular reports, just the place where one 
would expect to find them. 

With regard to the chief exports, wine, oil, and 


‘lemons were all of good quality, though deficient im 


quantity, owing to the summer drought in 1909. 
There must have been a considerable immigration of 


refugees from Messina into Catania, for the popula- 
tion of the latter town, compiled from municipal 


retums after the earthquake, was 200,000, an increase 
of about 33 per cent. on the previous figures. This 
was reflected in the statistics of imports and exports 
of 1909 at Catania, which showed a marked increase, 
not sufficient, though, to confirm the predictions 
of those who maintained that the destruction of 
Messina would entirely divert the trade of that region 
to Catania, It is already apparent that the bulk of 


‘the trade of Eastern Sicily will continue, as in the 


past, to be divided between the two ports. 
_ Sicily is notoriously ill-provided with means of 
locomotion, but two branch ‘‘ complementary ” rail- 


-way lines are almost completed in the Trapani dis- 


trict, and one will eventually be continued to Sciacca 
and Porto Empedocle, on the south coast of the 
island. The motor-bus service is also developing, 
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though not so much as the inadequacy of railway 
communication would have led one to expect, and in 
some places it is understood an actual preference for 
the diligences and other antiquated means of convey- 
ance has discouraged new ventures. Nevertheless, 
there are several lines of motor-buses already running 
in the Messina, Palermo, and Trapani provinces, and 
more are in contemplation. 


A NEW AUTOMATIC EMBROIDERY 
MACHINE. 


There has existed for some time past considerable 
uneasiness among the Swiss embroidery manufac- 
turers, particularly at St. Gall, because of the fear 
that a new labour-saving invention might be monopo- 
lised by a single concern. To make the situation 
easily understood, it should be stated that an im- 
portant firm in Rorschach, (the Stickerei Feldmiihle) 
some years ago acquired the exclusive right in 
Switzerland, and partial rights in some other 
‘countries, to the automatic embroidery machine in- 
vented by a Swiss named Gröbli, son of the 
original inventor of the Schiffli machine. The 
United States Consul at St. Gall says that ever 
since 1898 this firm has carried on a large and profit- 
able trade, increasing from time to time the capacity of 
its plant. Within the past few months an improved 
automat, much superior to the old machine, has been 
invented, anditnow appears that the Rorschachconcern 
has been able to bind the Vogtlandische Maschinen- 
fabrik of Plauen, Germany, the owners of the patent, 
not to sell in Switzerland and the Vorarlberg without 
their authorisation. The St. Gall manufacturers are 
naturally exercised, some of them even fearing that 
if the monopoly is to continue they will be forced to 
remove their plant over the German border. Indeed 
one firm is already constructing a factory at Constance, 
just over the line, and another is preparing to build at 
Friederichschafen, across Lake Constance. Opinions 
differ as to the value of the automat, some contending 
that the Rorschach firm has had.a decided advantage 
over manufacturers using the Schiffli machine alone. 
Others, among them some of the most noted experts, 
point out that in the cottage industry, which is 
not subject to factory laws, and has no ordinary 
working day, it possesses no advantages over the old 
hand-machine. They also say that although the 
automat has been on the market for a number of 
years, only four hundred and fifty of them have 
been sold in the whole of Europe, not counting 
those in the Rorschach establishment. But, be 
that as it may, the Stickerei Feldmihle has several 
times greatly increased the capacity of its plant, and 
during the hard times consequent upon the American 
financial crisis, was undoubtedly prosperous, never 
ceasing to pay handsome dividends. The new auto- 
matic machine, which is the invention of Director 
Zahn, of the Vogtlandische Maschinenfabrik of 
Plauen, promises to revolutionise the embroidery 
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industry. Like the old machine referred to above 
as having been invented by Gröbli, it is on the 
Jacquard principle. The stencilling of the cartons 
~is most ingeniously executed by a punching machine — 
-simultaneously with the embroidering of the first 
sample strip, thus materially lessening the cost of 
preparing them. ‘The services of the embroiderer or 
stitcher are dispensed with, one man being able to 
attend to twenty-five machines. The new machine 
produces one and a fifth more embroidery every 
working day, and of a better and smoother quality 
than can possibly be produced by the old method. 
Probably one of the most decided advantages will be 
to the manufacturer who desires to turn out large 
quantities of embroidery of a single design, the great 
expense of frequently changing the Jacquard cards 
being avoided. These are all great advantages to firms 
working a large number of machines. 


HOME INDUSTRIES. 


Brewery Profits.—Messrs. Arthur Guinness, Son, 
and Co. differ from other brewery concerns in that 
(1) they own no tied houses, (2) they manufacture 
nothing but stout, (3) they have more than doubled 
their net trading profits and dividends since the forma- 
tion of the company in 1887. In the first year of 
their existence they paid 14 per cent., last year they 
distributed an equivalent rate of 31 per cent. The 


` net trading profit in 1888 was £790,930, for the year 


ended June 30th last it was £1,270,623; the Excise 
duty paid in 1888 was £457,080, last year £1,125,658. 
The share and loan capital have been increased from 
46,000,000 to £7,382,384. The profit on brewing 
for the past twelve months is nearly a quarter of a 
million in excess of that for the previous year, and 
reached £2,462,801. Three years ago the ordinary 
stock was quoted at £600, two years ago it was £700, 
a year ago the equivalent quotation was £800, the 
present Equivalent price is £960 (the actual price being 
£480). Thus, in the short space of three years there 
has been a 60 per cent. appreciation in price. On the 
basis of the 154 per cent. distribution of the present 
year, the stock gives a yield of about £3 6s. 8d. per 
cent. The Preference Stock is quoted at 160, and gives 
a yield of 3? percent. The Debenture Stockis quoted 
at 99, and yields £3 11s. 5d. percent. In the past 
twelve months there has been an increase in the 
net earnings of £149,000 (as from £1,121,638 to 
41,270,623), and the profit available for ordinary 
dividend has increased £163,500 as compared with 
last year. Throughout the company’s career the 
progress has been continuous, and the dividend has 
very steadily risen. Starting at 14 per cent., for 
the following seven years it was 15 per cent., for the 
next two years 16 per cent., then one year at 18 per 
cent., then for three years 19 percent. For the next 
five years the distribution was 20 per cent. per 
annum ; for the year ended June 30, 1906, 20 per 
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‘cent. plus a bonus of 2 per cent. ; for 1907 and 1908 
the dividend was 25 per cent.; and in 1909 there was a 
further increase to 27 percent. Messrs. Bass, Ratcliff, 
and Gretton hold much the same position in the 
brewing world in England as Guinness in Ireland, 
though the disproportion between the profits of the 
premier company and its competitors is, of course, much 
Jess with the English than the Irish company. In the 
past year there has been a very substantial fall in the 
gross profits of Messrs. Bass, Ratcliff, and Gretton, 
as from £828,277 to £715,929, the higher price of 
materials and increased taxation being given as the 
cause of it. The report states that it having been 
found impracticable to ascertain the exact amount of 
depreciation of licensed properties and loan securities 
arising from the Budget charges, the entries in the 
books for this depreciation stand over, but ‘‘ from the 
best estimates that can now be made, the loss from 
depreciation arising from the Budget charges will not 
amount to more than £450,000, to be appropriated 
from the reserve fund.” The present yield from the 
various stocks of this company is distinct)y better 
than that derived from the Guinness stocks. The 
Four-and-a-half Per Cent. Debenture Stock yields 
over 4} per cent., on the “ B” Debenture Stock 
the yield is over 43, while on the Preference 
Stock it is over 5 per cent. 


The Egyptian Cotton Crop.—Mr. Lawrence Balls, 
the Economic Botanist to the Khedivial A gricultural 
Society, has just published an important statement 
with reference to the suspected connection between 
the repeated partial failures of the Egyptian cotton 
crop and the cumulative water-logging of the sub- 
soil. The present appearance of the Egyptian 
cotton crop is excellent. The acreage is unusually 
large, and the plant promises well. The Government 


has prolonged the period of restricted water supply 


to the cultivators, but it is feared that the level of the 
water-table, and the condition of the subsoil, are 
such as may yet cause a rapid deterioration in the 
condition of the plants. In Mr. Ball’s opinion the 
collapse of the 1909 crop was principally due to the 
accumulation of water in the subsoil, raising the 
‘¢ well-level,’’ or ‘‘ water-table,’’ and so leaving in- 
sufficient soil for healthy root development. A 
geologist, a mathematician, two chemists, an 
entomologist, an engineer, several agriculturists, 
and a cotton expert are all contributing their 
special researches in the elucidation of a 
problem in economic botany which, in its elabo- 
rate simplicity and commercial importance is, says 
Mr. Balls, almost unique. All these investigations 
converge upon one object, namely, a better under- 


standing of the root system of the cotton plant. 


and of the effect produced on the crop by in- 
sufficient or interrupted root development. Mr. 
Balls points out that important changes in the soil 
brought about by water-logging year after year must 
give rise to a “ residual effect.’” The mischief done 
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is cumulative and persistent and “‘ the excessive water 
supply of 1909 may be expected to cause some injury 
to the 1910 crop, even though the water supply in 
I9to be not excessive. In other words, land which 
has been water-logged should be expected to go 
through a period of convalescence, and not to make an 
immediate recovery when the water-table is lowered.”’ 
It would seem from this that, notwithstanding the 
continuing of the rotations a month beyond their 
usual time this year, and the present favourable 
appearance of the crop, the certainty of a bountiful 
crop is by no means as yet ensured. 


Cotton Mills and Fire.—In recent years many of 
the older cotton-spinning mills have been transferring 
their drive from vertical shafts within the mill to 
ropes in an external rope race. Often the rope race 
is constructed of timber and glass along one side of 
the mill, with numerous windows or other openings 
into most of the spinning rooms. In this way a 
ready means is afforded of conveying a fire into 
several floors of the mill, especially when the out- 
break originates within the rope race, or near it, 
in one of the lower rooms of the mill. Many 
cotton mills are destroyed because the fire obtains a 
hold on more than one floor at a time, when it is 
often almost impossible for a brigade, or even a 
sprinkler installation, to cope with it. The Man- 
chester Guardian suggests that it would be a simple 
and inexpensive precaution to protect with wired 
glass all openings into the mill from external rope 
races, ‘Wired glass, when properly fitted, has proved 
its fire-resisting qualities under tests more severe 
than are likely to be provided in the circumstances 
suggested, but up to the present time it has not been 
made use of to any appreciable extent as a means of 
retarding the spread of fire in manufacturing premises. 
In some few cases where it has been employed the 
glass. has been fitted in wooden frames, but the 
necessity for properly constructed incombustible 
frames for wired glass can hardly be questioned. 


The Seed-Crushing Industry.—It looks as if before 
very long there will be a considerable importation into 
Manchester, by way of the Canal, of oil seeds, &c. 
Hull, Bristol, and Liverpool already derive a large 
revenue from this trade, and a recent commercial 
report on Marseilles shows how the industry has con- 
tributed to the prosperity of that great port. During 
1909 the oil-seed crushing industry at Marseilles was 
very prosperous, and the imports of oil seeds (mostly 
from the- French Colonies in China) were the largest 
on record for ten years and amounted to 596,000 tons 
against 465,000 tons in 1908. The short output of 
cotton-seed oils in the United States, and the shortage 
in the Italian and Spanish olive oil output, caused a 
constant demand for edible oils, and the Marseilles 
crushers benefited largely. A much increased demand 
arose for coconut oil for use in the manufacture of 
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margarine, and, owing to the high prices of lard and 
other animal fats, the copra contractors sold their 
product at record prices. Soap manufacturers, in 
consequence, met with much- difficulty in procuring 
sufficient supplies of coconut oil. It is curious that. 
while the United Kingdom was quick to realise the 
possibilities of the Soya bean there is no trade what- 
ever in this commodity in Marseilles, but it is to be 
noted that there is a customs duty of 2 francs 50 cents 
per 100 kilos on Soya beans imported into France. 


Bronze Trade Dangers.—A White Paper just 
issued contains reports by the Medical Inspector of 
Factories and the Inspector of Dangerous Trades 
upon the conditions under which bronzing is carried 
out. It is estimated that there are factories employ- 
ing some 3,000 persons to whom the recommendations 
made by the Inspectors would apply. It seems that 
bronze dust,-where the machines are old and insuff- 
ciently closed, escapes into the atmosphere, and the 
workers suffer from the effects. Means of preventing 
the escape of dust can be adopted, and it is recom- 
mended that employers should not permit bronzing 
to be done unless the escape of the dust is prevented, 
as far as practicable, when a machine is used, and 
that hand-bronzing should not be done except in 
connection with an efficient exhaust draught. The 
keeping, preparation, and taking of food in a work- 
shop where bronzing is carried on should be pro- 
hibited, and the provision of lavatories and overalls, 
with head coverings for women, is advised. 


GENERAL NOTES. 


THE IRON AND STEEL INSTITUTF.—At the 
meeting of the Iron and Steel Institute, to be held 
at Buxton, from September 26th to 30th, the follow- 
ing papers will be read:—1. ‘‘On Electric Steel 
Refining,” by D. F. Campbell (London). 2. ‘‘On 
the Hanyang Iron and Steel Works,” by G. Chamier 
(Hankow, China). 3. ‘‘On Manganese in Cast Iron 
and the Volume Changes during Cooling,” by H. I. 
Coe,” B.Sc. (Birmingham). 4. “On Sulphurous 
Acid as a Metallographic Etching Medium,” by 
E. Colver-Glauert (Berlin) and S. Hilpert (Charlotten- 
burg). 5. ‘‘On the Theory of Hardening Carbon 
Steels’? by C. A. Edwards (Manchester). 6. “On 
the Influence of Silicon on Pure Cast Iron,” by A. 
Hague, B.Sc. (Birmingham) and T. Turer, M.Sc. 
(Birmingham). 7. “On the Preparation of Magnetic 
Oxides of Iron from’ Aqueous Solutions,” by S. 
Hilpert (Charlottenburg). 8. ‘On the Manufacture 
of Rolled ‘H’ Beams,” by G. E. Moore (Lough- 
borough). 9. ‘‘ On the Utilisation of Electric Power 
in the Iron and Steel Industry,” by J. Elink 
Schuurman (Baden, Switzeland). 10o. “On the 
Briquetting of Iron Ores,” by C. de Schwarz (Liège). 
11. ** On Some Experiments on Fatigue of Metals,” 
by J. H. Smith (Belfast). 
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THE ENCYCLOP#DIA BRITANNICA.—The Uni- 
versity of Cambridge has taken over the control and 
copyright of the Encyclopedia Britannica, and will 
publish a new and complete edition about the end of 
the present year. This eleventh edition, which has 
been eight years in preparation, entirely supersedes 
preceding editions, and is a wholly fresh and original 


survey of all existing knowledge in every field of 


human thought, research, and achievement. It will 
be comprised in 28 quarto volumes, of which the last 
will be devoted to a full and comprehensive index. 


TOWN PLANNING CONFERENCE. — An Inter- 
national Conference.on Town Planning will be held 
in London from October roth to 16th, under the 
patronage of the King, and under tbe auspices of 
the Royal Institute of British Architects. The 
Council of the Royal Academy of Arts have pro- 
mised to lend their galleries “for the display of 
the notable designs and illustrations of town planning 
and remodelling which have been collected from all 
parts of the world.’ Forms of memberships and 
all particulars may be obtained from the Secretary 
of the Royal Institute of British Architects, 9, 
Conduit-street, W. . 


THE TURIN EXHIBITION.—The British Chamber 
of Commerce for Italy are circulating information 
relating to the International Exhibition at Turin, 
which will be opened in April, 1911. The area of 
the exhibition grounds is about 247 acres, of which 
62 acres will be covered by buildings to accommodate 
exhibits. The site procured for the British section is 
one of the most prominent in the grounds, and 
occupies some 220,000 square feet. All goods sent 
to the exhibition from foreign countries will be carried 
on the Italian State Railways at full rates on the 
outward journey, but returned free of charge. The 
exhibition will be treated as a bonded warehouse, 
and no duty will be levied on goods re-exported at 
the close of the exhibition. The British Royal Com- 
mission will undertake the handling of exhibitors’ 
goods without further charge beyond that made for 
space occupied. 

SINGAPORE RUBBER.—The wide reaches of waste 
land in Singapore, which have been of no use since | 
the culture of gambier, coffee, and’ pepper was given 
up, are now the scenes of great activity. Rubber 
plants are being set up over these deserted wastes 
and seem to do well. In the suburbs of Singapore 
city a considerable area of swamp land has been 
drained and converted into a nursery for Para rubber 
plants, which are sold at a good profit to the planters 
on the island. In Malacca there were formerly many 
square miles of land, the hiding place of the tiger and 
other big game, -which have been transformed into 
fine rubber plantations, and now Malacca, which has 
for years been largely neglected, is in a flourishing 
condition. A short time ago there was no banking 
institution in the town of Malacca; to-day three 
banks are doing a good business, and the place is 
rapidly becoming an important centre. 
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LEPER* IN INDIA.t 


By SIR GEORGE BIRDWOOD, 
M.D., K.C.LE., C.S.I., LL.D. 


“ Where a plague becomes endemic, there the sanitary 
Jaws have been neglected.’ —MENANDER. 


In neither of its two forms [Zepra maculosa 
and Letra tuberculosa, seu nodosa, t.e., 
“ Elephantiasis,” familiar to English people, 
in its most observable phase, under the 
names of ‘‘ Barbadoes Leg,’’ and ‘‘ Cochin 
Leg ’’] is true leper [Lepfra Arabum] really 
infectious; and if it be contagious, its con- 
tagion is extremely sluggish, and operative 
only under telluric, atmospheric, and other 
extrinsic conditions predisposing to its inde- 
pendent development. Even when the disease 
has established itself, its progress has to be 
measured by years; and in its earlier stages 
it may lie latent throughout a lifetime. 

Among Anglo-Indians I know of a leprous 
husband whose wife has never shown a 
symptom of the taint ; and also of a leprous 
couple, whose two grown-up and remarkably 
beautiful daughters are perfectly free from all 
trace of it. Again, in the case of a great 
personal friend of my own, the disease, since 
first making its appearance on him 38 to 40 
years ago, has never advanced beyond a 
narrowly localised, slightly pallid and be- 
numbed spot, with a concomitant numbness of 
the nervous system, marked most prominently 
by the complete quelling of the extreme energy 
of both mind and body my friend was dis- 
tinguished by when I first made his acquaint- 
ance 55 years ago. In England his symptoms 
remain in absolute abeyance, and only when 
he is in India do they show the slightest 
tendency to excitation. If Father Damien’s 
leper was not spontaneously generated, but 


* See Skeat; and II. Kings, v., 11 :—‘‘ Behold, I said to 
myself, he will surely come out to me, and stand and call 
on the name of the Lord, his God, and wave his aand over 
the place, and recover the leper.” 

t This paper is reproduced, with emendations and correc- 
tions, from the Asiatic Quarterly Review. 


was indeed derived from the leperds he nursed, 
a thing antecedently incredible to anyone 
familiar with the disease in India, then its 
introduction into his system was most probably 
owing to some entirely accidental circum- 
stance, such as his direct intoxication with it 
through a cut or abrasion of the skin. But a 
similar misadventure is not likely to happen a 
second time. I once had to drink a cup of 
lemon sherbet prepared under my eyes bya 
leperd ; but I never for a moment apprehended 
any danger from the draught, or, most 
assuredly, I should not have taken it, or not 
simply, as 1 did in this instance, out of polite 
consideration for the feelings of my Muslim 
host. 

As for the horror of leperds that has been 
revived by the sensational treatment in recent 
years of the subject, nothing could be more 
ignorant, heedless, and unfortunate. The 
true panacea of medical science is the light 
and life that flows in upon the sick from the 
sympathy of others; while the consciousness 
enforced on the leprous of being shunned by 
everyone is the darkest feature of their fatal 
affliction. Yet contact with syphilis and 
cancer is just as offensive, and, as regards the 
former, far more hazardous. 

The English public has, indeed, never fully 
realised how widely syphilis may be diffused 
by every conceivable accident of casual con- 
tact, notwithstanding that the history of its 
advent and progress, both in India and Europe, 
is full of significance on the point. In its 
dangerous modern forms it was unknown to 
the ancients, probably because of personal 
cleanliness having formed an essential part of 
godliness equally among the Hebrews and the 
pagan Egyptians, Assyrians, Babylonians and 
Phoenicians, and Greeks and Romans. On 
the other hand, the people of medieval 
Christendom had sunk into so disgusting a 
condition of personal and domestic defilement, 
that this swinish disease might, at any time, 
have been spontaneously developed among 
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them. ‘Actually its virus was imported from 
the New World by the sailors Columbus 
brought back with him from the West Indies 
to Cadiz, in 1493. It broke out with great 
virulence in the French army [whence its un- 
fair designation of ‘‘lues Gallica’’*] com- 
manded by Charles VIII., at the siege of 
Naples in 1495, and from this point was dis- 
seminated within twenty-five years throughout 
Europe, carrying off, among its first great 
victims the contemporary Grand Duke of 
Moscow. Owing, it may be premised, to the 
constant ceremonial ablutions of the Hindus, 
it was absolutely unknown in India before the 
arrival of Da Gama’s ships at Calicut, in 1498. 
But within a few months of his sailors landing 
there, the Zamorin became contaminated with 
it through his zenana; and within seventeen 
years from its first apparition on the Malabar 
coast, it had spread like wildfire all over India, 
into the utmost recesses of the Himalayas, 
where it has ever since remained ensconced in 
its most envenomed types. Everywhere in India 
it is still known by the name of /wringhee 
rogan, the ‘‘ Frankish [specifically ‘‘the Portu- 
guese’’] pest.’’T It is quite impossible that this 
contagious disorder.could have overrun Europe 
and Asia with such fatal swiftness, unless its 
pollution had been communicable by every 
kind of direct contact. The prevailing liber- 
tinism of the time in Europe is insufficient to 
account for its universal diffusion, from the 
two initial points of [Cadiz-cum-] Naples and 
Calicut, within the twenty-five years from 
1493-5 to 1515-21. It spread faster from 
Calicut than even from Naples; and it 
certainly was not helped forward in India 
by any abnormal exacerbation of immorality 


* The French themselves at first designated it mal de 
Naples; while the Portuguese, oe to Colin [1619], 
called it rozge d’ Espagne. 


+ In Cashmere it is named gurmi-Firan7 re the Frankish 
heat’’]; in Persia zar-t-Firangi (“ the Frankish fire ”], and 
` also, more honestly, zav-i-Farsi ; in Arabia woza-ul-[fran7i - 
and in Turkey Frenk zamiti. It is deeply interesting to note 
also that ‘‘ China Root” (obtained from Smilax China of 
China and S. glabra and S. lancefolia of India], the use of 
which in syphilis was introduced into Southern India, in the 
sixteenth century, by the Portuguese, from Malacca, where 
it had been brought to their notice by the Chinese traders 
at that port as a substitute for ‘‘ Sarsaparilla”’ [S. officinalis 
of America], bears among the Telegus the names of Paran- 
ghee [“ Frankish’’] chakka, and Gali [“ French”) chakka, 
while by the Zelegus it is called simply Poringay, i.e., 
Pavanghee {the “ Frankish ’’ remedy]. The Chinese had 
always known it as the people of India had ‘‘ Cubebs”’ [the 
berries of Cubeba officinalis of Java], as an aphrodisiac. 
‘‘Cubebis in vino maceratis utuntur Indi Orientales ad 
Venerem excitandem, et Surax Radice Africani. Chinz 
Radix eosdem effectus habet.” [Garcias ab Horto Aro- 
matum Hist. i. 28.] 
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among the Hindus and Muslims of the six- 
teenth century. 

As for the imputed contagiousness of leper, 
there are, in Western India at least, very few 
households, includirg the family and its re- 
tainers and clients, without a more or less. 
leprous person among their number, and yet 
never in my memory was an instance noted of 
leper being communicated by such an one to 
any of his daily and hourly associates. I was 
familiar, in the special practice of my friend, 
the eminent Hindu physician, Dr. Bhau Daji, 
with many cases of initial leper, but there was 
never, so far as I remember, any suspicion of 
their having originated in leprous contagion. 
I could also name a large Indian city, where 
the clerk-in-charge of the public library, 
for years daily engaged in circulating news- 
papers and books to hundreds of readers, was 
covered all over his hands and arms and face 
with blotchy leprosy; but never were any of 
the subscribers to the library known to have 
suffered from it. Would this have been possible 
with the distemper that prematurely throttled 
the Zamorin of Calicut, and two hundred and 
fifty years later hurried Ahmad Shah Durani 
to his grave under the burden of indescribable 
bodily and mental tortures? The irrational 
and sinful dread of leperds felt by the ignorant 
and selfish patrons of philanthropy in England 
is indeed very largely superstitious, being an 
unconscious heritage from the belief still held 
over all Western and Southern Asia, that these 
poor hopeless creatures must have been guilty, 
in themselves or through their ancestors, of 
some heinous offence against the Deity. Thus 
in Numbers xii., the leprous affection of the in- 
spired ‘‘ suffragette’’ Miriam is attributed to 
“the anger of the Lord,” on account of her 
sedition against Moses. 

Among all the Semites it was the Sun-God 
the leperd was supposed to have offended. 
In India, of the post-Puranic period, it is 
the Snake - God. This is why every Hindu 
leperd is a worshipper of the Snake - God. 
Yet note that one of the ceremonies particu- 
larly observed by Indian leperds is every month 
to entertain a number of young unmarried men 
and women at dinner. The superstition is 
thought in India to be supported by certain 
texts of the ‘‘Code of Manu ” (ill. 161 and xi. 
51), as it is certainly sustained in this country 
by. the severity of the Levitical regulations* 


* In France, leperds were for centuries treated as religious 
heretics, and were actually hunted down and burnt at the 
stake in the fourteenth céntury. The first edict for their 
relief was published in 1612, and it was not until 1664 that 
they were placed under the Order of St. Lazarus. 
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[Leviticus xili.] against cutaneous eruptions, 
or rather the class of cutaneous eruptions, 
the Hebrew name of which is translated in the 
English ‘‘ Authorised Version’’ of the Bible 


by the words ‘‘ leper” [z.e., lepra, ‘scaly’ ] 


and ‘‘leprosy.’’* But although the native 
Egyptian tradition, according to Manetho, 
but scouted by Josephus [Antiq. iii., xi. 4], 
was that the Hebrews were expelled from 
the land of Goshen on account of the preva- 
lence among them of true leper, from time 
immemorial endemic in the Delta of the Nile, 
it is quite uncertain whether the compilers of 
the Pentateuch had true leper exclusively in 
view in the regulations directed against the 
disease they designate saraath. Certainly 
the ‘‘leprosy’’ [Lepra Mosaica’’] of Moses, 
Miriam, Naaman, and Gehazi, was not true 
leper, or it would not have been curable as 
in the first three of them, nor transferable as 
in the case of the last [Gehazi] of them. A 


Similar uncertainty exists as to the disease 


referred to in the “ Code cf Manu”? [iii. 161 
and ix. 51] under the name of Swaztrya, 
z.e. ‘“‘ whiteness.’ It clearly does not in- 
clude ‘Elephantiasis t [Zepra tuberculosa]; 
and whether the whiteness of skin charac- 
terising it was due to true blotchy leper, or to 
some common cutaneous eruption, cannot now 
be determined. Herodotus, writing of the 
ancient Persians, describes two kinds of lepra 
{i. 139] as prevailing among them, namely 
lepra and Zeuke. The former was probably 
some ordinary scaly eruption on the skin, and 
the latter possibly blotchy leper. The wAzźe- 


* Lepry is another English form of the word. See Skinner’s 
Etymolegicon, London, 1671; and yet another ‘‘lobhar’”’ 
[compare “ lubber’’], although I know it only as the distin- 
guishing epithet of St. Finnian the Lobhar, or Leper. 

+ Elephantiasis is nowhere mentioned in the Code of 
Manu. It is true that among the diseases which prevent 
those afflicted with them participating in the worship of the 
Lares and Penates, one designated [iii., 165] slidada, literally 
c stone-foot,’’ is enumerated, and that this word has been 
translated by “‘elephantiasis’’; but it really means “ club- 
foot,” and is so translated by all Sanskritists of authority. 
The true Sanskrit name for elephantiasis is Zasti-pada, or 
gaga~-pada, literally ‘‘ elephant’s foot,’’ a direct translation 
ef its Arabic name; and this Sanscrit name for leper does 
not appear in the medical or general literature of the Hindus 
until after the first century A.D. The Sanskrit word in the 
Mahabarata we translate “leprosy,” is kusktha; and the 
presumption that it means true leprosy is so far supported 
by the fact that the modern Tamil name for blotchy leper, 
kustum, that the Javanese name for both blotchy and nodular 
leper, Audzg, and the Malayan names for them, AudaZ and 
untal, are all four corrupted from the Sanskrit word 
kushtha. This word is also the Sanskrit name of the drug 
Costus, the white root of the Auklandia Costus [Saussurea 
auriculata| of Cashmere, which, in accordance with the 
popular doctrine of “ signatures,’’ is throughout India a famed 
vernacular remedy for every kind of scaly, scabby, sanious 
and ulcerated skin disease. 
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ness in both forms of the disease, and not its 
malignancy in the latter form, marked the 
vengeance of the Gods. | 

In the ‘‘ Code of Manu,” whz¢e-[leprosy] ’’ 
is the punishment for stealing clothes, that is 
wzte cotton cloths; and it was meted out for 
this offence evidently in accordance with ideas 
similar to those that suggested the doctrines 
of “ signatures” in ancient and medizval 
therapeutics. Thus ‘‘ lameness’’ is the punish- 
ment, according to the ‘‘ Code of Manu,” for 
‘“ horse-stealing,’’ ‘‘ blindness’’ for ‘‘ stealing 
a lamp,” ‘‘ foul-breath’’ for ‘‘ calumniating,’’ 
‘‘ diseased nails’’ for ‘‘ stealing gold from a 
Brahman,’’ ‘‘ dumbness ” for ‘‘ plagiarism,’’ 
‘‘ dyspepsia ’’ for ‘‘ stealing cooked food,’’ 
and ‘‘redundant limbs ’’ for the fraudulent 
“ adulteration of grain’’ down to the five per 
cent. standard of refraction until recently 
maintained by the London Corn Trade Asso- 
ciation ! 

Again, if persons stricken with ‘‘ whz¢e- 
[leprosy]’’ are excluded, by the ‘‘ Code of 
Manu,’’ from participating in the sacrifices 
offered to the ancestral manes, so are actors, 
singers, dancers, gamblers — in short, all 
‘‘sporting and dramatic °’ characters, — as 
also engineers, architects, doctors, and in- 
structors in the Vedas for a fee. 

‘ Donum Dei non donatur 
Nisi gratis conferatur, 
Quod quit vendit vel mercatur, 
Lepra Syri vulneatur.”’ 

The references in the ‘‘Code of Manu ” to 
“ whzte- [leprosy]” are less diagnostic, there- 
fore, than even the description of saraathk in 
Leviticus xiii., and they in no way uphold the 
ghostly awe of leper in India, where it is to be 
directly attributed to the later legends of the 
mediæval Puranas. The Bawzshya Purana, 
a work of very late date, is most instructive 
on the point. Unfortunately it has never been 
printed in the original Sanskrit, and I cannot 
therefore give the Sanskrit name of the disease 
of eight varieties, assumed by Colebrooke, in 
a well-known passage of the Digest [iii., 309], 
to be true leper. These eight varieties are, 
according to the translation :—1, ‘‘ blisters on 
the feet”; 2, ‘‘a deformity of the generative 
organs,’’ the reference probably being to 
the satyriacal form of ‘‘elephantiasis’’; 3, 
‘‘cutaneous fissures’’; 4, ‘‘ elephantiasis’’ ; 
5, “ulcers”? ; 6, ‘‘ coppery blotches ’’ [Zedra 
maculosa]; 7, “black leprosy” [?‘‘ Lepra 
Græcorum,” z.e., ‘‘ of the highest degree of 
scabbedness or a universal canker of the whole 
body”’ of old writers]; and 8, ‘‘ white leprosy’? 
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[‘‘Lepra Mosaica’’]. Of these only 4 and 6 
are certainly forms of true leper, and 6 may 
_ be “ Satyriasis.” But the Bawzshya Purana 
distinctly states that the worst of all is the 
eighth, ‘ white leprosy,” and simply because 
it is the stigma of the sins of the sufferer or 
of his ancestors. According to the Puranic 
ordinances leper excludes not only from the 
domestic sacrifices, but from the inheritance 
of property; but distinctly not on account of 
the disease itself, and only because of the 
inward invisible offence against the gods 
whereof it is supposed to be outward and visible 
sign; for if the sin be repented of, the right 
to inherit is restored to the leperd, albeit his 
leper remain—as it must in case of true leper ; 
whereas, if the sin be unrepented of, although 
the disease may be cured,—as might happen 
in the case of one of the non- malignant 
cutaneous eruptions grouped by classical 
Arabic and Sanskrit writers under the generic 
term we translate by ‘‘ leprosy’’—then the bar 
to inheritance continues to operate, even 
against the sinner’s heirs, and that although 
they be adopted heirs. 

There are, in short, only two indisputable 
proofs of the identity of the modern forms cf 
leper with the medieval and antique. The 
first is Holbein’s picture [1516] at Augsburg, 
of St. Elizabeth feeding leperds, who here 
present exactly such illustrations of the disease 
as one observes in India in the direfulest 
examples of it, combining both blotchy and 
tubercular leper. The second proof is afforded 
by the Greek and Latin names—elephantiasizs, 
elephantis, and elephas—given to the tuber- 
cular form of leper. We never shall be able 
to tell what the ancients exactly meant by 
lepra, beyond that it was a foully furfuraceous 
cutaneous excrustation of some sort or other ; 
nor by Zeuke. But there is no mistaking the 
meaning of the terms elephas and elephanti- 
asts, as descriptive of the similitude the soft, 
elastic human skin assumes, under the tuber- 
cular variety of true leper, to the hard, nodular 
hide of the pachydermatous elephant. In 
Abraham Fleming’s Nomenclator, ‘‘imprinted 
at London for Ralph Newberie and Henrie 
Denham, 1585, “the leprosie’’ is defined as 
“a disease that maketh the skin rough and 
coloured like.an Elephant’s skinne, with blacke 
wannish spots, and dry parched scales and 
scurfe.’’* | 

* Bartholomew Gilbert de 


l Glanville [Bartholomeus 
Anglicus], in the eleventh century, describes the symptoms 
of leper, and prescribes its cure, as follows :—‘ Universally 
this evil hath much tokens and signs. In them the flesh is 
notably corrupt, the shape is changed, thé eyen become 
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This type of leper, however, was not known 
in Europe before the first century B.C., and. 


Lucretius is the first to mention it, B.C. 50;  _ 


and he distinctly says [vi., 1112-3]: ‘‘ There- 
is the Elephant disease, which is generated 
beside the streams [Delta] of the Nile, in the 
midst of Egypt, and nowhere else.’’ 


“ Est Elephas morbus qui propter flumina Nili 
Gignitur, Ægypto in media, neque preterea usquam ’’ 


After him comes Pliny, A.D. 79, who [xxvi., 
5] tells us.that ‘‘ Elephantiasis’ was unknown 
in Italy before the time of Ptolemy, and came 
originally from Egypt; and the contemporary ` 
Greek writer Aritæus, who names it both 
elephas and elephkantiasis; also Herakleion 
pathos, this nomenclature referring, I suppose, 
to the myth of the robe of Nessus; and if- 
so, indicating a belief on the part of Aritæus 
in the cruel contagiousness of leper. Next 
the mathematician Firmicus, A.D. 340, de- 
scribes one afflicted with elephant disease as - 
*“ elephantiacus ”’ and ‘‘elephanticus’’; and 
Isidorus, the grammarian, A.D. 674, names it 
‘‘elephanticus morbus.” It became endemic 
in Italy during the seventh century A.D., and . 
in Germany and France in the eighth century, 
and in England in the tenth. It came into - 
Italy through Syria and Asia Proconsularis, 
and was probably known on the Phoenician 
coast of Syria as early as in the Delta of the - 
Nile. The terror of the Elephantiasis of Tyre 
survived in the medizval phrase ‘‘ Lepra 
Syri’’; that is, of Sour or Tyre, the Sarranus - 
of Columella [ix., 4, 4 and x., 287] and Virgil 
[Geo. ii., 506], and Sarra of Plautus [ Truc. ii., 
2]. In any case, just as we find that in India 
and in Norway leper in both its kinds is appar- 
ently propagated by eating half-putrid salted 
fish, so we learn that the Syrians objected to 


round, the eyelids are revelled, the sight sparkleth, the 
nostrils are straited and revelled, and shrunk. The voice 
is hoarse, swelling groweth in the body, and many small 
blotches and whelks, hard and round, in the legs and in the 
utter parts; feeling is somedeal taken away. Thè nails are 
boystous and bunchy, the fingers shrink and crook, the 
breath is corrupt, and oft whole men are infected with the 
stench thereof. ... Also in the body be diverse specks, 
now red, now black, now wan, now pale. 
leprosy be most seen in the utter parts, as in the feet, legs, 
and face; and namely in wasting and minishing the brawns 
of the bedy.”” ‘‘To heal or to hide leprosy, best is a red 
adder with a white womb, if the venom be away, and the tail 
and head smitten off, and the body sod with leeks,—if it 
be ofttaken and eaten.” ‘‘ De Proprietatibus Rerum,” Basle, 
1476; as reproduced from the translation of John of Tréves, 
circa 1495, by Robert Steele [Alexander Moring, Ltd.: 1503]. 
If the prescription is not so convincing as the description, 
we can boast nothing better to this day, for while in modern 
medical practice diagnosis, and prognosis, have marvellously ~ 
advanced, therapeutics serve them but at a reverent distance; . 
—and still the only healer is Death, with the peonies, and the 
pzan :—‘‘O Thanate Paian!” 


The tokens of | 
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an exclusive fish diet, as causing swellings 
and ulcerations of the limbs, and propitiated 
their goddess Atargatis [Der-cefo], a form of 
Aphrodite, by offerings of representations of 
fishes in metal. Thus Ovid [Fasti, ii., 473] 
sings :— 
“ Hence, Syrians hate to eat that kind of fishes ; 
Nor is it fit to make their gods their dishes.” 


“ Inde nefas ducunt genus hoc imponere mensis 
Nec violant timidi piscibus ora Syri.” 

Carew, in his Survey of Cornwall, pub- 
lished in the reign of James I., attributes leper 
to “the disorderly eating of sea fish newly 
taken, and principally the liveer of them, not 
well prepared, soused, pickled, or condited.”’ 

It is this ‘‘ elephant disease’’ which is the 
scourge of India; and, probably, it was during 
the great growth of ancient commerce, from 
the sixth century B.C. to the sixth century A.D., 
that the agonising malady was gradually in- 
troduced among the littoral nations of the 
Indian peninsula, and along the shores of 
the Indian Ocean generally, from its original 
habitat in the Delta of the Nile, and the 
narrow Phcenician coast shut in between the 
Mediterranean Sea and the Lebanon moun- 
tains, in the same manner as it was almost 
synchronously introduced from Egypt and 
Syria into Greece and Italy. 

In India it prevails chiefly amang the Hindus, 
and affects the males among them in far larger 
proportion than the females. Al the cases of 


Hindus that came under my observation in. 


Dr. Bhau Daji’s practice were from the estuaries 
of rivers, as is so much the case with cancer in 


this country, and they were invariably asso- 


ciated with a diet largely made up of pickles 
of all kinds and candied preserves. 

The disease has, to all outward seeming, 
considerably increased since the British occu- 
pation of the country, and that notwithstanding 
the improved sanitary conditions introduced 
under our administration. But this is probably 
merely a sort of ocular delusion, resulting 
from our interference with the orthodox native 
method of dealing with the visitation, so soon 
as its true character is manifested, and there 
is no longer any hope of its yielding to me- 
dicinal or sacramental treatment. The divine 
curse on a family that elephantiasis is believed 
by the Hindus to betoken can be removed only 
' by the immolation, or the suffocation in some 
sacred stream or tank, of its victim, or by 
burying him in a newly-dug grave. But under 
the British rule this is either suicide or murder, 
and cannot possibly be done on any enlarged 
and properly prophylactic scale. 
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Some years ago in the Punjab, as Sir Mount- 
stuart E. Grant-Duff has related, the father 
of a family, having been laid low with leper, 
was for some time most carefully nursed by 
his two sons, the only surviving members of 
his household. Nothing could exceed the 
tenderness and self-denial of their care of him; 
but as the disease advanced and became hope- 
less he insisted on being taken to be drowned 
in the neighbouring river, and, after much re- 
sistance, the dutiful youths at last consented 
to do their father’s bidding, and bore him 
away to the purifying stream, and laid him 
beside it, and reverently and affectionately 
held him down in it until he was dead. But they 
were at once put upon their trial for murder, 
and convicted and condemned to be hanged. 
Fortunately the sentence came under the 
review of Mr. T. H. Thornton, C.S.I. [after- 
ward Lord Lytton’s Foreign Secretary], who 
rightly understood the people and their con- 
duct, and, by a merciful perversion of the 
English law on the matter, determined their. 
crime to be one of abetting suicide, and not 
murder, and thus got the young men off with 
a nominal punishment. In another case, men- 
tioned to me by Mr. Thornton himself, the father 
ofa family, finding that he was irremediably 
leprous, built up his own funeral-pyre, and 
calling his household together, read to them 
from its summit the Skasfras commanding 
him to expiate the curse that through his sins 
had brought upon them, and then set fire to 
the pile, and perished in the flames. The 
living burial of leperds was at one time, Mr. 
Thornton tells me, widely practised in the 
Punjab. But this high stoical fashion of 
dealing with the outcasts of a cruel disease, 
and yet more cruel superstition, we have 
abolished ; and with the natural consequence 
that leperds have greatly increased in apparent 
numbers, until now they are to be seen every- 
where in India. | 

This is not becoming in any circumstances, 
and might with certain conditions prove a 
source of considerable danger; for although 
in its ordinary endemic phase leper is not 
actively contagious, there is no saying, now 
that it has become so widely distributed in 
India, whether at any moment it might not 
pass into an epidemic phase, as when Europe 
was decimated by it in the Middle Ages. Then 
it came in with the Crusaders returning from 
the Holy Land, just as it had previously come 
into Italy with the soldiers of Pompey returning 
from Syria and Asia Minor; and now once 
more it seems to be finding its way westward 
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in the wake of our English Eastern commerce ; 
especially since a direct passage for the trade 
of the Indian Ocean was opened into. the Medi- 
~terranean Sea through the Suez Canal. An 
unavoidable and heavy, if not pressing, re- 
sponsibility is, therefore, laid upon the Govern- 
ment of India to take the necessary simple, 
and highly efficacious measures, dictated as 
‘well by modern science as by the experience 
of this and other European countries in the 
sixteenth and seventeenth centuries for its sup- 
pression. The many questions of scientific 
interest to be investigated in connection with 
it may never receive a completely satisfactory 
solution; but the practical points are that 
leper can be extirpated by the segregated 
isolation of the leprous, and can be prevented 
reappearing spontaneously in a country whence 
it has once been extirpated, by the ameliora- 
tion of the sanitary conditions of its inhabitants, 
particularly as affecting their food. 

This is sufficiently proved by the whole 
history of leper in modern Europe.. It was 
by these means that the plague was stayed in 
England, where at one time a Lazar House 
[Lazaretto] existed in most of our larger 
towns. Here, in London, one was built by 
William Pole, yeoman to Edward IV., on 
the site of the present Smallpox Hospital in 
Whittington - place,* Salisbury-road, at the 
foot of Highgate-hill, as you proceed north- 
ward out of Holloway. It was dedicated to 
St. Anthony, but was always known as “ the 
Lazar House at Holloway.’’ Early in the 
fifteenth century another was established at 
Kingsland, near the south-eastern corner of 
the road leading to Ball’s-pond, where the 
turnpike gate was afterwards put up. It was 
called ‘‘ Le Lokes,” that is ‘‘the Enclosed,’’ 
“the Guarded,” “the Locked,” a name still 
borne by ‘‘ the Lock Hospital” at Paddington. 
After the Reformation it was annexed to St. 
Bartholomew’s Hospital. There used to be 
“a Loke for lepers’’ also in Kent-street, in 
the Borough, and one was formerly attached 
to Trinity Chapel, Knightsbridge ; and another 
stood on the north side of the so-called ‘‘Green’’ 
in front of Tattersall’s. Earlier than any of 
these was the ancient hospital for “maiden 
lepers,” now represented by St. James’s 
Palace; and the hospital in the parish of 
St. Giles’s, founded in 1118 by Queen 
Matilda, as ‘‘a cell,’’ to the larger insti- 
tution at Burton Lazars, in Leicestershire. 
St. James’s, St. Giles’s, and Burton Lazars 


—_—_—_-__. 


-* Removed from King’s-cross in 1860, to make room for 
the Great Northern Railway Station. 
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in Leicestershire, were the three oldest 
houses for, leperds in England. The Lizard 
Point in Cornwall and Lezardieux* in 


Brittany are both said to take their names 
from the leper - houses, dedicated to St. 
Lazarus, that once stood in these isolated 
spots. Altogether over a hundred hospitals 
once existed in England for the segregation 
of leperds; and by the writ of ‘‘ Leproso 
amovendo’’ the authorities of a parish could 
at any time be compelled to remove leprous 
persons to the nearest of them. By pursuing 
this treatment leper began at last, in the 
fifteenth century, to decline all over Europe, 
and it was practically extinguished by the 
eighteenth century, although it was not until 
1741 that the last leperd died in Scotland in 


the Shetlands,+ while the last recorded case in 


Ireland occurred at Waterford so late as 1775. 

The gradual introduction in the sixteenth 
and seventeenth centuries of the use of fresh 
instead of potted meats in winter, and of pot- 
herbs and salads as articles of daily diet 
during the summer months of the year, as 
also the substitution of constant changes of 
clean linen and cotton [Indian ‘ Calicuts’’ 
or calicoes] underclothing for flannel—worn 
until it fell from the body in filthy: rags— 
further contributed to the extinction of leper 
from Europe. , The history of the disease in 
Norway during the last thirty years has been 
to the same general effect. 

But if the attempt to drive leper out of India 
is to be entirely successful, it will probably be 
found necessary to aim simultaneously at the 
expulsion also of syphilis. Without ever being 
able to demonstrate it, Dr. Bhau Daji always 
suspected the existence of some obscure connec- 
tion between them. Ofcourse, when whole popu- 
lations are saturated with syphilis, as is the 
case in many parts of Western and Southern 
India, there is a general lowering of their 
vitality that of itself intensifies the vitiated 
conditions favourable, where the constitutional 
predisposition already exists, to the develop- 
ment of leper. But this is not what Dr. Bhau 
Daji had in view. He was possessed by the 
idea of a far closer relation between the two 


* Compare the French word Jadrerie for leper or leprosy, 
formed from the name of St. Lazarus, the patron saint of 
leperds, who still is called St. Ladre over all the north of 
France. ‘‘ Lazar’ for leper is formed, through the French 
lazare, Latin Lazarus, Greek Ad(apos, from the Hebrew 
Eleazar, i.e., El-azar, ‘‘ God-helped.” ‘‘ Lazzaroni,” formed 
from the Italian lazzarzno, a “leper,” is the descriptive term 
applied by the Spanish viceroys to the rabble of Naples. 

+ Dr. Edmonston is said to have met with a dubious case 
in Edinburgh in 1809. The noblest of Scotch victims to 
leprosy was, of course, Robert the Bruce. 
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-diseases, and seemed to consider that where 
there was a tendency to leper, its actual mani- 
festation, particularly in instances of unusual 
-and otherwise unaccountable aggravation, was 
often due to the stimulus communicated to the 
system by the introduction into it of the specific 
‘virus of syphilis. In the Himalayan valleys 
the two diseases are certainly very remarkably 
-associated, if in no ways interdependent, in 
their baneful activity. It is further noteworthy 
that they are not distinguished from each other 
by the natives of Ceylon, and are indiscrimi- 
nately named by them Paranghee, here em- 
‘phatically ‘the Portugese’’ pest. ‘‘ Post 
-voluptatem misericordia” was the superscrip- 
‘tion borne on one of the old London Lazar- 
-houses. Possibly it merely reflected, in prover- 
‘bial phrase, the old religious prejudice against 
-lepers as sinners above all men, but it does 
also seem to indicate a popularly recognised 
‘sequence of cause and effect between a sensual 
life and leper, and it undoubtedly suggests 
that the disorder may, from the earliest times, 


in its more serious forms, have had ‘at least, 


‘one of its ofigins in some independently 
developed Old World contaminations cognate 
with the syphilis of America. I am not entitled 
publicly to express an opinion of my own on a 
medical question of this sort, my self- gained 
‘knowledge of leper having regard only to the 
history of its geographical propagation, gained 
in independently following the lines of enquiries 
indicated by the late Sir James Y. Simpson 
[Edinburgh Medical and Surgical Ffournal, 
‘vol. lv.], and that chiefly on account of the 
indirect light it throws on the history of the 
-decorative arts of India. But I naturally took 
.a keen professional interest also in Dr. Bhau 
Daji’s speculations on the point, and the 
tentative hypothesis I early formulated with 
‘reference to it was that syphilis, and, aborigin- 
.ally, leper, were respectively active Ameri- 
-can and passive Ethiopian types of a protean 
disease that tends to generate itself wherever 
bodily cleanliness, particularly in respect of 
‘the things dealt with in Leviticus xv. and 
‘similar passages of the Code of Manu, and 
the Shayast La-shayast of the Parsis, is 
habitually neglected.* 

This is obviously a very difficult question: 
‘but nevertheless it demands deliberate and 
. circumstantial consideration. Leper can cer- 
-tainly be stamped out, and syphilis itself is 
beginning to show unmistakeable signs of 
-obsolescence, and that not merely in conse- 


* Compare Ovid, A: A: II., 329-30: also Homer, Odyssey, 
- xxii., 481-2, and 493. 
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quence of the improved sanitary conditions 
of the world, but from the gradual exhaustion 
of its inherent hurtfulness. If then for no 
other reason than this, that ‘‘a long pull, a 
strong pull, and a pull all together” would 
probably within two generations make a last- 
ing end of syphilis, and, apart altogether from 
any hypothesis of its possible alligation with 
local forms of leper, it would appear most 
desirable to combine with the efforts directed 
against the latter, a regularly organised en- 
deavour for the complete extinction of the 
former obscene disease within, at least, the 
limits of British India. It was inflicted on 
India by the first nation* of modern Europe 
adventuring into the pagan East; and if, as 
may reasonably be suspected, its presence 
there serves to intensify the vernacular leper, 
it has indeed been twice accursed to the 
country, where, so long as it is allowed to pre- 
vail, it will remain the shamefulest of stigmas 
on the civilisation of the Christian West. 
There can be no true expiation of the sin 
of it but by thoroughly purging the land, from 
Cashmere to Ceylon, and from Bab-el Mandeb 
to Malacca, of the duplex pollution of it. I 
feel strongly, therefore, that if we are to suc- 
ceed in the benevolent movement for the 
alleviation of leper in India, we must, and all 


the more unhesitatingly in view of the humi- 


liating history of syphilis in that country, com- 
bine the religious obligations of penitence and 
reparation with the burden and the glory of a 
great imperial and international work of duty 
and mercy.f | 


THE KENTISH RAGSTONE QUARRIES.: 


By P. WALTON HARRISON, 
Surveyor to the Warminster Rural District Council. 


The Wealden District embraces a remarkably 
distinct and well-defined area, and has received a 
large amount of attention from English geologists. 
Its boundary commences at Folkestone Hill, near 
the coast, and passes through Kent, Surrey, Hamp- 
shire and Sussex to the sea at Beachy Head. Asa 
whole, the Wealden area is fairly well supplied with 
stone, suitable both for building purposes and road 
metal. 


* The very country that India led, with the export of her 
** Calicuts,’”’ in the redemption of the West from leper! 
+ The native Christians of St. Thomé [Maliapur], near 


Madras, regard the local leperds as descendants of the 
murderers of St. Thomas. . 


+ Read before the Members of the Institution of Municipal 


Engineers at a Joint Western and South-Western District 
Meeting, held at Paignton, South Devon. 
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The Lower Greensand everywhere—except in its 
eastern range in Sussex—provides a good supply of 
material, and the best of this is obtained from the 
Hythe beds, which consist of interstratifications in 
about equal proportions of siliceous limestone and 
soft sandstone, the total thickness of which is about 
80 feet. The former, termed “‘ rag,” is very compact, 
has a greyish-blue colour, and absorbs very little 
water. It has an average weight of 166 lbs. per 
cubic foot. In Page’s ‘‘Text-book of Geological 
Terms ’’ Kentish rag is described as ‘‘a highly 
fossiliferous grey, cherty or arenaceous limestone.” 
The latter, which is called ‘‘hassock,’’ is for tbe 
most part drab-coloured, impure, and rather clayey, 
with a salty taste, showing that the formation was 
originally by the sea. Some of these beds, however, 
are found to be so consolidated that the material can 
be used for building purposes. 


COMPOSITION. 
The following may be said to be the general com- 
position of each :— i 


Kentish Rag. 
Carbonate of lime ........ eeeseses 92°80 


Earthy matter serssssncsnces terias 6°30 
Oxide of iron ...-...... pe eae 0°50 
Carbonaceous matter .............. 040 

100°00 

Hassock. 

Carbonate of lime ............++.. 26°30 
Barthy matter Hci awtsetascee ae J 2120 
Oxide-Of iron ...sss. dosed aw anes 1°50 

100°00 


The beds of ragstone vary in thickness from 
8 inches to 3 feet. Good sections may be seen in 
the Coombe Quarry at Tovil, near Maidstone. Here 
the whole of the Hytbe beds consist of beds of 
Kentish rag with bassock between the layers. In 
the lower portion of the quarry the beds are apt, in 
the quarrymen’s phrase, to become more “ hassocky,’’ 
and although this renders them valueless for road 
purposes, the harder kind is sometimes used for 
building. 

It is necessary in a business of this description 
to economise transport of the stone from the quarry 
to the railway truck or barge. The approach to this 
quarry is by a short private road leading off the main 
road into Maidstone, and transport to the railway, or 
to the barges in the river Medway, is easily effected 
either by horse and cart or steam traction. 

Most of the ragstone here is a good, close, bluish 
limestone, in beds from 1 foot 6 inches to 3 feet in 
thickness, but, as is invariably the case in all stone 
quarries, some of the beds of Kentish rag are of 
better quality than others. 

At the entrance to the quarry are situated the 
business offices, and adjacent to these are the works 
and apparatus for the manufacture of tar-macadam. 
Upon entering the quarry, the first sight which meets 
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the view is the succession of beds in varying thick- 
nesses of the two different coloured stones—namely, 
the ‘‘ rag ” and “ hassock.’’ Out of a total depth of 


-8o feet, about 50 feet is workable stone. 


After the top layers of mould, clay, and sand—the 
depth of which varies considerably—have been re- 
moved, the first bed of ragstone is laid bare. Suitable: 
places are then selected by the quarry foremen, and 
holes drilled by means of hand-drills and ‘‘ jumpers.” 
The drills are forged from the best Sheffield drill 
steel. The borings are carried to a depth of two- 
thirds the thickness of the bed. 


BLASTING. 


A charge of black powder is then inserted in the 
boreholes. The tamping in each of these is made 
with shale, rammed tight, wooden, gun-metal, or 
phosphor-bronze stemmers being used for ramming.. 
Double-tape safety fuse is used for firing the shots, 
the fuse burning at the rate of 14 feet per minute.. 
Due warning is given to all the men in the quarry, 
either by the blowing of a whistle or by ringing a 
bell. The men then leave the quarry and the charge: 
is fired. 

Should a charge miss fire (which very rarely occurs), 
In such 
a case the ‘‘shot-firer’’ immediately gives notice of 
the miss fire. No attempt is made to extract the 
charge, but after the lapse of thirty minutes another 
hole is bored near the first, care is being taken to 
bore it in such a manner as not to affect or ignite the 
unexploded charge. The firing of the second charge _ 
will explode that in the first bore. 

Owing to the action of gelignite and other similar 
explosives striking in all directions, it has been found: 
that explosions by this means not only displace the 
ragstone, but also shatter, in a slight degree, the 
stone in close proximity to the bore. Black powder 
is therefore used where the stone is required to be 
displaced in sound blocks, for use in engineering or 
architectural works. Gelignite may, however, be 
used to advantage if the stone is to be used for road 
material only. All explosives are conveyed by the 
powder men from the magazine to the quarry and 
kept in boxes with locking lids, care being taken that 
no explosives are moved about in their naked con- 
dition. 

The quantity and size of the pieces of stone re-- 
moved as a result of a charge vary in proportion 


with the thickness of the bed, the depth of hole 


drilled, and consequently the quantity of powder 
used. The average weight of the largest pieces is- 
about 14 to 2 tons. ‘These are usually brought down 
to the main floor of the quarry by means of portable: 
cranes. ‘They are then split by hand-wedges to the 
sizes required and loaded into hand-trollies, horse- 
trollies and wheelbarrows, and taken to the dressing 
sheds. 

After a portion of one layer has been worked it is 
generally found practicable and more economical to: 
remove a considerable quantity of stone from the 
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same stratum without the further use of powder. 
This is accomplished in the following manner. Holes 
_are drilled on the top face of the rock (and as far back 
from the vertical face as practicable) and small hand- 
wedges driven in at the sides of the portion to be 
removed. A cavity only sufficiently large to receive 
the shaped end of the steel crowbar is then prepared 
with hand picks in the layer of hassock immediately 
below the ragstone. The crowbar is then inserted 
and a large piece of ragstone (or other suitable rest) 
placed immediately under this, and a similar crowbar 
is attached by means of a steel collar. Upon these 
bars six or seven men stand, supported by long 
wooden stakes, and by performing a sort of fetish 
dance in the air the lever gradually sinks to the floor, 
and the large block of stone is loosened. 


COST AND USES. 


The cost of Kentish ragstone rough-dressed in the 
quarry is from 6s. to 8s. per ton. It is used for 
building in regular-coursed and random-coursed work. 
The cost of the rag for these descriptions of wall 
facing is about Ios, 6d. per ton. One ton will cover 
about 3 yards super. The best of the hassock makes 
a suitable and cheap lining to ragstone house-walls. 
The approximate annual output of stone from the 
principal Kentish ragstone quarries is some 137,000 
tons. 

This ragstone, partly on account of its attractive 
colour and excellent ‘‘ weathering’’ properties, and 
also its comparative cheapness, has long been in 
popular favour in London and the South of England 
in the construction of important architectural and 
engineering works, e.g., St. Paul’s Cathedral, the 
Monument, London, the approaches to the Tower 
Bridge, Maidstone Gaol, the sea-walls at Southend, 
Clacton-on-Sea, etc. Among other uses to which 
this stone is put may be mentioned dock facings, 
reservoirs, milestones, bridges and culverts, forts 
(on Thames and Medway), sett paving, channels, 
kerbs and quadrants, and road metalling. The 
kerbs are made in varying sizes, as follows: 4 
inches wide by 10 inches deep, 4 inches wide by 
12 inches deep, 5 inches wide by 12 inches deep, 
and 6 inches wide by 12 inches deep; 45 feet of 
4-inch by Io-inch kerbing weigh approximately 
I ton. 


ROAD METALLING. 


Ragstone forms an excellent material for road con- 
struction and repairs, and is used in large quantities 
by borough and district councils for that purpose. 
Of the total annual output from the Coombe, Preston 
Hall and Allington quarries, about one-half is used 
for the purpose of road metalling. It is particularly 
well suited for hilly roads. 

Its chief advantages are excellent “ grip ” and non- 
_slipperiness, It is, however, unsuitable for road- 
making in constantly damp, low-lying districts. 
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Flints are plentiful, and may be dug out of the 
numerous chalk pits or picked off the fields. Those 
flints freshly obtained from the chalk are quite useless 
for repairing roads, being extremely brittle. They 
are therefore allowed to Jie exposed for two or three 
years to weather, by which means they lose, to a 
great extent, their excessive brittleness and. become 
tougher. Flints and ‘“‘rag’”’ together make a better 
road than when either is used alone. These are 
usually mixed in the proportions of ragstone 75 per 
cent., flints (surface-picked or chalk) 25 per cent. 


TAR-MACADAM. 


The ‘rag’? makes excellent tar-macadam, being, 
by tbe nature of its composition, able to absorb 
an appreciable quantity of tar. Ragstone differs 
in this respect from most of the igneous rocks, 
which, by reason of their too compact or crystal- 
line nature, are able to absorb only a very small 
proportion of tar, which in many cases is little 
more than a surface coating that soon wears off. 
The following are the general methods adopted for the 
preparation of tar-macadam : — 

The ragstone, having been -broken (by hand or 
mechanical] breakers), is taken, after screening, to the 
drying floors, which are constructed of large metal 
plates under which flues from large furnaces run up 
and down, and laid to a thickness of five or six 
inches. It is allowed to remain spread for twelve to 
fourteen hours—generally through the night—by 
which time it is found to be thoroughly dried and the 
whole of the natural moisture evaporated.. This 
renders it in a better condition to absorb the tar. 


ABSORPTION OF WATER BY STONE. 


Volume of water 
absorbed expressed 
as percentage 
of volume of stone. 


Granite se .. se so «+ os» from ¥ to 3 
Basalt ve .. 028 ia » ro tOF 
Sandstone... se. de Mirae: aw. gy O 4020 
Portland stone.. .. ss «se »e 13°5 
Bath stone Se: ate “War. Get ate tO 
Wetton: -se a6. We ws ge “ox ThA 
Chilmark ic 45: ao Se. do 92. SO 
Kentish rag  .. wk as es we I5 


It is then mechanically mixed with boiling tar at a 
temperature of about 180° Fahr., in revolving 
cylinders fitted with a continuous screw, and fixed at 
such an angle and in such a way that the stone is 
propelled forward and the superfluous tar is able to 
run back to the mouth of the cylinder. By this means 
it is‘found that the stone on being discharged has 
absorbed sufficient tar not only to render it water- 
proof, but eventually, when pressure is applied, to form 
a homogeneous and concrete mass. On an average 
13 to 16 gallons of tar are used to every cubic yard 
of stone, varying according to the coarseness or 
fineness of the material to be treated. 
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This is the process adopted for the production of 
+‘ bottoms ’’—7.e,, the coarser gauges—and when an 
extra quantity of ‘‘ toppings ’’ is wanted an additional 
stage in the work becomes necessary. Anything 
proving above 14-inch gauge is passed through a sub- 
sidiary breaker, known as a granulator, and the stone 
is reduced to either 3-inch or $-inch, whichever gauge 
‘is required. 


HOME INDUSTRIES. 


Bank Amalgamations.—The proposed amalgama- 
tion of the Lancashire and Yorkshire Bank with 
Parr’s Bank is not to be carried through. The 
opposition in Manchester and its neighbourhood 
has been so strong and sustained, that the directors 
of Parr’s have decided to withdraw their pro- 
posal. Lancashire and Yorkshire business men will 
welcome this decision. To many it does not seem 
necessary or desirable that the finance of important 
districts, such as that of which Manchester is the 
centre, should be London controlled. The advocates 
and opponents of the amalgamation had much to say 
in support of their respective views. The Lancasbire 
and Yorkshire Bank was established in 1872, and 
since then it has absorbed various other banks, and 
has always paid large dividends to its shareholders, 
In the ten years to 1898 12 per cent. was paid, for 
1899 133 per cent., for 1900-1 142 per cent., for 
1902-5 15 per cent., and for each subsequent year 
153 per cent. There is a reserve fund of over 
£700,000, and the bank has over 120 branches in 
Lancashire, Yorkshire, Cheshire, Derbyshire, Stafford- 
shire, and the Isle of Man. The deposits exceed 
410,000,0c0. With the exception of the Manchester 
and Liverpool District Banking Company, which 
Lloyds tried to absorb some years ago, it is the 
largest and strongest of the country banks. The 
suggested terms of purchase were that for every 
seven Lancashire and Yorkshire Bank shares Parr’s 
Bank should give six of its own shares and £3 Ios. 
in cash, the present directors being appointed a local 
Board, with power to deal with all the ordinary 
business of the Lancashire and Yorkshire Bank’s 
branches as promptly as they do now. The advo- 
cates of amalgamation claimed that these were very 
advantageous terms for the shareholders of the 
Lancashire and Yorkshire. On the other hand it 
was contended that the shareholders of the Lanca- 
shire and Yorkshire were required to surrender 
£862,660 of paid capital in exchange for £739,380 
of paid-up capital in Parr’s Bank. In other 
words, Parr’s Bank would have received £862,660 
of cash paid by the Lancashire and Yorkshire 
shareholders, and in their own books would 
have debited themselves with a liability to those 
shareholders of only £739,380, leaving a balance 
profit to Pars Bank of £123,820. True 
there was to be a cash payment of £3 Ios. on 
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each seven Lancashire and Yorkshire shares, or a 
total payment of £43,133, leaving a net balance 
profit of £80,147. The benefit of this profit would 
have gone to Parr’s shareholders in the ratio of 3 to 
1. Asa set-off there would have been the increased 
dividend of 23s. on each seven Lancashire and York- 
shire shares, or a total payment of £14,172 per 
annum, which, however, for nearly six years would 
not cost Parr’s Bank a penny. Then there was the 
question of liability on uncalled capital. Instead of 
their present liability under this head of £862,660, 
the shareholders of the Lancashire and Yorkshire 
would have saddled themselves with an uncalled 
liability of £2,957,570, an increase of £2,094,860, 
or 24 per cent. In the opinion of some of the highest 
banking authorities, the banking of the country 
will ultimately be in the hands of a dozen bankers, 
or even less, but that time is not yet. At the bottom 
of the agitation against the abandoned amalgamation 
is the conviction that these absorptions mean the 
ultimate formation of practically omnipotent Trusts, 
much to the prejudice of the trader. 


Machinery and Agriculture. — In no home 
industry has machinery had greater effect upon hand 
labour than in agriculture, and in none has it done 
less to increase the profits of those who useit. A 
correspondent of The Times (August 29) has some 
interesting observations upon this matter. As he 
points out, there is little change in the final outcome 
so far, at least, as harvests are concerned. There has 
been much change in mechanism, but it has not 
increased the output. In other arts or manufac- 
tures machinery has increased output sometimes 
approaching a hundred fold, but not so in agricul- 
ture. Our grandfathers considered 40 bushels of 
wheat to an acre a good crop, and we think the same. 
They thought 30 to 40 bushels of barley and 40 to 50 
bushels of, oats a fine crop. So do we. The 
application of science to farming has not resulted, 
and in the nature of things cannot result, in a great 
increase of produce, or in any increase worth talking 
about, and if machinery has reduced costs the reduc- 
tion is not very great. So far as harvest appliances 
are concerned a few shillings saved per acre is the sum 
total of the advantage, and since the appliances have 
deprived the labourers of their harvest they have 
tended to raise winter wages to a higher level in order 
to compensate for the loss of a few pounds made 
during the summer. It is true that the threshing 
machine threshes at less than half the cost of the 
flail, but the aggregate saving is not verv important, 
whilst steam cultivation is, in most cases, more expen- 
sive than ordinary horse tillage, and not more efficient. 
It is no very great matter to the farmer whether a 
field of wheat is cut down by a machine instead of by 
a human hand, or stacked by a horse yoked to a 
wheel rather than by a man armed with a fork. And 
if machinery has done little for the farmer in the way 
of increasing his net profits, it has done much to 
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quicken the exodus from country to town which is. 


such a deplorable feature of our generation. 


Municipal Lace Fuctories— For several years the 
lace-making industry of Nottingham has been leaving 
the city for outlying villages, more especially Beeston, 
Long Eaton, and Draycott. Tiade unions have been 
blamed for driving manufacturers into non-union 
districts, and another explanation of the exodus is 
that wages are lower in the villages. But if the 
Mayor of Nottingham is well-informed the migration 
is due neither to trade unions or wages, but rather to 
the impossibility of getting factories in the city to 
accommodate big modern curtain frames. The Mayor 
said that he had received requests from many large 
manufacturers to find them standings for new big 
machines but he could not. The result is that 
Nottingham is losing valuable trade, and the Mayor 
proposes that the Corporation, which possesses many 
plots of suitable land, shall start a factory on the 
most modern lines to accommodate fifty of the largest 
machines. The cost is estimated at £6,000 which 
the Corporation could borrow at 34 per cent. 


Standings would be let at a low rent, but the Mayor . 


estimates that the increased rateable value of standings, 
and workmen’s houses would bring the Corporation a 
handsome profit. The proposal is a novel one, but 
many of the lace manufacturers are said to be of the 
opinion that it would achieve the object aimed at. 


Electric Light and Motor Cars.—The time can 
hardly be distant when oil, and even acetylene will 
be superseded by the electric light for motor cars. 
The electric light is not only cleaner, it can be 
switched on and off from the driving seat; it can be 
used withimpunity in the immediate vicinity of the most 
inflammable of fuels, and it provides a portable lamp 
uninfluenced by rain and wind. It is not surprising, 
therefore, to find that automobile designers are 
turning their attention to the subject of small 
dynamos suitable for the purpose, and the incorpora- 
tion of some such machine as an integral part of 
next year’s petrol engine is not impossible, or even 
unlikely. The presence of a dynamo of a special 
kind is, of course, the chief essential for the electric 
illumination of motor cars, and some advocates of 
electric light on cars suggest that the dynamo 
might usefully be made actually to replace the magnet. 


Fluctuations in Wages.—The report on changes in 
rates of wages and hours of labour in the United 
Kingdom in 1909, with comparative statistics for the 
years 1900 to 1908, issued a few days ago, indicates 
that the upward movement in trade during the last 
twelve months is reflected, to some extent, in an 
upward movement of wages. Wages declined all 
through 1908 and the first nine months of 1909; there 
was little change in the last three months of last year ; 
there has been a slight rise in 1910. But the area of 
investigation covered by these figures is limited. It 
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is only from the coal and cotton trades that the 
Board of Trade gets really large returns, and these- 
two trades embrace go per cent. of the workmen. 
reported upon. It is to be noted that it is estimated 
that 500,000 workpeople in the coal mining industry 
had their hours reduced as the result of the adoption. 
of the Coal Mines Regulation Act. 


Sugar. Beet Growing.—It looks as if Worcester- 
shire will be the first of English counties to grow 
beet to feed a beet-sugar factory. Probably there is 
no county in England more suitable for this par-- 
ticular industry, the soil being exceptionally suitable 
for beet growing. At the recent meeting held at 
Kidderminster to stimulate the movement for estab- 
lishing a beet-sugar factory in the district, the Mayor: 
of Kidderminster, who presided, said that experi-. 
ments made in the county had demonstrated that its. 
farmers could make a handsome profit from the- 
growth of sugar beet. In order to justify the starting: 
of a factory it is necessary to be assured of the pro-. 
duce of 2,000 acres of beet. There are over 200: 
farmers in Worcestershire, and if only each one could 
be persuaded to grow ten acres of the root, the- 
required quantity would be obtained. Already over: 
1,000 acres have been promised, there is every 
likelihood of the rest being secured, and it is hoped 
that the factory may be at work next year. The 
experiments promoted by the Worcestershire Chamber 
of Agriculture average 20 tons per acre, and the roots- 
contained more saccharine matter than roots grown 
on the Continent. The factory will be worked on 
co-operative principles, and properly managed it may 
well be the pioneer of an important new home: 
industry. 


CORRESPONDENCE. 


COTTON GROWING IN THE WEST 
“INDIES. 


My attention has been drawn to a short article on 
page 815 of the issue of the Journal of the Royat 
Society of Arts for July 22, 1910 (vol. lviii., No. 
3009), dealing with the subject of cotton growing. 
in the West Indies. —— 

In this article the statement is made that experi-. 
ments with Upland cotton were made in St. Vincent: 
last year, and it was found that in the heart of the- 
Sea Island cotton-producing district 1,000 pounds- 
of seed cotton were produced per acre at a lower cost- 
than that of Sea Island. 

This statement is evidently due to a misappre-- 
hension, as no experiments with Upland cotton have 
been made in St. Vincent recently, and there is no 
intention to introduce it into that island, especially 
in view of the fact that Sea Island cotton of the best: 
grade and obtaining the best prices in England, has 
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been produced in St. Vincent regularly for the past 
few years, In a few small islands near St. Vincent, 
Marie Galante cotton is grown, but nothing other 
than Sea Island cotton is planted in the island itself. 

The statement is true, however, of part of the 
Sea Island cotton-producing distict of the States of 
Georgia and North Carolina, and it would appear 
that the error in the article has arisen through con- 
fusion between the Sea Island cotton-growing areas 
in the United States and the British West Indies. 

I shall, therefore, be much obliged if you will 
find an opportunity of correcting the inaccurate 
information that has been inadvertently given by you, 
about the kind of cotton that is being grown in 
St. Vincent. 

FRANCIS WATTS, 


Commissioner of Agriculture for 
the West Indies. 


NOTES ON BOOKS. 


THE NIGER AND THE WEsT SUDAN. By Captain 
A. J. N. Tremearne. London: Hodder and 
Stoughton, and Arthur H. Wheeler and Co. 


This book has been designed in the first place as 
a handy vade mecum for officers, civil servants, and 
settlers proceeding to West Africa, and, as such, it 
is packed full of information of the most miscellaneous 
character, Part I. contains historical sketches of the 
older colonies and of Nigeria from the earliest times, 
together with a mass of statistical details gathered 
from the latest reports. The greater portion of Part 
II. consists of notes on the Filani, the Hausas, 
the Yorubas and other. tribes, which have recently 
appeared in the Yournal. Captain Tremearne has 
served for some ten years in various parts of 
Africa, and he is familiar with many districts to 
which few other white men have penetrated; he is 
moreover, proficient in many African dialects (he 
now occupies the post of Lecturer in Hausa in the 
University of Cambridge), and he has been able to 
win the confidence of the natives, wherever he has 
travelled, so that he has had unrivalled opportunity 
of collecting fresh anthropological information. Part 
II. is, therefore, a serious and valuable addition to 
the science of anthropology, and in recognition of 
this fact the author has been the first to receive the 
Diploma of Anthropology recently instituted at 
Cambridge. 

Part III. consists of hints and suggestion which 
should prove of great service to all who are proceed- 
ing to Africa for the first time. Captain Tremearne 
is a tried traveller, and he has much good advice to 
offer on how to travel by land or by water, on the 
management of the horse in West Africa, on food 
and drink, health, sport, pay and allowances, and 
‘similar questions. In a series of useful appendices 
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` he gives lists of appointments, of kit and equipment, 


of rates for passage, &c., which should give the 
novice a very good idea of how he should proceed 
to West Africa and what he ought to take with him. 


GENERAL NOTES. 


AGRICULTURE IN SinpD.—The first impression 
gained from a study of agriculture in Sind is that 
there should be a vast market for agricultural imple- 
ments and machinery of an improved type. All 
work is done with clumsy tools at a great expenditure 
of labour, and small returns. The well-equipped 
farmer in Sind has a plough, roller, clod crusher, 
rake, pitchfork, and seed drill. The character, how- 
ever, of these articles is as follows :—The plough has 
a Single handle, a pole, to which the yoke is attached, 
and a pointed stick, generally shod with iron, as a 
share. The latter enters the ground about six inches, 
and makes no furrow. The roller is a round wooden 
log, and the clod crusher a log more or less square. 
The rake is a heavy piece of wood with five or six 
wooden teeth, or a board with a stick set into it at 
right angles. The seed drill is a piece of bamboo 
which is tied to the plough when in use. The farmer 
furnishes his own material, and the local carpenter 
does such wood work as the owner is unable to do 
himself, receiving produce in exchange. In addition, 
the farmer has a hoe, which is an iron blade about 
thirteen inches square, with a handle fitted at right 
angles. Efforts have lately been made by the Govern- 
ment to introduge the use of improved appliances, 
especially at Chenab, but without much success. 


THE PRODUCTION ‘OF OIL OF PETITGRAIN IN 
PARAGUAY.—Oil of petitgrain is distilled from the 
leaves of the wild bitter-orange trees; neroli is dis- 
tilled from orange flowers. Neroli is not produced 
in Paraguay, as its production would require culti- 
vation and skilled labour to bring the trees into 
bloom at regular seasons for gathering in large quan- 
tities. The wild bitter-orange tree is so abundant 
in Paraguay that the leaves can be gathered at all 
seasons. The trees are stripped by the natives, who 
receive about sixpence for every 22 pounds of 
leaves. It requires from 550 to 650 pounds of leaves 
to make a quart of oil. On this account the dealers 
and exporters, after purchasing the oil, refine it in 
their own establishments, purifying and filtering it 
by a secret process. The oil before purifying has a 
distinctly oily odour, while after purification it has a 
perfume like Florida water. It is asserted that a 
practice exists of mixing a little oil distilled from 
orange flowers with the petitgrain oil and putting 
it on the market as neroli. Oil of petitgrain is 
used as a basis of perfumes, especially in the 
scenting of toilet soaps. 
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MINES IN THE YANGTZE VALLEY, 
CHINA. 


By KIMIO NISHIZAWA. 


MINING IN CHINA IN TUTELARY DAYS. 


Fifteen years ago I was engaged as an 
adviser by a native business frm in China. I 
at once set about travelling extensively all 
over that country, taking notes and making 
a study of commercial and industrial condi- 
tions prevailing at the time. In the wake of 
a disastrous war with Japan, as it was then, 
China’s finances were in a state of extreme 
derangement, a condition of things which 
greatly hindered the commercial and indus- 
trial progress of the country. In every place 
I visited I found the natives clinging to 
their old-fashioned method of agriculture, 
which barely enabled them to eke out a living, 
and I could not but pity the condition of a 
poverty-stricken nation such as China was 
then. Surrounded thus by a general atmo- 
sphere of depression and helplessness, it was 
my part to think out for the Chinese people a 
way or ways for their future development. I 
told them that their most urgent necessity was 
to devote their entire energy to developing 
their industries, which would turn their natural 
resources to account and help them eut of 
their distressed condition. At the same time 
I did my best to persuade them of the truth 
that the shortest cut to the rejuvenation and 
progress of their ancient empire was to re- 
claim from their soil its rich mineral deposits. 
For my travelling had convinced me that 
China possessed a tremendous amount of 
wealth in her earth-hidden treasures, and I 
explained to some of her rich men the wisdom 
of operating mines. In a few instances l 
undertook trial - boring for them. But these 
people, ignorant of modern science, knew 
nothing, of course, of what mining meant. 
They would not listen to the proposal of 
making large outlays on excavating rocks 
and earth, and it was an _ indescribably 
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hard task for me to teach them to see the 
necessity of it. Nor was this to be wondered 
at, because for thousands of years they 
had been accustomed to an idea that, 
except for the ‘‘ five shining metals,’ the 
earth was but a heap of common clay and 
ashes, containing nothing of value; it was 
beyond their conception that science, by its 
own processes, could extract from common 
looking rocks not only the ‘‘ five metals’’ but 
also other precious metals. 

Occasionally I came across men of more 
than average intelligence, but even they could 
not be made to understand the relation between 
mines and minerals, and between minerals and 
metals. In their innocence they could never 
get over the notion that, by digging into mines, 
‘they could at once unearth one or other of the 
“five metals ” (gold, silver, copper, iron and 
lead). I would explain to them that metals 
were Obtainable from ores, but they would 
then believe that rocks thrown up in boring 
‘all constituted one or other kind of ore. This 
‘state ‘of affairs gave me no end of brain- 
racking.’ A thought occurred to me then, 
‘thatthe best way to make Chinese under- 
stand the A B C of mining, would be to 
‘acquaint ‘them in the first instance with experi- 
ments in hence apale 


r THE ae OF CHEMICAL 
ae RRS. ORY LABORATORIES. K 
‘'“T next ldboured to induce my hosts to estab- 
lish laboratories as a means to make them 
"grasp with’comparative quickness the mysteries 
of physics and chemistry. I was more suc- 
cessful in this effort, for thé business magnates 
Twas in contact with allowed themselves to 
be persuuded to establish two chemical labora- 
tories, one’ at Shanghai and the other at 
Ningpo. Nevertheless, it was far from smooth 
sailing on my part, for I had often ‘to differ 
from thebe men in matters ‘relating to the 
purchase of necessary apparatus, and also the 
engagement of qualified men.- Somehow, how- 
‘ever, I ‘enginéeréd the establishment of the 
laboratories. It was my intention to have 
mineral samples sent from different parts of 
the country in order to analyse them at those 
laboratories, and I caused the fact to be 
advertised as widely as possible. But as the 
natives were totally deficient in the knowledge 
‘of what analysing meant, the samples sent in 
were few and far between. Whentheydidcome, 
their owners came with them, and insisted 
on an almost impossible demand that minerals 
‘should be at orice and on the`spot in their 
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presence separated from their ores ; they 
would not listen to or try to understand 
scientific explanations as to constituents and 
percentage. In those cases they often put mè 
to my wit’s end. In short, their entire lack 
of scientific knowledge prevented them from 
understanding the distinction between chemical 
analysis and metallurgy, so that they believed 
the former process to be the same as that of 
extracting metals from ores by smelting. 
These laboratories were established on the 
principle that fees should be charged for 
making analyses, such service being open 
to the general public. But unfortunately, as 
described above, the Chinese public failed to 
recognise the value and usefulness of these 
institutions, and samples were but rarely sent in 
to be analysed even freeof charge. It goes with- 
out saying that fee-paying applications were 
practically 2z/. Inthese circumstances the prin- 
cipal object in establishing these laboratories 
had to be held in abeyance. On the other 
hand, however, their existence served not a 
little to awaken among Chinese a sense of the 
importance of chemical science and to make a 
deep impression on their minds, which after- 
wards led, as it seems to me, to their appre- 
ciation of the value of chemical industries. It 
came about in this way. I thought that the 
best manner to teach people unable to under- 
stand theories would be first to captivate them 
with the wonders of chemical experiments, a 
thought which I was not slow in putting into 
practice. For instance, I would show before 
their astonished gaze that I could produce 
various coloured precipitants by mixing 
together. two. colourless solutions; that I 
could dissolve those precipitants back to 
their original colourless solutions, or to 
some other coloured solutions. Simple, 
indeed, childish as these experiments were, 
some Chinese would credit me with magic 
arts, and they proved a great success as a 
means of convincing these innocent people of 
the power of science. In this way I gradually’ 
came to gain first the eyes and then the ears 
of my native audience for my scientific explana- 
tions. In about six months after I had started 
my happily-conceived method, of the results 
of which I was rather proud, my clients began 
to see the usefulness of the sciences of 
chemistry and physics. Then the progress 
was rapid and Í was ona fair way to show how 
they could be applied to practical purposes. 
Finally my audience came to see the great 
importance of opening and working mines, and 
that the mining industry was a source of great 
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benefit to the State and people, a view which 
they themselves soon began to spread among 
their fellow-countrymen. 


SILVER MINES FIRST ATTACKED. 


My next move was to try to develop 
mining industry in the interior of China. 
I made a careful study of how I should go 
about the matter, and at last hit upon a way 
to take advantage of the peculiarities of 
Chinese people. China was, as it is even 
now, a country of silver currency, and I knew 
how well they all loved silver coins. I often 
heard ‘foreigners call the Chinese ‘‘ slaves of 
money.” Nor was the charge without founda- 
tion, for no people love shining coins so in- 
tensely as the Chinese. It occurred to me thus 
that the easiest way to try to persuade them 
to take up mining work would be to start with 
silver mines. Feeling my way indirectly, I 
soon: found out that they were set heart and 
soul on getting silver. In an incredibly short 
time after the matter had been broached, we 
saw the formation of a joint-stock company for 
the purpose, and I came to figure as the first 
man to engineer mining operations in the 
Yangtze Valley. 

The mine I first set my. eyes on was a good 
one, but it happened to be Situated in a very 
remote place, far away from any river port. 
The local people were firm believers in a super- 
stition, called a ‘‘ Feng-shui”? (wind and 
water) legend, and insisted on the idea that 
digging a mine would be desecrating the 
abodes of their ancestral spirit, and that the 
operation would bring upon them the wrath of 
those spirits and other deities. In conse- 
quence of this they strenuously objected to 
parting with their land for mining purposes. 
Some of them even called together local roughs 
and set them upon the Chinese and Japanese 
in my employ, and things grew rather danger- 
ous. Worse still, the superstition referred 
to was not confined to the inhabitants of se- 
questered villages in mountain recesses, but 
it was shared even by gentry occupying high 
official positions. These latter, too, were 
therefore, opposed generally to all ideas of 
mining operations. On one occasion it 
happened that when a district magistrate, 
riding in a sedan chair guarded by numerous 
soldiers, visited the place where we had just 
opened our mine, the skies suddenly grew 
dark and a violent thunder storm burst forth, 
rain coming down in torrents. As bad luck 
would have. it, lightning struck the sedan 
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chair, killing its: two carriers outright. The 
magistrate was fortunately not seriously hurt, 
though left in an unconscious state-for a while. 
This mishap occurring at such an ill-chosen 
moment, the magistrate, immediately after, 
issued a strict order which said, ‘‘ Setting at 
defiance the wind and water, you have aroused 
the anger of our ancestors. > Besides the 
heaven’s dispensation does not yet allow 
China to open mines.. I order the mine to- 
be closed at once, not to be worked again. 
Those who disobey this order shall be visited: 
with severe punishments.’’. One may imagine 
how angry was the magistrate. At all events 
the unfortunate incident had the: effect of 
sealing with one blow the fate of ‘my under- 
taking, which I had nursed into being after 
a year of hard work in educating my clients: 
and persuading them so far as to form a com- 
pany. Myregrets and disappointments were 
indescribable. Sleep and appetite left me for 
atime, I was so greatly vexed by the turn of 
affairs. In the event, however, it was all to my 
good. Bitter as it was to get wrecked at the 
start of an enterprise, an experience I went 
through for the first time in my life, it gave 
me an opportunity to cultivate the powers of 
patience and perseverance. And the extreme 
disappointment which so suddenly. overtook 
me had a contrary effect of arousing in me the 
spirit to fight for my purposes with firmer 
determination than ever. : 

I nowturned my attention towards reasoning 
with and counselling the district authorities, and 
with renewed vigour I devoted my entire energy 
to awakening the Chinese officialdom from their 
old-fashioned dreams. To my satisfaction I 
made unexpected progress in this direction, 
and began to see the light of a bright day 
dawning on me. In other words, my efforts 
had won for me half the battle I was fighting. 
I next caused the influential Chinese mer- 
chants under me to approach the native 
dignitaries, and through them I again secured 
official sanction to proceed with the mines. 
It is rather interesting to tell how this was 
done. I had with me a Chinaman noted for his 
wit and resourcefulness. He had secretly 
placed some particles of silver ingots in among 
some ores. On the day appointed for an 
experiment he, in the presence of the officials, 
set about heating the ores. In due time he 
shovelled out the ingot particles from under the 
heap of the ores, and showed them to the 
officials, persuading them of the profitableness 
of the mining industry. All this may sound 
like a practical joke, but with the innocent 
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Chinese of a dozen or more years ago this sort 
of thing served its purpose, and the clever 
Chinaman may be said to have deserved full 
praise for his happy device. 


CoAL MINING TAKEN IN HAND NEXT. 


Lovers of white metal, the Chinese were 
thus induced to take up silver mining. Follow- 
ing a similar line of action and taking advan- 
tage of their partiality for ‘‘ ready money”’ 
principles, I next urged them to turn their 
attention to colliery enterprise. There is a 
saying in the Orient, ‘‘In a strange country 
follow the natives.’ I have always appre- 
ciated the truth of the saying, and ever since 
I came to China at the behest of those who 
wanted my services, I have made it my special 
endeavour to study the manners and customs of 
the Chinese soas to become well acquainted with 
their shortcomings as well as their points of ex- 
cellence. Consequently, I have come to know 
how to act to suit different circumstances, and 
I consider this the secret of my success in 
China. It was, indeed, in pursuance of this 
policy that I succeeded in getting my Chinese 
friends interested in coal mining. To explain, 
I knew how difficult it was to get supplies of 
charcoal at moderate prices in the Yangtze 
Valley, owing to the complete absence of forest 
of any consequence in that locality. I knew 
at the same time the local hills and valleys 
were exceedingly rich in coal deposits, the 
excavation of which for fuel purpose would 
bestow great benefits on the natives in supply- 
ing one of their daily necessities. Hence I 
thought that with a people given to ‘‘ ready 
money ’’ principles, and sharp in taking up 
anything which would bring them immediate 
gain, as the Chinese are, the shortest and 
most convenient way to get them interested 
in mining industry in general would be to 
bring them round to dig for coal. Especially 
did this idea appeal to me as the outcrop of 
coal was to be come across almost everywhere 
along the Yangtze valley, and colliery work 
could be carried on with small outlay by simple 
methods requiring very light machinery. More- 
over, the fear and doubt most widely entertained 
by Chinese capitalists at the time was that 
mining enterprise, if taken in hand, might end 
in sinking funds for nothing. Thus it came to 
pass that they readily took the proposal to 
work coal mines, which, at a small outlay, 
would bring them a new fuel for their daily 
consumption, or which would produce for them 
a mineral to be easily converted into silver. 
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And in a comparatively short time I was 
enabled to start a colliery work. As expected, 
the undertaking proved to be one of small cost 
but of quick return. The fame of success 
spread far and wide, and became in turn a 
foundation whereon to build ideas to stimulate 
the mining spirit among the Chinese people at 
large. I cannot forget to this day the pleasure I 
felt at this turn of affairs. At present coal mining 
is being carried on very actively and extensively 
all over China, but it is no exaggeration to say 
that all this prosperous state of things had its 
beginning in a modest colliery started at an 
insignificant spot in the Yangtze valley. 
That beginning awoke the Chinese people 
from their long sleep which had kept them 
strangers to mining industry in general, and 
since then there has gradually grown up 
among the official and private circles of China 
a spirit to encourage enterprises of the kind 
until numerous companies have arisen en- 
gaging not only in colliery work, but also in 
other lines of mining. Having thus accom- 
plished the primary object for which I was 
engaged as an adviser in China, I went home 
to Japan for a while. | 


My SECOND MISSION TO CHINA. 


In 1900 I came back to China, this time, 
however, as an official and by order of the 
Government of Japan. For I now had affixed 
after my name the title of Director and 
Engineer-in-Chief of the Japanese Yamen 
at the Tayeh Iron Mine, where I had been 
ordered to reside. My duty was then, as 
now, to superintend purchases from the 
Chinese Government of iron ores to supply 
materials for the Government Yawata Iron 
Works in Japan. I was persuaded to accept 
the post by the Governments of the two 
countries, on the ground that I was well 
acquainted with things Chinese. At that time 
China had not yet begun to produce good coal 
and coke in the interior, and the Hanyang 
Steel Works there had to obtain their supplies 
from Japanese dealers, in exchange for her 
iron ores as it were, a transaction which, I do 
not hesitate to say, had the effect of con- 
spicuously smoothing the feelings of the two 
countries subsequent to the war. Neverthe- 
less, the difficulties and worry I experienced 
in engineering my new work were not much 
behind those I had to struggle against in the 
early years of my first advent in China. It 
was the same ignorant people and the same 
prejudiced officials that I had to deal with, 
and my progress in the work was slow and 
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laborious, bringing me sometimes to the verge 
of despair. But I had the advantage of being 
fully informed of the peculiarities of the Chinese, 
and knowing how to act according to circum- 
stances and where and when to apply pressure 
as well as conciliation, I succeeded in nego- 
tiating the difficult pass, until I have been 
able to bring the work entrusted to me to its 
present state of prosperity. I have in the 
intervening years travelled in the interior of 
China, observing changes coming over the 
manners and customs of the country, and 
also noting conditions of different native in- 
dustries, as I have always boundlessly enjoyed 
‘this kind of pursuit. Such being the case, 
there are always Chinese visitors and callers 
at my doors seeking my advice, and so far as 
lies in my power and so far as it is compatible 
with my official duties, I am doing all I can 
to meet their requests or to co-operate with 
them in promoting their general progress. 
‘Nor have I anything to complain of in the 
progress | am making in realising my hopes 
and aspirations on these lines. 


YANGTZE-KIANG. 


The Yangtze-kiang, the greatest river in 
China, is one of the three mighty streams of 
that country, the other two being the Hehlung- 
kiang and the Huang-ho. The far-famed 
river is about 3,000 miles in its total length, 
and in summer months, when its waters are 
high, six hundred miles of its lower course, 
between Shanghai and Hankow, are navigable 
by steamers having displacement of over 10,000 
tons, while between Ichang and Hankow 
vessels of 3,000 to 4,000 tons may ply with ease 
all the year round. Between Ichang and 
Chungking the stream is rapid and full of 
sunken rocks, but that part of the river has 
already been frequently navigated by British, 
French, and German gunboats. Last year a 
Chinese steamer made a trial voyage up to 
Chungking, and the result was quite satisfac- 
tory. There is now a movement afoot to open 
a regular service between Ichang and Chung- 
king. Not only that, but there is a project 
for a Japanese gunboat to come up the stream, 
and soundings are now in the course of being 
taken in continuance of work begun last year. 
The most widely-known open ports on the 
main stream of the Yangtze are Shanghai, 
Chinkiang, Nanking, Wuhu, Kiukiang, Han- 
kow, Hanyang, Wuchang, Sha-si, Ichang, 
and Chungking. Those on its branch stream 
are Yo-chow, and also Changsha, Hsiangtan, 
and Changte, which are variously situated on 
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the Hsiang-kiang and Yuan-kiang, the tribu- 
taries which empty themselves into Tung- 
ting Lake. They are all thriving ports, 
possessing densely - populated municipalities 
which all form prosperous trading centres. The 
largest of them has a population of 2,000,000 
and the smallest not less than 250,000. It 
may well be imagined, therefore, what im- 
portant parts of the Chinese Empire the 
Yangtze traverses. 


NAVIGATION ROUTE. 


The steamship companies engaged in regular 
service on the Yangtze, classified according 
to their nationalities, are British, Japanese, 
German, French, Spanish and Chinese. Their 
tonnage differs according to years, and cannot 
be stated definitely, but it may be generally 
said that the British, Chinese, and Japanese 
companies are about on an equal footing, 
and their business is increasing yearly. The 
German companies are now actively engaged 
in gaining a place in the field, and their influ- 


‘ence must not be despised. Besides the regular 


service, the different countries are represented 
extensively on the river by their cargo boats 
and war vessels, the Russian tea carriers being 
very conspicuous. 

Thus vast are the regions washed by the 
waters of the Yangtze, and so numerous and 
important the cities on its bank, while the 
international shipping on its stream grows 
ever-increasingly active year after year. 
Consequently, it may with truth be said 
that the rise or fall of commerce and indus- 
tries on the banks of the Yangtze form a 
gauge to measure the future prosperity or 
decadence of China. Now, in making an 
estimate of the value of a mine, the most 
important condition is whether or not it is 
situated conveniently for purposes of trans- 
portation. Hence, in opening a mine, it is 


always indispensable that, along with ascer- 


taining the quality of its ores, full infor- 
mation should be obtained with regard to 
facilities of conveyance for bringing thereto 
the necessary materials and machinery 
and for transporting its mineral output. 


For in the case of some minerals, how- 
ever good in quality and however rich 
in ingredients their ores may be, they 


may not be economically dug and melted, 
when their mines are so situated that great 
difficulties are to be overcome before their 
outputs can be put on the market, owing to 
their great distances from seaboard and the 
badness of the intervening road. In. other 
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. words, it is not.at all rare that, in such cases, 


the ores are left intact as practically valueless. 
China is far from being poor in, different 
kinds of mines scattered all over the country, 


. but its means of overland conveyance are not 


yet developed, so that its waterways have to 
be largely depended upon for the purpose: .In 
this respect -the Yangtze furnishes great 
facilities. The, mines.of various descriptions 
situated in its valleys have. only to lay a light 
railway to the river edge, to have their ores or 
manufactured outputs forwarded to the different 


- open ports, thus enabling them to realise large 


profits at small outlay.. 


It may..be said, there- 


_fore, that the future developments to be-attained 
-along the Yangtze valley are. the -greatest-in 
- China, and it is no wonder that. the- mouths of 
- foreigners. are watering in -view of, ee possi- 
- bilities. : : a fo 


"RAILWAYS. 
The railways already. laid, caine -connec- 


.tions- with the banks of the main stream of the 


1 


Yangtze: or ‘its tributaries, are. the - -Naking- 


‘Shanghai, the Tayeh | Mine, and the Ping-Fan 


; railways. 


Of those already in the -course.-of 


-construction or of- which the work of building 


is about to be commenced, it is expected that 


-the -Tsin-Pu, the Yueh-Han, and-the -Chuen- 
‘Han railways will ultimately’ build sectional 


-extensions to reach the Yangtze. 
;the Nan- Hsin Railway, a major:-part of 


-An-Hui line is nearly finished 


As - to 


it, has already been constructed, while the 
..— The -othẹr 


-projects now being- promoted to connect. the 


Yangtze banks with the interior .are .too 


numerous to name. In any case it is as 


‘certain as that the sun -will rise. to-morrow 


that, 
-completed,. 
-correspondingly developed, 


with.. all these railway connections 
and with the shipping. service 


the mining: in- 


. dustry on the Yangtze valley will, in spite of 


itself, grow both in its scope ard importance. 


In laying these railways, it is a notorious fact 


that the foreign Powers are constantly engaged 


-in zealous endeavours to sell materials and 


secure contracts for their exports, in exchange 
for funds they have: furnished or offer to ifur- 
nish. For instance, there are the Chuan-Han 
and the Yueh-Han railways, in connection 


with which Great. Britain, ‘Germany, France, 
and America have offered to advance loans. 


These proposed loans have caused for a time 
considerable disturbance, and their contracts 


_still remain to be signed. That is not all; they 


have become an object of obstruction by those 
under the influence of the ‘‘ rights recovery ”’ 
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in- minerals: > 
with the -localities where these deposits are 


six in- all, namely 
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into a 
‘Foreign Loan Rejection Society.’ The 
society is now making frantic efforts to raise 
funds among Chinese. But to me it appears 


„a sheer impossibility for a loan of over 


$5,000,000 to be raised exclusively among 
-Chinese. I hold to the view that it will be 
,advantageous for China speedily to. construct 
those railways with foreign: funds raised on 


„fairly reasonable terms, a view of which I. am 
. taking every opportunity to convince Chinese, 


_and it is my earnest hope that the proposed 
foreign loans will turn out successful. If, 1t: is 
‘China’s desire,.as.it should be, to develop 
mines.as a means to promote-her national wel- 


fare, she.must needs have her communication » 
facilities perfected first, and the completion or 


.extension of: her railways has. the most direct 
and closest, bearings on. her mining industry. 
Indeed,. China. could not well lay the founda- 
tion.of building. up-her national strength and 
(wealth ‘on anything but. these two great under- 


takings,, and. I am.sparing no effort to urge 


on the Chinese the importance of accelerating 
the ramification of railways along with that of 
ce navigation. service on the Yangtze. 


rete 
is \ 


VARIETIES OF MINERALS. 


I have already, stated that China i is very an 
Before proceeding, however, 


found,,-I propose first to. dwell a little on the 
provinces - through, which the. Yangtze flows. 
The provinces traversed by the great river are 
> Kiang-su, Kiang-si, Hu- 
peh, Szechuan,.An-hui, and Hu-nan. It will 


-be seen that.the river passes through regions 


-of. foremost importance in China. Of the 
‘provinces named, Kian-su, An-hui, and 


_Kiang-si together cover an area of 158,000 


square miles,-containing a total, population 
of about 85,000,000 souls. . Hu-nan possesses 
216,900 square miles in area with 22,000,000 
souls; Hu-peh, 185,000 square miles, with 
34,200,000; and Szechuan, 300,000 square 
miles, with 60,000,000 souls. 

-The principal minerals found in Kiang- -su, 
An -hui, and Kiang-si are coal, gold, silver, 


. copper, iron, tin, and lead,. with crystals and 


antimony in small quantities. Of coal, that 
produced in Kiang-si is the best. In Hu-nan 
the principal deposits are gold, silver, copper, 
tin, lead, iron, coal and antimony. Its coal- 
fields extend over 20,000 square miles, while 
its antimony mines head the list in China in 
the abundance of their yield. The number of 
different mines in Hu-nan are as follows:— . 
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Gold 4-34 wasted ae erini eera TO 


SUVer oaan aaue nek EEEE E o. 
COPPET sccesteseawaiwaeusesieees 5 
A Ei o EET Dar dee EEN eera 3 
M er anane ie REPTES ES 8 
Don. anasa TENE i ror 35 
ANONY ssi prers sate nren RETS 4 
Coal air Ea senas enoa 5 


The province of Hu-peh is also rich in 
minerals, especially in iron mines, which are 
reputed to be unrivalled in the quantity as 
well as the quality of their yields. Other de- 
posits are copper, tin, and coal, all of which 
are found in abundance. ` ag 

I now come to Szechuan, which occupies, 
indeed, the highest place among the provinces 
of China in point of richness in mineral. pro- 
ducts. It is for this reason that the province 
is looked up to by foreigners as by Chinese, as 
the treasure-house of China. The principal 
minerals held in its bosom are gold, silver, 
<opper, iron and coal. The last-named pro- 
duct is excellent in quality, and its veins 
extend over a field of 1,400 or 1,500 square 
miles. On the morrow of the completion of 
means of communication, Szechuan coals will 
come to furnish supply over almost the 
whole country. The province also produces 
petroleum oil in exceedingly large quantities, 
and it.is quite probable that further researches 
in its interior will reveal the existence of many 


other mines not known at present. Those dis- 

covered up to now are :— 
Gold serae ates iay se eececs 29 
Silver ...... ee er er eee - 9 
COPPEE cota cudeoongt ens Canes 6 
Tii eposni ae 4 
DOD- perata whean WA eee awa .. 18 
Lead sessa te eee TE 
Mer i003 ese Grew.ounueueuee oe 5 
Petroleuin, soiakes enews settee 6 
ASDESLOS: 12h Awa oee uence sé 5 
AMDEr crrweneeeoriris danse aa 4 
Coal cess ere ere ee See er 4 
Rock- Salt) sind waka wath anaes 32 
AGAC aieaeedacs nates Ghent. estas I 


MINING AND SPHERES OF INFLUENCE IN 
CHINA. 


The different foreign Powers possess special 
interests in mines scattered in North China, 
é.g., Japan in the Fushun coal mines in 
Southern Manchuria; Germany in those in 
Shantung Province; and Great Britain in 
those of Kai-ping in Chili Province and 
others in the provinces of Hu-nan and Shansi. 
These mines are all in active operation at 
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present. Coming down to Central China, 
the spheres of influence are similarly observ- 
able, the different Powers holding the right 
of operating mines. ‘Take, for instance, the 
mines in the Yangtze valley. The Hsuan- 
cheng coal mines in An-hui Province, which 
was originally projected as a joint undertaking 
of British and Chinese capital, is now under 
the joint control of Japan and China. As to 
the Tung Kuan Shan iron mines, the conces- 
sion thereof was secured six years ago by Sir 
John Lister Kaye of England, but subse- 
quently a difference of views arose over the 
interpretation of certain clauses relating to 
the conditions of contract, and the matter 
had been pending for a long time until 
February of this year, when it was settled by 
China buying back the concession at a cost of 
£52,000, paid to Sir John Kaye. Besides 
these, there are mines in An-hui, for the opera- 
tion of which a contract was signed eight years 
ago between some Italians and Chinese, but 
which has not yet been started. The coal 
mines in Kiang-si are being worked by 
Chinese, but the actual controlling power is in 
the hands of Germans. Of these mines it 
is said that the Ping-hsiang coal field, together 
with the Fushun and Kaiping mines, forms one 
of the three great coal deposits of China, with 
an annual output of one million tons to last for 
six hundred years. Coke and coal consumed 
by factories on the banks of the Yangtze are 
now being principally supplied by Ping-hsiang 
mines, thereby affecting largely the sale of the 
products of other collieries. The antimony 
mines in Hu-nan are exclusively worked by the 
Chinese, and I have never yet heard of any 
attempt made by foreigners to secure interests 
in them. The product of these mines are 
finding ready outlet to Europe, America, and 
Japan. 

I may add that an agreement was concluded 
twelve years ago between Japan and China 
with regard to the Tayeh iron mine in Hu-pet. 
The mine is now sending its output very ex- 
tensively to Japan, and consequently the 
latter’s influence is quite considerable in its 
bearing on the mines in that part of the 
country. Further, twelve years ago, agree- 
ments granting mining concessions were 
signed between China and Great Britain on 
the one hand and between China and France 
on the other, with the result that Great Britain 
and France have since come to wield great in- 
fluence over the mining interests in general in 
those regions. : 

In connection with the Powers’. sphere of 
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mining concessions in the Yangtze valley, 
there is yet one more subject on which I have 
to say a word. For several dozens of years it 
has been customary for England to consider 
the whole Yangtze valley as within her sphere 
of influence, and the other Powers have im- 
‘plicitly abided by this claim. But latterly 
Germany has extended her influence to those 
parts, pushing her activity in that direction 
with irresistible force day by day and hour by 
hour, until it is now thought that she has fairly 
wormed herself into a section under the British 
influence. Especially noticeable is the ener- 
getic cruising of German gunboats up and 
down the Yangtze, while the movements of 
German merchants all along its course are 
achieving remarkable successes in the cause 
of their country’s commerce and industries. I 
firmly believe it is high time that Japan and 
Great Britain, bound by the Anglo-Japanese 
Alliance as they are, should turn their atten- 
tion to the trend of affairs in those parts of 
China. 


CLIMATE. 


The Yangtze being a mighty river of 3,000 
miles, it hardly need be pointed out that 
the regions traversed by its stream vary 
greatly in their climatic conditions. Neverthe- 
less, it is perfectly true that the innumerable 
mines scattered throughout its valley are all 
excellently circumstanced in so far as they 
affect human health. They have never yet 
been visited by epidemics on any large scale, 
nor have they seen any severe outbreak of 
climatic affections. The differences between 
extreme heat and cold in and about the mines 
are never too great, while for the last ten 
years damage from rain or snow has never 
been so disastrous as to stop working or to 
destroy lives and dwellings. I give below a 
Table of average figures of meteorological 
observations taken for a period of ten years, 
from April, 1900, to March, 1910, at the Tayeh 
Iron Mine and the Ping-hsiang Colliery respec- 
tively, the two great and representative mines 
on the river. The degrees given in the Table 
are Fahrenheit. 


A = average maximum temperature. 
B = average minimum temperature. 
C = absolute maximum temperature. 
D = absolute minimum temperature. 
E = average number of rainy days. 
F = average number of cloudy days. 
G = average number of fine days. 
H = average number of snowy days. 
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TAYEH IRON MINE. 


January 43 | 34 | 52 | 28 | 13 | 6 | 10 |2 
February | 47 | 35 | 61 | 25| 4| 5|17]2 
March 60 | 49 | 70 | 39 6 2 | 23 | 0 
April 69 | 57 | 77 | 5I 6 |170 
May 76 | 68 | 85158] 8] 6/17]0 . 
June 83 | 74 | 89 | 65 | 10 | O | 20/0 
July 88 | 85 | 98 |72| 8| 1 | 22] 0 
August 96 | 90 |102 | 79| 2} 3]26]©0 
September | 85 | 82 | 95 71 I|) 2]|27]0 
October 72 | 67 | 80! 58] 6] 4] 21; 0 
November | -61 | 56 | 73 | 49 | 4] 312310 
‘December | 51 | 42 | 58 35 | 8 | 4| 18] 1 


PING-HSIANG COLLIERY. 


January | 47 | 36 | 54 | 30 | 16 
February..| 55 


March ....| 63 | 46 | 73 | 41 | 19 
April ....| 69 | 63 | 79 | 50 | 30 
May ....| 79 | 64 | 88 | 60] 1 
June ....| 84 | 73 | 91 | 66 

July ......) 94 
August ..| 97 | 82 
September | 92 | 75 | 97 | 74 
October ..| 79 | 63 | 85 | 61 I 
November | 68 | 52 | 74 | 52 | o 


Pwr NAUNAU OO 
N N 
A m 

O O O O O O O O O O O W 


December | 50 | 43 | 60 | 39 | 3 


WORKING HOURS AND WAGES. 


It is generally well known that the wages paid 
to miners, other workers, and coolies employed 
at the mines in the Yangtze valley are very 
small compared to those paid in Europe, 
America, or Japan. Be this as it may, I 
am very glad that, unlike Chinamen in general, 
whose characteristics are to be apathetic and 
lazy at all times, those of them who are work- 
ing at mines have recently begun to develop- 
habits of diligence and faithful obedience. 
Compared with their tendency ten years ago, 
to be rough and insolent, with neither disci-- 
pline nor self-restraint, besides being often 
given to defying orders, they now seem like men 
of a different age. That all this comes from 
the great strides which China has made in. 
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general advance in those ten years, and which 
have wrought changes in her national thoughts 
and ideas, no one will deny. At the same 
time, their new tendency to be more or less 
faithful to their work and duty may also be 
ascribed to a combination of circumstances: 
the increasing frequency with which they 
come into contact with foreigners has had 
the effect of bringing them under civilising 
influences on the one hand, while the rise 
in prices of commodities, has, on the 
other hand, brought home to them the 
necessity of living with diligence and earnest- 
ness, instead of remaining idle and easy-going 
as of yore. 

Miners at collieries work in twelve hour 
shifts, one group commencing their time at 
6a.m. and ending at 6p.m., and the other 
group commencing at 6 p.m:.and enditg at 
6 a.m. of the following morning. They are 
given only one hour’s recess during those 
twelve hours for taking a meal, so that they 
work for eleven solid hours a day. In iron 
mines no night work is executed. The miners’ 
day begins at 7 a.m. and closes at 7 p.m. in 
spring and summer months, and at 8 a.m. 
and 6 p.m. in autumn and winter months. 
They are also given a recess of one hour at 
noon for lunching. 

The wages paid to these miners and 
coolies, who are put to work for this long 
stretch of hours, is astonishingly small. 
Miners engaged in the ordinary work of 
digging are paid only 12 sen* minimum and 
25 sen maximum a day, while other labourers’ 
earnings are from 8 to 20 sen per diem! The 
salaries of even foreman miners and foreman 
coolies range only between 8 and 15 dollars 
a month. 

Such cheap labour being employed, the 
actual digging expenses at mines are also 


exceedingly small, the cost of digging and 


putting out one ton of coal being one dollar 
and fifty sen all told. In the case of iron 
mines, the per ton expense of digging alone is 
only about 20 sen, and even when the costs of 
carrying out ores by the tram and of hauling 
them aboard ship are added, the total does 
not exceed 60 or 70 sen per ton. Who can 
say that the expenses are not small? By ten 
years’ personal observation I know how great 
these Chinese coolies are in their carrying 
capacity, and how well they stand their work 
without fatigue all day long; they cannot be 
approached by labourers of other countries in 


* The sen is about equivalent to a farthing.—Ep. 
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these respects. Scantily clothed, they live in 
low huts and feed on the coarsest of foods, 
with no idea of hygiene and sanitation, 
never seeking the aid of a doctor or medi- 
cine, and yet they can endure all this 
severe strain of work. I have studied the 
problem and come to the conclusion that 
it is ascribable to the dulness of their minds 
and the consequent mental equanimity they 
can always maintain. They are simple in 
their wants and rude in their habits, being 
kept aloof from the rough and tumble of the 
world. Remote from the reach of intellectual 
and moral excitements such as Westerners 
and Japanese are subject to, they live under 
conditions and in an atmosphere radically 
different from those which surround other 
civilised peoples. They are entirely free from 
the wearing out of their brains or from mental 
exhaustion, and this accounts, as I take it, 
for their ability to withstand strenuous pressure 
of work in spite of the frugality with which they 
live. A case to the point is that of coolies 
employed in my yamen. Even on ‘“‘ dog days’’ 
they start work at 6 a.m. and do not stop till 
7 p-m., thus putting themselves into the yoke 
of incessant labour for thirteen hours a day 
with but short intervals of recesses for meal- 
taking and rest, and that in the hottest 
season of the year. What is more wonderful 
is that their work consists in carrying iron 
ore from the breakwater embankment to a 
steamer over a distance of about 200 feet, 
their load each trip being about 150 pounds, 
or at least ten tons in thirteen hours, which is 
considered a fair day’s work for each man. 
When both the rate of wages they are paid, 
and the amount of work they perform are 
taken into consideration, it will be seen that 
there is not another race of people in the wide 
world whose labour is so cheap as that of these 
Chinese coolies. 


LIFE CONDITIONS OF LABOURERS. 


In the preceding sections I have dwelt on 
the wages of labour. I now propose to give a 
general description of the conditions under which 
miners and other kinds of labourers live. They 
are, asa rule, of two classes, namely, those who 
live in boarding houses which mine owners 
provide, and others who have their own houses. 
The boarders’ living expense is. about ten sen 
a day including the price of three meals, viz. : 
breakfast at 6 a.m., lunch at noon, and supper 
at 7 p.m. The boarding houses are mostly 
conducted with Government or public funds. 
The boarders’ bedding, eating utensils and 
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working apparel are also provided out of these 
funds, and their ten sen a day go only to pay 
for three meals. Their diet consists chiefly, of 
course, of rice of ordinary grade, with which 
they are given one or other of four varieties 
of dishes, including some fish and meat. 
Such board is of the best quality that 
miners and coolie class can aspire to for every 
day consumption. This fact shows how cheap 
things are in China. The rice cooked for the 
use of these labourers is of the grade which is 
worth only one dollar fifty sen or one dollar 
-sixty sen per 100 pounds. ' 

The day labourers, or those having their own 
homes, mostly live with their families, which; 
on an average, consist each of three members 
‘besides the wage earner. They each support 
themselves and their families at about twenty 
sen a day, which they are paid as their wage. 
They generally have extra incomes in the form 
-of earnings by their women folks and children, 
which are more than sufficient to meet disburse- 
ments on clothing and other occasional ex- 
penses. Consequently these mine labourers 
are, in their own way, quite comfortably circum- 
stanced, and it is very seldom-that criminals 
are produced among them. Peace and happi- 
ness feign over their homes, and the pleasant 
way in which they pass their days is indeed 
beyond the imagination of outsiders. Conse- 
quently there is a prevailing. tendency among 
the inhabitants of mining localities to have a 
great liking for mining occupation. 

I have obtained information from those 
engaged in banking business as to economic 
conditions before and after the opening of 
mining operations in mine districts, and find 
conspicuous annual increases both in the 
number of depositors and in the amounts of 
money deposited in banks in several years 
past since the opening of mines. Even in 
villages where complaints about hard times 
and cries of starvation were formerly heard, 
peace and prosperity returned with the start- 
‘ing of mines, so that pawn shops had to close 
their doors all along the Yangtze valleys— 
so, at least, I am informed, and I do not 
think it is all exaggeration. This, at all 
events, 1s a state of things which goes to 
prove to what a large extent the mining 
industry in China is benefiting her people. 

Miners and mine workers and coolies are 
allowed two holidays per lunar calendar 
month, that is on the 1st and 15th day of each 
month. The 5th of May and the 15th of 
August, lunar calendar, are days of universal 
festivity in China, and they constitute for mine 
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labourers, too, the two great annual holidays. 
Beside these, on the 30th of December, and 
the first three days of January (lunar calendar} 
all mines are closed for work. On’ these 
holidays the labourers put on their best clothes 
and pass them in general merriment and 
revelry with their friends and relations. Some 
of them visit theatres, while others, unfortu- 
nately, know no better than to. spend the day 
in gambling. On occasions of joy as of mis- 
fortune, they -get up subscription lists and 
consider it a beautiful custom to spend the 
proceeds on the party concerned as a token of 
congratulation or of sympathy, as the case 
may be. Mine labourers generally | stick 
diligently to their work. till their age and 
infirmities prevent them from doing so, and 
then’ they are pensioned out of official or 
public funds for the purpose, besides being 
made recipients of old age purses raised by 
local fraternal bodies, so that they may pass 
their remaining days in ease and comfort. 
This beautiful custom contributes largely 
towards making mine labourers attend to their 
work with easy minds. At mining villages 
they have schools and hospitals which look 
aftér local educational matters and health 
conditions. 


CONCLUSION. 


Chinese politics and foreign relations, with 
their centre at the Imperial capital, Peking, 
have seen in the past ten years many ups and 
downs, kaleidoscopic changes not easy to 
follow, and there remain not a few problems 
still pending with foreign powers, all the 
parties concerned freely indulging in all sorts 
of diplomatic ingenuities. In the midst of 
this confusion, the mining industry alone, since 
my first engagement in China, has made 
steady progress along a definite line of de- 
velopment, and has never yet evinced any 
signs of retrogression. Only a few years ago 
there broke out in China a ‘‘ rights recover- 
ing” mania, which is making its influence felt 
even in the sphere of mining industry. The 
result is that a section of the Chinese public 
often allows itself to act in a manner quite 
contrary to common sense, in order to give 
vent to its dislike of seeing Chinese mines 
worked with the aid of foreign funds. All 
this I extremely regret for the sake of China 
herself. I am firmly committed to a view 
that, at a time like the present, when’ 
China is beset with many political and finan- 
cial difficulties, and when her people, high 
and low, are in the throes of impecuniosity, it 
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is all to that country’s own interest and ad- 
vantage to make liberal ‘use of loans raised 
abroad on reasonable terms or of funds ad- 
vanced jointly by | foreigners and Chinese, 
wherewith to open and develop mines and to 
make endeavours to recover treasures hidden 
in the earth’s bosom. As already stated, 
the materials and funds needed in operating 
mines in China are small, and therefore, 
with moderate care, a mining enterprise on a 
comparatively large scale may. be success- 
fully conducted with. a small . outlay of 
capital. When. precautions are taken to pro- 
hibit strictly the practice of bribery, or of 
enriching individual: pockets, among Govern- 
ment and public officials, and to ensure 
accurate accounting, I hardly need to say 
that it will be possible to: reduce consider- 
ably‘ ‘the cost of digging for minerals, and 
thereby to ‘put on’ thë market the raw and 
manufactured outputs of ` mines at prices 
markedly lower than. at present. I also think 
that another.. pressing need of the hour is to 
make, careful, selection of mining engineers, 
side. by side, with. encouraging the estab- 
lishment of mining.,schools for the educa-, 


tion. of the foremen’ of miners. -and.mine workers. 


The Yangtze valley possesses in rich:measure 
all the four elements of success in mining, 
namely, favoutable’ climate, cheap material, 
simple and tractable workers, and transport 
facilities. “Hente, one thing I can positively 
giiarantee isthat so long as no bliinder i is made 
in ‘proceeding, the mining industry i in the great 
river valley’ will attain a most - wonderful 
development; in the future. I am. extremély 
solicitous that, the. leading ‘minds, of Great 


Britain. and Japan should keep their eyes on 


this point. . That:a_ beginning. has . already 
been made to extend the scope of operation of. 


the alliance. between the- two countries from: 


political and -warlike fields to which it: has 
hitherto been confined, to the commercial: and 
industrial arena, is manifest ‘in the Japan- 
British Exhibition now going on. F most 
ardently hope that the ‘sphere of influence and 
usefulness of the alliance will be so widened 
as to cover all fields of activity, and that it 
will not stop at promoting the welfare of the 
two nations only, but go the length of 
becoming the unshakable rock of the world’s 
peace. The responsibility of attaining this 
end rests dn the shoulders of the two peoples. 
To goa step further, I should deem that the 
work and duty which this honoured. institu- 


tion, the Royal ‘Society of Arts, has before it: 
to perform and accomplish are increasingly: 
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great and important. We all seem to be 
under call to rouse ourselves up and strike for 
action. I have been impressed with this. 
thought, and, to give it vent, penned these 
lines of general observation on the Yangtze 
valley mines. It is my hope to have another 
opportunity of returning to the subject with 
fuller details. 


HOME INDUSTRIES. 


' The Labour Crisis.—Not for many years, perhaps 
it would not be too much to say not within living 
memory, has the shipbuilding industry been faced by 
so serious an issue as that which has been. brought 
about. by the rivetters and caulkers on the Clyde. 
These are men who earn higher wages—a rivetter 
may earn £I a day and more—than any other class 
of manual Jabour, with the exception of a few branches 
of the steel manufacturing trade. The cause of the 
trouble is that the rivetters. have violated the agree- 
ment with their fellow workmen and with their 
employers for avoiding strikes and stoppages of work 
for local. disputes, and their action threatens the 
whole system of collective bargaining which is the 
strength of trade unionism. Twelve years ago the 
engineers were locked out all over the country owing 
to a series of sectional strikes, and the lock-out was 
not. terminated until the engineering trade unions 
came under. a: general working ‘agreement, by which 
provision was made for avoiding stoppages in the 
casé of.all future disputes... The fundamental panes 
ofthis agreement was ‘collective bargaining.””. A 
succession of conferences led up to, if need be: a 
final appeal to the entire bodies of the Federation of 
Employers and the several trades unions.. When this 
arrangement was made it. was foreseen that sooner 
or later a similar arrangement would have to be made 
in the shipyards, and last year a treaty was made, 
the violation of which is the cause of the -present 
crisis. From the outset the agreement was looked 
at, askance by the men, who justify sectional. strikes 
instead of waiting for the discussion by conference in, 
the manner provided .in the national agreement, on 
the ‘ground that the process. of reference. takes so. 
much time that the job may be finished before the 
question of wage or other matter at issue is decided ;. 
but this objection would seem to be met by the fact 
that in every such case when an advance of rate is. 
granted the effect is retrospective. The men are at, 
variance with their leaders, who wish to observe. the 
terms, of the agreement, and have refused to support. 
them in response to their- appeal for authority to. 
assure the Employer,’ Federation that in future the 
men will abide. by the agreement. At the moment 
of writing they have suggested a conference, but the 
outlook is anything but reassuring. Not is it only in 
the shipyards that masters-and men. are at variance. 
An industrial crisis is threatened in Lancashire; and 
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the Great Northern Railway Company is in sharp 
dispute with its men. 


The Herring Fishery.—It is stated that the herring 
harvest of this year will probably be double that of 
last year, and that the catch is the largest on record, 
exceeding considerably that of the previous record 
year 1898. The catch at the Scottish fisheries, so far, 
has been roughly half-a-million crans in excess of the 
take up to the corresponding date of 1909. The 
immense catch of the year is no doubt due in part to 
the improved fishing craft now engaged in the trade, 
to the extension of steam ‘‘ drifters’? to the most 
northern waters, the use of motor fishing-boats, and 
the substitution of the newest form of fishing craft 
for the slower and less efficient boats previously in 
use. The S/atist gives some remarkable figures as 
showing the extent of the fishing industry on the 
north-east coast. There are now, it says, 9,889 
vessels of all sorts engaged in the fishery industry on 
that coast, valued, with gear, at about £5,300,000. 
This figure includes 1,316 boats mechanically pro- 
pelled (that is either steam or motors) valued, with 
gear, at £3.540,000. The bulk of the capital is now, 
therefore, in the newest form of fishing craft, and 
these boats are not only faster in operation and in 
moving to market with their catches, they are also 
more efficient in their fishing. A large sea harvest 
such as that of the present year is a great blessing to 
large numbers of the population. It sets a large 
amount of money in circulation in fishery districts, 
near and remote, and it brings an abundance of 
cheap fish into humble homes. There is still much 
regrettable waste of fish, and faulty distribution, but, 
notwithstanding, a catch like that of the present year 
is a godsend. 


Motors in Scottish Fishing Boats.—Many of the 
east and west coast of Scotland boats have motors, 
ranging from the little single-cylinder under four 
horse-power engine upwards. The makes of engines 
are numerous. Recently a demonstration boat of 
Swedish origin has been touring round Scottish fishing 
harbours. Although only a 60 foot craft, she has an 
80 horse-power Bolinders oil-engine of the two-cycle 
type. The special features of this motor are ease in 
reversing and the use of Scottish crude oil for fuel. 
Many of the east-coast fishers of the Fifie build have 
been fitted with the latest type of Blackstone motor, 
which also uses crude oil. Heavy oils are preferable 
to a volatile spirit on the score of safety. On the 
east coast of Scotland most of the motors are four- 
cylinder engines designed for paraffin, which is cheaper 
than petrol, and enables leakage to be more easily 
detected. Recently a 26 foot cutter was built at 
Aberdeen for the salmon fisheries, which has an 8 
horse-power Gardner engine. The engines in the 
big herring boats range from 35 horse-power to 75 
horse-power. The auxiliary engine has been ‘found 
to be of great value to the big herring yawls; it 
enables them to get into port in dead calms with the 
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catch ahead of the all-sail craft, an appreciable 
advantage as bearing upon prices obtained. 


The Cotton Position.—It appears from figures sub- 
mitted by Messrs. Neill Bros. that whereas last 
cotton season began with a total supply of cotton 
(visible and at the mills) of 3,199,000 bales, this 
season begins with only 1,741,000 bales. The 
difference between these two quantities represents the 
excess of consumption over current supply during the 
past twelve months, and indicates the need for an 
early and large supply of cotton from America this 
season. The consumption would, of course, have 
been greater if the use of cotton in the past year had 
not been restricted by its dearness, but the actual 
consumption exceeded 12,000,000 bales, and a crop 
of 14,000,000 bales this year would do no more than 
restore stocks to their normal level. But there is no 
prospect of any such yield. It is too soon to speak 
with confidence as to what the yield is likely to be, 
but no one looks for a record crop, and it is safe to 
assume that the price of cotton will remain high. 
Last season’s American cotton crop was 10,610,000 
bales. It is noteworthy: that the exports to Great 
Britain, 2,430,000 bales, were smaller than any 
during the past ten seasons, and that the Continent 
took less than for many years past. Of the total of the 
crop American spinners took no less tban 42 per 
cent., Great Britain 23 per cent., France 8 per cent., 
and the rest of the Continent 26 per cent. 


Over-Insurance.—It was recently remarked in 
these Notes that it does not necessarily follow that 
because a ship, more especially a sailing ship, is over- 
insured and is lost the presumption is that the owner 
desired to lose her. Frequently over-insurance is due 
not to any improper desire on the part of the owner 
but to insistence on that of the underwriter. Referring 
to this subject, Fuir Play asks ‘What is over- 
insurance ?”? The term is ordinarily taken to imply 
all amounts in excess of the actual value of the 
specified interests. For example, if the whole of the 
interests aggregate in value £20,000, and the owner 
insured them for £30,000, he would be over-insured 
to the extent of £10,000. But if the owner was driven 
to insure £30,000 because the underwriters would not 
accept a lower valuation this would not amount 
to over-insurance in the ordinary sense, for no pru- 
dent owner controlling a small or only moderate- 
sized fleet would risk running uninsured. On the 
other hand the underwriters are free to insist upon 
any valuation they choose. How, therefore, is the 
matter to be adjusted between owners and under- 
writers, the former pleading necessity or no alterna- 
tive, and the latter falling back on their rights. 
Parliament will find it a knotty problem to solve. 
If in coming legislation the Government aim at 
owners who deliberately over-insure, how will it deal 
with the over-insurance described above, and due not 
to the wickedness of unscrupulous shipowners, but to 
the demands of underwriters. 
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NOTICES. 


EXAMINATIONS. 


The programme for 1g11 is now ready. The 
price of the programme (containing the pre- 
vious year’s papers and the examiners’ reports 
on the work done) is 3d. (post free 43d.) Copies 
can be had at this price on application to the 
Secretary, Society of Arts, Adelphi, W.C. 

The examinations are arranged under the 
following stages: — Stage J. — Elementary ; 
Stage II.— Intermediate; Stage II.—Ad- 
vanced. 

The subjects include : — Book - keeping, 
Accounting and Banking, Shorthand, Type- 
writing, Economics, Précis - writing, Com- 
mercial Law, Commercial History and Geo- 
graphy, Arithmetic, Business Training, Hand- 
writing, and Modern Languages. 

The examinations will commence on Mon- 
day, April 3, 1911. 

In the Advanced and Intermediate Stages 
First and Second-class Certificates will be 
granted in each subject. 

In the Elementary Stage Certificates will be 
given in each of the subjects enumerated. 
These will be of one class only. 

Certificates of proficiency will be granted in 
each grade to Candidates who pass in certain 
specified subjects during a given period. 

In Rudiments of Music Higher and Elemen- 
tary Certificates will be given; in Harmony 
Higher, Intermediate, and Elementary Cer- 
tificates. | 

A fee of 2s. 6d. will be required by the 
Society from each Candidate in each subject 
in the Advanced and Intermediate Stages, and 
in the Elementary Stage a fee of 2s. for one 
subject, and 1s. for each additional subject 


taken up by the samé candidate. -The fees for ` 
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Lecture I.— Delivered February 7, 1910. 


The latter part of the last century was 
marked by the rapid rise in the number and 
importance of those engines in which the fuel 
is burnt in the working cylinder itself, in place 
of being burnt below a boiler in which steam 
is raised, this steam being admitted to the 
working cylinder. Since, however, most of 
the engines then made, namely stationary 


, gas engines, were hidden away in works 


and such places, the general public was not 
greatly interested in them, and continued to 
look upon the steam locomotive as the type of 
all prime movers. During the early years of 
the present century the condition of affairs 
has been reversed. This is almost entirely 
due to the introduction of the internal-com- 
bustion engine using petrol vapour as fuel, 
which we may call for short the petrol-engine, 
and ‘to its wide-spread use for mechanical 
traction on the roads. A further reason for 
the general interest in the petrol-engine has 
arisen within the last year, for it is entirely 
owing to the improvements which have been 
introduced that flight in a heavier than. air 
machine, z.e., an aeroplane, has become pos- 
sible for man. Although Maxim, in 1895, con- 
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structed a steam-engine which only weighed 
about 11 lbs. per horse-power, yet this was not 
light enough, and even now, when petrol- 
engines which give a horse-power for less 
than 6 lbs. weight are used, there is very 
little power to spare, so that the weight of 
fuel which an aviator can take up with him 
is not very great, and hence his range of 
flight for this reason, if for no other, is circum- 
scribed. 

In these lectures I propose rather to deal 
with generalities and principles which are 
common to all petrol-engines than to describe 
those details of construction which vary from 
one make of engine to another. I shall com- 
mence, however, by briefly describing in this 
first lecture some typical forms of engine, 
since a knowledge of the general construc- 
tion will be required in order to follow some 
of the points with which I shall be dealing in 
the subsequent lectures. 

Petrol-engines, like all other internal-com- 
bustion engines, may be divided into two 
great classes, according as an explosion takes 
place in each cylinder once in every two revo- 
lutions of the crank shaft, or once in every 
revolution of the crank shaft. Engines belong- 
ing to the first of these classes are called four- 
cycle, or Otto-cycle engines, because the whole 
cycle of operations in each cylinder repeats 
itself after four strokes of the piston, two of 
these strokes taking place in one direction 
and two in the opposite direction, this corres- 
ponding to two complete revolutions of the 
crank shaft. Engines of the other class are 
called two-cycle engines, and here the com- 
plete cycle is repeated after two strokes of 
the piston. 

Let us first consider the four-cycle engine. 
The sectional model which I exhibit represents 
what, up to within two years ago, appeared to 
be the type to which all engines of this class 
were settling down, and even now the vast 
majority of engines only differ from that shown 
in minor details. The peculiarity which dis- 
tinguishes this type lies in the manner :in 
which the admission of the explosive charge 
to the cylinder and the escape of the 
burnt products is‘ governed, that is in the 
form of the valves. These valves, which 
are called poppet valves, are mushroom 
shaped, and they fit down on a conical 
seating formed by the cylinder wall. The 
valves are raised off their seats when required 
by means of cams on a shaft or shafts, which 
are connected, by gearing, to the crank shaft, 
and turn at half the speed of the crank shaft. 
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In some engines the valves are in separate 
pockets, on opposite sides of the cylinder head, 
as shown in the model. In others the two 
valves are in the sane pocket, while, finally, in 
some engines there are no valve pockets, but 
the valves are in the cylinder head. 

Turning the crank of the model it will be 
observed that as the piston descends the inlet 
valve opens and allows a charge of petrol and 
air to be drawn into the cylinder. When the 
crank has slightly passed the lower dead 
centre, the inlet valve closes, and then the 
rising piston compresses the charge. Just 
before the piston reaches the top of its stroke 
an electric spark is passed which ignites the 
charge. As we shall see, however, the mixture 
of air and petrol gets alight very slowly, so that 
before the pressure has appreciably increased, 
due to ignition, the piston will have 
reached the top of the stroke. While the 
piston is descending, the pressure developed 
by the burning of the charge does work, the 
downward pressure of the gases on the piston 
being converted into a turning movement on 
the crank shaft by the connecting rod and 
crank. A little before the piston reaches the 
bottom of its stroke, the exhaust valve is 
opened, and allows the hot gases to escape 
from the cylinder, the pressure in the cylinder 
rapidly falling from about 4o lbs. per square 
inch to nearly atmospheric pressure. During 
the upstroke of the piston, the exhaust pro- 
ducts remaining in the cylinder, are further 
expelled through the exhaust valve, which 
remains open throughout this stroke. The 
whole of the products of the explosion are not 
expelled, for the piston, when at the top of its 
stroke, leaves a space in the combustion head 
of the cylinder, which is about a fourth of the 
volume swept out by the piston. The cycle is 
now complete, and, as the piston descends, a 
fresh charge is drawn in and the whole process 
is repeated. 

It seemed at one time as if the poppet valve 
would continue to be used exclusively, but the 
adoption, last year, of the Knight pattern of 
sleeve valve by the English Daimler Company, 
to the exclusion of the poppet valve, and the 
triumphant way in which two such engines 
came through a full-load test, lasting for 132 
hours continuous run, conducted by the Royal 
Automobile Club, has not only silenced those 
who ridiculed the idea that there would be 
anything to compete with the poppet valve, 
but has started a number of designers and 
inventors testing other forms of valve. The 
section model exhibited, and the sectioned 
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engine, which the Daimler Company have been 
good enough to lend me to show you this 
evening, will enable you to.see how the Knight 
valve works. There are two sleeves inside 
the cylinder, the piston itself moving inside 
the inner sleeve. Ports are cut in the upper 
portions of the sleeves, those on one side for 
the inlet and those on the other for the exhaust. 
The sleeves are given a reciprocating motion 
by means of two excentrics which are carried 
on a long shaft, which turns at half the speed 
of the crank shaft. As I rotate the crank 
(the piston starting at the top of its stroke). 
you will notice that the ports in the right 
of the sleeves register with the inlet port, 
thus allowing the charge to enter. By the 
time the piston has reached the bottom of 
the stroke, the ports in the sleeves no longer 
register, and, as the piston rises, communica- 
tion is entirely cut off, so that the charge is 
compressed. When the piston has nearly 
reached the end of its path on the firing 
stroke, the ports on the left-hand sides of 
` the sleeves register with the exhaust port, 
allowing the gases to escape, and this continues 
during the whole of the exhaust stroke. The 
peculiarity of this engine, to which I desire to 
call particular attention, is the large size of 
the inlet and exhaust ports. This can be 
clearly seen in the two separate sleeves which 
are exhibited. The size of the ports, and the 
uninterrupted path provided for the gases is a 
matter of very considerable importance. 

In the four-cycle engines described above, 
the cylinders and the crank case to which 
they are attached, are held fixed, while the 
crank shaft revolves, and with such a design 
it is necessary to provide a fly wheel, even 
when four or six cylinders are used. In order 
to save the weight of the fly wheel some de- 
signers of engines for aviation purposes have 
inverted the above-mentioned arrangement, 
the crank shaft being held stationary, while 
the cylinders and crank case revolve, the 
propellor being either directly attached to 
the crank-case or driven by a sprocket 
carried by the crank case. With this 
arrangement the cylinders themselves act 
as fly wheel, so that the weight of a separate 
fly wheel is avoided. Further, the movement 


of the cylinders through the air keeps them. 


cool, so that no separate cooling arrangement, 
such as a water-jacket, or fan, is required. 

A diagrammatic section of the Gnome seven- 
cylinder rotary-engine is shown, from which 
you, will be able to form some idea of the 
general arrangements. Since, however, I 
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have been unable to obtain drawings of the 
engine, the details shown must only be con- 
sidered as more or less conjectural. It will be 
noticed that only one connecting rod has a 
bearing on the crank pin. The other con- 
necting rods have bearings on this one con- 
necting rod. The inlet valves are fitted to the 
top of the pistons, so that the charge enters 
the cylinders from the crank case. The 
charge enters the crank case through an axial 
hole down the stationary crank shaft. The 
exhaust valves are in the head of the 
combustion space, and are operated by 
levers and a cam shaft which turns at 
half the engine speed. It will be noticed that 
balance weights are provided to the valves. 
The object of these balance weights is to 
eliminate the effect of centrifugal force. The 
necessity for such balance weights will be ob- 
vious when I state that if the inlet valves 
weigh only 4 oz., the centrifugal force at 1,200 
revolutions per minute would amount to 160 Ibs. 
The great difficulty with the rotary type of 
engine seems to be that of securing adequate 
lubrication without an excessive consumption 
of oil. Thus, ina test of one Gnome engine, 
conducted by the French Automobile Club, the 
consumption of oil per horse-power hour was 
0.4 lbs., just half the consumption of petrol. 
An engine, of the ordinary stationary cylinder 
type, hardly ever requires more than about 
0°05 lbs. of lubricant per horse-power hour, 
even when run continuously at full load. 

The other diagram represents the two- 
cylinder 5 horse-power Granville rotary engine, 
which is of English design and manufacture. 
Here, as in the Gnome, the inlet valves are of 
the automatic type, z.e., are opened by the 
fall of pressure in the cylinder on the induction 
stroke, and are situated in the piston head. 

It is of interest to note that if the impulses 
due to the working strokes of the various 
cylinders are to be equally distributed through- 
out each rotation of the engine, it is necessary 
that there shall be an odd number of cylinders. 
This is at once evident if we remember that 
one complete cycle of each cylinder occupies 
two complete revolutions of the engine. Hence 
the firing of every alternate cylinder must 
follow, and, going round in this way, taking 
every other cylinder, we must include all the 
cylinders while going twice round. 

The two-cycle engines, in which there is a 
working stroke in each cylinder for each revo- 
lution of the crank shaft, act on a cycle which 
is the invention of Mr. Dugald Clerk. Although 
there are comparatively a small number of two- 
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cycle petrol engines in use in this country, in 
America there are a large number—chiefly in 
boats. 

The principle on which most of these engines 
work is illustrated by means of the section 
model I now show. Let us suppose the piston 
to be at the top ofthe stroke, the combustion 
space containing a charge of inflammable 
mixture which has just been fired. The piston 
then descends on the working stroke and when 
near the end of the stroke it uncovers an 
exhaust port on the right-hand side of the 
model, allowing the exhaust gases to escape. 
During the descent of the piston the gases in 
the crank case have been slightly compressed, 
and when, by its further descent, the piston 
uncovers a port connected with a short 
passage leading to the crank case, these com- 
pressed gases flow through into the cylinder. 
The current of incoming gas is deflected up- 
wards by a baffle plate attached to the upper 
surface of the piston, and as they fill the 
cylinder they drive out most of the exhaust 
products through the exhaust port which is 
still open. As the piston rises it first covers 
the port leading to the crank case and then 
the exhaust port. Further rise compresses the 
charge, which is ignited when the piston is 
nearly at the top of the stroke. During 
the rise of the piston a partial vacuum 
has been produced in the crank case, and, 
when the piston is nearly at the top of its 
stroke, its lower edge uncovers a port con- 
nected to a carburetter, through which an 
explosive mixture rushes in to fill the crank 
case. Itis this explosive mixture which, after 
being compressed by the descending piston, 
passes into the cylinder through the inlet 
port when the piston reaches the lowest part 
of the stroke. It will be noticed that there are 
no valves in this engine, the piston itself per- 
forming the functions of both inlet and exhaust 
valve. The further consideration of this engine 
I will postpone till the next lecture, when I 
will exhibit some indicator diagrams, and dis- 
cuss some of the advantages and disadvan- 
tages of this type. I may, however, draw 
attention to one of the chief difficulties in 
designing a satisfactory two cycle engine. 
This is to prevent loss of the incoming charge 
through the exhaust port, and admixture of 
exhaust products with the fresh charge. In 
the case of the Lucas two-cycle engine, an 
attempt has been made to overcome this 
difficulty by dividing the cylinder into two 
parts, in each part there is a piston, the one 
piston uncovering the exhaust port and the 
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other piston the inlet port. Since the com- 
bustion head is common to the two portions 
of the cylinder, the entering charge can blow 
right through, sweeping the exhaust products 
before it, and the liability to admixture between 
the fresh charge and the exhaust products, and 
the escape of the fresh charge through the 
exhaust port, is greatly diminished. Owing to 
the kindness of the Valveless Car Company 
I am able to exhibit a section model of the 
Lucas engine, from which the working of the 
engine will be clear. 

Having briefly described the general con- 
struction of a petrol-engine, it 1s necessary to 
consider, equally briefly, some of the auxiliary 


FIG. I. 


apparatus necessary before the engine can 
function. Chief amongst these is some 
arrangement for supplying an explosive mix- 
ture of air and petrol vapour, z.e. a carbu- 
retter. Here, as before, I shall only take 
examples of the two types in common use in 
their most simple form. In the first class, 
which in practice is the most numerous, the 
petrol is supplied through a fine orifice or 
jet, and the air, as it passes to the cylinder, 
is sucked past this jet, and mingles with the 
petrol. A simple form of jet carburetter is 
shown diagrammatically, in section, in Fig. 1. 
The petrol reaches the carburetter by the pipe, 
A, and, by means ofa float and needle valve, 
the level of the petrol in the jet, B, is kept nor- 
mally a little below the top of the jet. The air 
enters at D, and at E passes a constriction which 
surrounds the jet. The air carrying the petrol, 
partly vaporised and partly as a fine spray, 
proceeds to the engine through the tube, C. 
Owing to the reduction of pressure when the 


engine sucks air through C, and to the flow of 
® 
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the air past the jet, the petrol is projected in a 
stream through the jet, the amount of petrol 
flowing depending on the size of the hole, 
and the amount of suction exerted. In the 
carburetter shown, the size of the orifice of 
the jet can be adjusted by advancing or re- 
tiring a needle which passes up through the 
centre of the jet. With such a carburetter it 
is found that if the size of the jet is adjusted to 
give a correct mixture of air and petrol at low 
engine speeds, then at high engine speeds, 
when the velocity with which the air passes 
through the carburetter is much increased, 
the mixture becomes too rich in petrol. In 
this carburetter, however, as the suction in- 
creases, so that the difference in pressure be- 
tween the induction pipe, C, and the external 
air increases, a valve, F, opens and admits air 
which has not passed the petrol jet, and this 
extra air mixes with the too rich mixture 
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formed by the air which has entered at D, and 
so tends to keep the strength of the mixture 
supplied to the engine at the proper value. 
The necessity for the extra air at high engine 
speeds, z.e., when the suction increases, is 
clearly shown by the curves given in Fig. 2. 
The curve, O C A, represents the number of 
cubic feet of air which will pass through a 
given carburetter for different values of the 
suction, that is of the pressure-difference be- 
tween the induction pipe and the external air. 
The curve, D C B, represents the amount of air 
which would have to pass in order that, when 
mixed with the petrol which was found to flow, 
it should give a correct mixture. It will be 
observed that till the suction amounted to 
neatly half an inch of water no petrol flowed. 
From this point up toa suction of about 1°7 
inches the actual amount of air, as shown 
by the curve, O C, is greater than the amount 
required to supply a correct mixture as shown 
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by the curve D C, that is to say for engine 
speeds below that which will produce a suction 
of 1°7 inches of water, the mixture supplied is 
too weak. For higher engine speeds, on the 
other hand, it will be noticed that the mixture 
supplied is too rich. The meanings to be 
attached to the terms ‘‘ too weak”’ and ‘‘ too 
rich ” will appear later when we are dealing 
with the combustion of air-petrol mixtures. 
The curves given in Fig. 2 were obtained 
when a constant suction was maintained, but 
when we come to attempt to apply these 
results to an engine, matters are further com- 
plicated by the fact that the suction exerted, 
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even by a multi-cylinder engine, is by no means 
constant. This is clearly shown by the curves 
given in Fig. 3, which represent the pressures 
measured in the induction pipe of a four- 
cylinder engine at three speeds. The subject 
of the action of a jet carburetter is a most 
complex one, almost as complicated as are 
some carburetters on the market; and it 
will not be possible to consider it further 
in the time at my disposal. 

The other type of carburetter is one in which 
the air, or at any rate part of it, as it passes 
into the induction pipe is drawn over a large 
surface of lamp wick, these wicks sucking up 
petrol from a reservoir. The best known 
carburetter of this type is that used on the 
Lanchester cars, and is shown in Fig. 4. 
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Only part of the air passes over the wicks, 
this air being heated so as to assist the 
vaporisation of the petrol. This air becomes 
heavily charged with petrol vapour, and is 
mixed with a certain proportion of cold air, 
which enters by the port marked azr on the 
figure. The advantage of this form of carbu- 
retter is that it is much simpler to regulate the 
constancy of the proportions of the hot petrol- 
charged air to the cold air, as we are dealing 
in each case with a gas, than to regulate the 
constancy of the proportion of liquid petrol 
flowing through a narrow orifice, to that of the 
air, which is a gas, for the laws of flow of gases 
and liquids are by no means the same. 


Ps 
Pressure inlet 


Since a considerable proportion of the petrol 
is vaporised in the carburetter and induc- 
tion pipe, owing to the latent heat of the 
vapour, unless some method of heating is 
employed the temperature of the carburetter 
will soon fall below zero. That the vapori- 
sation of petrol will cause such a fall in 
temperature I can show by blowing air 
through some petrol contained in a flask. 
The temperature soon falls below zero, which 
fact is shown by the flask freezing a little 
water on which it stands, so that a block of 
wood adheres to the flask. The objection to 
the excessive cooling of the carburetter is that 
the vaporisation of the petrol is retarded, so 
that an increased quantity of petrol is sucked 
into the cylinder in the liquid condition, and 
the presence of this liquid petrol probably in- 
creases the rate at which a crust of carbon 
forms in the combustion head. Further, if 
the temperature of the carburetter sinks below 
zero, the moisture, which is always contained 
in the air, becomes deposited as snow, and 
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the carburetter becomes choked. The neces- 
sary heat can be supplied either by providing 
the carburetter with a jacket, through which 
some of the circulating water, or exhaust gas, 
is passed, or by heating the air before it enters 
the carburetter. This is generally secured by 
taking the air from the neighbourhood of the 
exhaust pipe. 

I now come to the methods employed for 
firing the charge. In all cases, the charge in 
the cylinder of a petrol engine is fired by pass- 
ing an electric spark, but there are two systems 
employed, and I shall proceed to show one or 
two experiments to illustrate the principles 
which are involved. When I pass an electric 
current through this coil, not only is the iron 
core magnetised, but also what is called a mag- 
netic field is set up in the space surrounding 
the coil. The presence of such a field is in- 
dicated by the movement of a compass needle 
placed at some little distance from the coil. 
Now to move such a compass needle work 
must be done, and in the case before us this 
work has been done by the battery which 
has been employed to produce the current in 
the coil. Not only has the battery exerteda 
force on the compass needle, the effect of which 
is visible to us, but it has also produced a 
state of strain throughout the surrounding 
space, and has thus done work, although by our 
senses we are unable to perceive it. I can, how- 
ever, make the energy which has been stored up 
in the medium in this way evident by suddenly 
breaking the circuit, so that a current no longer 
passes, when the energy stored up is re- 
turned to the coil, and, as a result, produces 
very considerable electrical effects. Thus, in 
this experiment the two ends of the coil are 
joined together through an electric lamp which 
to make it glow brightly would require a much 
higher voltage than exists while the current is 
passing. When, however, I break the circuit, 
so as to cut the battery out entirely, the energy 
in the field, which returns to the coil, is suffi- 
ciently great to cause the filament to flash out 
very brightly. That this effect is due to the 
energy stored in the field I can at once show, 
for the windings of the coil are double, and I 
can cause the current in the two halves either 
to circulate in the same direction or in opposite 
directions. In the experiment just shown they 
circulated in the same direction. I will now 
reverse the current in one of the windings. 
We now have the same current flowing as 
before and just as many turns of wire. ‘Lhere 
is no magnetic field, however, the iron core 
is not magnetised and the compass needle is 
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not affected. On breaking the current the 
lamp does not glow. 

The same effect can be shown by simply 
breaking the circuit in such a way that you 
can see the spark produced. With the current 
circulating in the same direction in both sets 
of windings a bright spark is produced. If, 
however, the direction of the current in one 
winding is reversed there is hardly any spark. 
This coil, and the spark which occurs when 
the circuit is broken, is an example of what is 
called the low-tension system of ignition. In 
this system there is a movable contact inside 
the engine cylinder, and by means of a cam 
or some such device, just before the piston 
reaches the top of the stroke on the compres- 
sion, a circuit containing a battery and coil is 
first completed and then suddenly broken by 
the separation of the movable contact within 
the cylinder, the spark produced firing the 
charge. 


FIG. 5. 
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It must be remembered that on making the 
circuit quite an appreciable time elapses before 
the current attains its final value, and hence 
if the ‘‘ make” occurs too near the ‘‘ break” 
not enough energy may be stored to produce 
a good spark. The kind of time the current 
takes to reach its maximum value in an ordi- 
nary low tension coil is shown in Fig. 5, which 
gives the curve obtained by Prof. F. W. 
Springer by means of an oscillograph. It 
will be seen that the current was still rising 
after ‘04 second. 

Professor Springer finds that the energy 
stored in a low-tension coil, such as is used 
for petrol-engines, with a maximum current of 
I°3 amperes, is about 14 foot-pounds, z.e. 
equal to the work done when 1 pound is lifted 
through 1:7 inches. | 

To illustrate the other system of ignition, 
namely, the high tension system, I will make 
use of the same coil, but now only one set of 
windings will be connected to the battery, 
while the other set will be connected to the 
lamp. On making the battery circuit so as to 
cause a current to start in the coil, a current 
will be produced in the other set of windings, 
and the lamp will glow for an instant. On 
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breaking the circuit containing the battery the 
lamp will again glow, but more brightly, 
indicating that an induced current is produced. 
If I break the current slowly, so that a visibie 
spark is produced at the break, the lamp in 
the secondary hardly glows at all, showing 
that it is an advantage to get a rapid break 
of the current in the primary circuit. The 
reason why when one switch is opened slowly 
the current is only slowly reduced, is that even 
after the switch begins to open the current 
continues to flow, this flow being made evident 
by the spark. If, however, we connect a con- 
denser to the two sides of the switch, when 
the switch begins to open, the condenser 
will commence to charge, and will thus, in a 
sense, absorb the current so that no spark is 
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produced, and the decrease in the current in 
the coil will be very much more rapid, and 
hence the lamp in the secondary circuit will 
glow very brightly. The absence of the spark 
(at the point where the current is broken) pro- 
duced by the condenser is also an advantage, 
in that the contacts will not be burned away 
in the way they are if a spark is produced. 

In the case of the ignition of the charge in 
the engine, the break of the primary circuit 
may either be made by a cam, A, Fig. 6, 
which rotates at half the speed of the crank- 
shaft or by a trembler. In one form of make 
and break, as the cam rotates (Fig. 6) the 
spring, B, is lifted so that a platinum contact 
stud on the upper surface comes in contact 
with a stud on the lower surface of the spring, 
C, thus completing the primary or battery 
circuit. When the cam rotates somewhat 
further the springs, B and C, both commence 
to descend, and thus acquire a certain speed 
before the spring, C, strikes the pin, D, when 
the circuit is broken. In this way a quick 
break is secured without the necessity for 
making the sides of the cam very steep, so 
that the wear of cam, and contact which it 
raises, is reduced to a minimum. 
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A diagrammatic section of a trembler contact 
breaker is shown in Fig. 7. The core of the 
coil, A, consists of a number of fine iron wires 
surrounded by a primary coil of thick wire of 
a comparatively few number of turns, and a 
secondary coil consisting of a very large 
number of turns of fine wire. One end of 
the secondary coil is connected to the spark- 
ing plug and the other to the engine or frame 
of the car. The battery circuit is taken 
through some form of contact maker, usually 
called a commutator, to the screw, E, and 
thence through the spring to the other terminal 
ofthe battery. When the circuit is completed 
by the contact maker, which is rotated at half 
the crank shaft speed, the current passing 
through the primary of the coil magnetises the 
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core so that the soft iron plate, B, is attracted. 
This plate is normally kept up by a spring, F, 
but after it has moved a little way down, and 
thus acquired some velocity, the catch, D, 
strikes against the spring, C, and, pulling this 
latter down, breaks contact with E, so that the 
primary current is broken and a spark passes, 
due to the induced current in the secondary. 
The breaking of the primary circuit causes the 
core, A, to lose its magnetism, so that it no 
longer attracts B, which being forced up by 
the spring, F, allows the spring, C, again to 
touch E, and thus completes the primary 
circuit, when the whole process is repeated. 

The mean current consumed by a trembler 
coil as supplied with a motor-car, when the 
trembler is continuously buzzing, may be any- 
thing up to 3 amperes, but a well-designed 
coil will work quite satisfactorily with ‘5 am- 
pere, or even less. A coil having alowcurrent 
consumption is a great advantage, since the 
batteries last so much longer, and the contact 
on the trembler does not burn away. 
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It will be noted that with the make and break 
first described we only get a single spark to 
fire the charge, while with the trembler we 
may get a succession of sparks, since the 
trembler continues to break and make the 
circuit as long as the contact is completed at 
the commutator. At slow speeds there is no 
doubt that we may in this way get a succession 
of sparks; at high engine speeds it is, how- 
ever, very doubtful whether any trembler has 
more than time to give a single spark. I have 
measured the speeds of the tremblers of a 
number of coils and find that a good trembler, 
when well adjusted, gives between 150 and 250 
breaks per second. Taking as a mean 200 
per second, the interval between successive 
sparks is ‘oo5 second. If the sector which 
makes contact on the commutator is 20°, 
which corresponds to a rotation of the crank 
shaft of 40°, the circuit is completed at the 
commutator for ‘0056 second when the engine 
is turning at 1,200 revolutions per minute. It 
is thus evident that for speeds greater than 
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this there is only time for the trembler 
to break the circuit once, and hence a 
single spark is produced, just as in the case 
of a non-trembler coil. That this is a fact, 
will be seen from some photographs which I 
shall show in a subsequent lecture. (Fig. 16.) 

In Fig. 8 are shown the oscillograph records 
of the currents in the primary and secondary of 
a trembler coil, obtained by Prof. Springer. 
The very rapid fall in the current in the 
primary when the trembler breaks the circuit, 
and the correspondingly rapid rise in the cur- 
rent in the secondary, when the spark passes 
in the spark gap, will be noted. The spark 
gap was taken asa quarter of an inch, as it 
was in air, and would thus correspond to about 
the ordinary gap used in a spark plug when 
acting in the compressed gases in the engine. 

There is one other system of coil ignition 
which has several points of interest about it. 
I refer to the Lodge system. The arrange- 
ment used in this system is indicated, dia- 
grammatically, in Fig.9. The terminals of the 
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secondary of the coil, which is an ordinary 
high-tension coil, are connected to the inside 
coatings of two Leyden jars, Cand D. There 
are two spark gaps, one, A, between the inside 
coatings of the jars, and the other, B, con- 
nected to the outside coatings, this latter is 
the gap in the spark plug inside the engine. 
When the trembler of the coil breaks the 
primary circuit, the E.M F., induced in the 
secondary, causes the two jars to charge up, 
one, with a positive charge inside, and the 
other with a negative charge inside. At the 
same time the outside coatings become 
charged, one negative and the other positive. 
The charging of the jar continues, till the rise 
in the potential of the ends of the secondary 
is sufficiently great to cause a spark to pass 
across the gap, A. Now, when a spark has 
once passed through the air between the 


FIG. 9. 


knobs forming the gap, A, this air becomes 
quite a good conductor of electricity, and 
hence the two jars discharge through this 
conducting air, this discharge occurring ex- 
traordinarily quickly. The inside coatings 
having lost their charge, the outside coatings 
have their charges released, and discharge 
across the spark-gap, B. Now, the peculiarity 
of the spark at B is that the release of the 
charges on the outside coatings is so rapid 
that the electricity will jump straight across, 
from one point to the other of the spark-gap, 
B, rather than go round even a low-resistance 
alternative path, so long as it is longer and 
encloses a space so that a magnetic field 
would be set up if a current passed through 
the conductor. I can at once show this 
effect, for I will short-circuit the spark-gap, 
B, by a piece of thick copper wire bent into 
a circle of about 8 inches diameter, when 
you notice that rather than go round 
this very low-resistance défour, the spark 
jumps the very high-resistance gap. .This is 
the reason why, in the Lodge system, faulty 
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insulation is less likely to put the plug out of 
action than in the ordinary system. Of course 
if I short circuit the spark-gap, A, with the 
copper hoop, which corresponds to short circuit- 
ing the sparking plug in the ordinary system, 
no spark occurs across the gap. The reason 
is that the discharge in the secondary of the 
coil is not sufficiently rapid, so that the current 
prefers to go round by the low-resistance path. 
If the spark-gap, B, is short circuited by a 
straight wire no spark will occur, for in this 
case the path along the wire is no longer than 
that along the gap, and hence the discharge 
goes hy the path of low resistance. 

Having described at some length the prin- 
ciple on which coil and battery ignition systems 
work, I need only very briefly refer to magneto 
ignition. In the coil and battery system the 
current is derived from the battery; the 
magneto is simply an arrangement for re- 
placing the battery by the E.M.F. induced 
in a coil of wire which is moved in a magnetic 
field. To show this effect I have a rough 
galvanometer on the table and a length of 
insulated wire connecting the terminals. If I 
take this wire and pass it between the poles of 


a magnet a small current is produced and a 


very slight momentary deflection of the 
galvanometer occurs. By suitably turning 
the passages of the wire I can get up a more 
noticeable swing. If I take two or three turns 
of the wire and slip them over one pole of the 
magnet I get a more noticeable deflection, 
while by taking a coil of about twenty: turns 
the galvanometer is violently deflected. 

A magneto for low-tension ignition consists 
essentially of a coil of wire wound on a soft iron 
spindle forming what is called the armature, 
which is rotated between the poles of a strong 
permanent magnet. The ends of the coil are 
connected to the make and break within the 
cylinder, just as in the case of the battery and 
coil, but here the coil acts as its own battery, 
owing to its motion in the magnetic field. 
When a high tension system is used, either 
a low tension magneto may be employed to 
send the current through the primary of an 
ordinary trembler coil, or the armature may 
contain both the primary and secondary 
windings, so that no separate coil is re- 
quired. The action in such a case is as 
follows:—As the armature rotates a current 
is induced in the primary windings, the ends 
of which are short-circuited through a make 
and break. The direction in which the current 
induced in the primary of the armature circu- 
lates is such that it tends to keep the magnetic 
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state of the iron core of the armature the 
same as it was when it stretched straight 
across between the poles of the magnet. 
When the core of the armature has got to a 
position about at right angles to the line 
joining the poles, the current in the primary is 


suddenly interrupted by the make and break, 


which is opened by a cam rotated at half the 
crank-shaft speed. Asaresult, the iron core 
suddenly loses its magnetism, for in the posi- 
tion it now occupies the magnet no longer 
tends to keep it magnetised, and hence, just 
as in an ordinary coil, an induced E.M.F. 
is produced in the secondary, which causes 
a spark to pass at the sparking-plug points. 


SUGAR-BEET GROWING AND BEET- 
SUGAR MANUFACTURE IN ENGLAND.* 


Sugar-beet growing in the United Kingdom dates 
back to 1835, when sugar-beet was grown experi- 
mentally m Surrey. Ia 1853 a small beet-sugar 
factory was erected at Mount Mellick, Queen's 
County, Ireland. J-ater, experiments were carried 
out in different parts of the country. and in 1867 
Mr. Campbell, of Buscot, near Farringdon, granc- 
father of Major Campbell, grew sugar beetroots on 
a more extensive scale. About 1870 a beet-sugar 
factory was started at Lavenham, but it failed. Since 
then many experiments have been carried out by 
various agriculturists and scientists. 

During the last twenty years the author has canied 
out about 4,000 sugar-beet growing experiments in 
practically every county in England, Scotland, and 
Ireland. Thirty-six different seeds were used, in- 
cluding German, French, Austrian, Russian, Dutch, 
and English. The average results show a yield of 
sugar-beet with leaves of 39 tons 5 cwt. per acre. 
The average yield of roots without leaves was 17 tons 
16 cwt. per acre, but in many cases 28, 30, and 35 
tons of roots per acre were obtained. The author’s 
experiments on the Liverpool Corporation Sewage 
Farms in 1900 produced a yield of 43 tons of sugar- 
beet per acre. The average of the sugar contents 
was 17°65 per cent. in the 100ts and 19°15 per cent. 
in the juice, but several samples contained 21 per 
cent. of sugar. 

Our climate is most suitable for root growing, 
specially for sugar-beet. The ridiculous ‘‘ sun fable’’ 
was disputed many times by the author and others. 
In years when there was a failure of the beet crop 
on the Continent he grew excellent roots in England. 
His balance-sheet, published years ago, shows that it 
costs £9 15s. to grow an acre of sugar-beet. If the 
farmer receives £1 per ton for his sugar-beets he will 
have a profit of £6 10s. per acre. 

The demand for mangolds is limited, and the price 

* Abstract of paper read by Mr. Sigismund Stein before 


the Agricultural Sub-Section of the British Association at 
Sheffield, 1910. 
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varies. Sugar-beet, however, is contracted for at a 
fixed price for five to ten years. Farmers will have a 
sure profit for years to come. 

Sugar bounties were abolished by the Brussels 
Convention until 1913, and if the present sugar policy 
be preserved by England, the convention will become 
a permanent institution. 

The consumption of sugar is increasing from year 
to year, and is caused (a) by the natural increase of the 
world s population; (b) by the increased consumption of 
sugar owing to the abolition of the bounties; (c) by 
the increase of education and intelligence. The con- 
sumption of sugar in England is 88 lbs. per head per 
annum. Confectionery, marmalade, preserve, and 
mineral-water industries are interested in it. If 
England does not begin to produce sugar, there will 
soon be a sugar famine. We require 500 factories, 
each costing £80,000; so that £40,000,000 will be 
safely invested at home. We shall keep the 
£20,0c0,000 at home which we have sent out year 
by year abroad. In the factories 160,000 hands will 
be employed, and hundreds of thousands indirectly. 

Beet pulp is very valuable feeding material; 
25,000,cco tins of it are used annually on the Conti- 
nent for cattle feeding. Saturation lime is a valuable 
manure, supplied free or cheaply to the farmers. 

We have now experimented for seventy-five years ; 
it is high time to utilise our experience and erect 
factories in every county. The author has indicated 
suitable sites in different localities, and preparations 
aie ulready being made for the erection of beet-sugar 
factories. The beet-sugar industry will be a great 
and profitable industry, and will prove of immense 
benefit not only to British agriculture but to the 
whole population and the entire country. 


THE NATAL COAL INDUSTRY. 

The total output of the coal mines in Natal in 1909 
amounted to 1,786,583 tons, valued at £600,000, an 
increase of 116,809 tons, but a decrease in value of 
£100,000 as compared with 1908, on account of the 
fall in prices. The oversea exports, 494,322 tons, 
were considered unsatisfactory, taking into account 
the great consumption of coal at points nearer to 
Natal than to any other important coalfields. The 
greatest increase occurred in bunkers, chiefly tramp 
steamers 1unning betwen Europe, America, and 
Australia, Port Durban being happily located to 
accommodate such vessels. In 1909 the cost of 
coal trimmed in bunkers was about 15s. 9d., while 
in 1910 contracts have been made at 14s. 8d. The 
average labour employed at the mines in 1909, con- 
sisted of 4,700 natives, 3,409 East Indians, and 431 
Europeans. The mine owners are employing the 
Indians in increasing numbers, on account of the 
unreliability of the native labour; the latter, being 
free labourers, receive about 30s. 8d. per month and 
food. The Indians, indentured for five years, receive 
from 12s. to 16s. 3d. per month with food and 
lodging, which cost the mine owners about 10s. 
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ARTS AND CRAFTS. 


National Competition.—The exhibition, held annu- 
ally at South Kensington, of designs and other works 
which have been successful in obtaining recognition 
in national competition, is always an event of great 
moment to art students and art masters throughout 
the country. There has been a good deal of discus- 
sion in recent years about the wisdom or unwisdom 
both of the competition itself and of the exhibition of 
the prize work. It has been urged against the one 
(and with a good deal of reason) that the production 
of one or two highly-finished pieces of work, in the 
hope that they will appeal to certain examiners, is 
not the best possible training for the student; and 
against the other, that since students and even teachers 
have not always the intelligence to see why an award 
has been made, they very often pick out the worst 
features of the prize works, either to imitate themselves 
or to suggest to others as models, That this last does 
happen is only too well known, and it seems pretty 
well inevitable. There was a wallpaper design this year 
which gained a silver medal. It was a really good 
pattern, quite worthy of the award made to it, but it 
had certain mannerisms which were not altogether 
admirable, and so the first thought that occurred to 
one as one looked at the drawing and saw what 
prize it had obtained was what a bad effect it would 
have on the work sent up next year. Art students, 
pride themselves as they may on their originality, are 
even more ready to follow in flocks bebind a leader 
than most folks. 

However, though those most intimately concerned 
are still divided on a good many points, the almost 
universal opinion seems now to be that, whether or 
no prizes are awarded to individual students, it is 
certainly desirable that there should be an exhibition 
held every year of the best work turned out by the 
schools. It seems, moreover, on the face of it, that 
it must be a good thing for students and teachers to 
have an opportunity of seeing from time to time what 
other people are doing. It is so easy for a school to 
be over-satisfied with its own productions, and to 
see how they look compared with the work of other 
schools is often a very wholesome, if not altogether a 
pleasant, experience ; whilst the chance of inspecting 
what is being done all over the country must do 
much to keep the masters from the smaller loca) 
schools from getting into a narrow little groove, and 
being unable to see anything beyond it. 


Design for Manufacture.—There is always, as is 
natural in documents put forth by a number of 
different people, a good deal of diversity in the 
reports of the examiners for the National Competition 
but this year one complaint seemed to run 
through practically all of them—a complaint which a 
careful survey of the exhibition showed to be 
quite justified—the comparative poorness of the 
designs for manufacturing processes generally. 
There was excellent craft work of many kinds— 
better, perhaps, both in design and execution than 
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ever before—but the designs for manufacture lagged 
far behind. There are doubtless various causes for 
this. Some designers would tell us that there is no 
longer a living to be made out of design. Some 
manufacturers would say, with equal sincerity, that 
there is no employing a student who has been 
educated at a school of art; they find they must 
train their men themselves. Whatever the cause, 
there seems no doubt that at the present time com- 
paratively little attention is being paid by the schools 
to design for manufacture. Until some years ago 
the artistic crafts had been neglected—now they are 
not only considered, but they take the first place. 
It is easy to see how craft work must appeal to the 
student, and how good it is that he should learn to 
use his hands in more than one way—but that is no 
reason for letting manufacture fall into the back- 
ground. Seeing that we pride ourselves on being a 
commercial nation such a state of affairs is surely 
not right. It is a pity, not indeed that students should 
design for the crafts, but that a greater number both of 
teachers and taught do not realise how necessary it is 
that design for manufacture should be our first con- 
sideration. From the point of view of commerce, 
manufactured articles are, of course, much more im- 
portant than any others; they form the bulk of our pro- 
duction and of our exports. From the social stand- 
point, it is obvious that, since wallpapers, chintzes, 
woven stuffs and tiles and the like are to be found in 
the homes of all classes of the population, whilst 
illuminated manuscripts, elaborately tooled book- 
covers and beaten silver work are the luxuries of the 
few, it is wrong to ignore the artistic possibilities of 
the more ordinary objects. It would surely be a 
higher aim to try to make manufacture, as far as may 
be, artistic, than it is to turn one’s back on it or stand 
aloof in proud superiority. 

Time was when, in their desire to encourage craft 
work, some of the examiners for national competition 
struck a rather uncertain note with regard to pattern 
design and design for industrial processes generally. 
This year not only do the examiners for textile fabrics 
recognise quite a number of very modest little patterns 
eminently fit for their purpose, but the examiners in 
bookbinding Jament that whilst very good work is 
being done in the way of leather bindings, the designs 
sent in for publishers’ bookcovers are still very poor. 
The examineis seem at length to have awakened to 
the danger of neglecting the teaching of design 
for industrial purposes. It is evidently only by their 
reports, and still more by their awards, that they can 
do anything to help matters, but this year they have 
certainly given a strong Jead and it remains for 
teachers and students to follow it. 


Design and Workmanshif.—Taken as an exhibi- 
tion of craft work, the show at South Kensington was 
certainly not only interesting but eminently satisfac- 
tory. The works exhibited gave evidence of an 
increasing respect for good workmanship and a far 
greater feeling for beauty, both of form and colour, 
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than was to be found in the exhibits of a few years 
ago. The work was no longer amateurish, it was, as 
a rule, sound, practical handwork; and the lettering, 
which used too often to be lamentably bad, is now, on 
the whole, remarkably satisfactory. There is yet another 
point which is altogether to the good. Some years 
ago we used to come away from the National Competi— 
tion with a vivid impression of the work of one or two 
very clever students whose achievements were not of 
necessity due primarily to the school they happened 
to have been attending. The rest of the exhibits 
formed a more or Jess uninteresting background to 
these few striking exceptions. To-day the case is 
quite different, and we are impressed rather by the large 
quantity of competent work, a state of things which, 
though it may be less attractive to the critic and the 
general public, speaks far better for the school teaching. 
The point over which there still seems to be a good 
deal of confusion in the public mind, and concerning 
which it would appear that different examiners hold 
something like conflicting views, is the relative 
importance of execution and design. Are the awards 
in national competition given really for design alone, 
or how far does good workmanship count towards 
success? Of couse, originally, executed work was 
admitted merely to show the fitness of the paper 
design for its purpose, but nowadays it certainly 
carries more weight than that. It is right, un- 
doubtedly, that the examiners should insist that 
executed works should be properly carried out; but 
does good execution, as such, carly with it a right to 
an award, or does it not? How far does a design for 
any process of handwork not accompanied by an 
executed specimen stand a chance at the present time 
of gaining a high award? To what extent is it true 
that complicated patterns, say for certain textile 
fabrics, stand little chance of gaining prizes because, 
unless they are designed by someone actually 
engaged in the trade, their effect in the material 
cannot well be shewn ? These and many other kindred 
questions have never been definitely answered, and 
the fact that they have not accounts for a good deal 
of the dissatisfaction at the decisions of the judges. 
One set of people is offended because design, as 
such, seems‘to them to fare rather badly, another 
feels it unjust that clever technique goes unrewarded, 
whilst a third sees no necessity for taking account of 
anything but the sort of design and workmanship 
usually taught in schools of Arts and Crafts. After 
all, the work sent in for national competition comes 
in the main from three kinds of institutions: Schools 
of Art, Schools of Arts and Crafts, and Technical 
Schools, all of which look (or should look) at design 
from very different points of view, whilst the ex- 
aminers are only expected to judge the output of 
them all from one standpoint. Of course, unsuc- 
cessful competitors will always be dissatisfied, and 
any system of award, however carefully considered, 
will always meet with opposition; but the trouble 
about national competition in this respect is that 
there appears really to be no system at all, every- 
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thing depending on the temperament of the particular 
group of examiners. Of course, design and execution 
are so closely connected that the whole question is 
one of great difficulty and would require extraordi- 
narily careful handling ; but the views of the autho- 
rities, or the examiners’ reasons for their awards, 
ought to be more clear and better known. At 
present, if, say, a clever silversmith likes to button- 
hole the attendant policeman and take him round 
the exhibition room, inveighing with energy against 
the incompetence and unfairness of examiners 
who have awarded silver medals to pieces of 
work far less well executed than others which 
only obtain book prizes, anyone who knows 
anything about it can assure him with the utmost 
sincerity that the examiners are competent men of the 
highest integrity, and that awards are not made 
simply and solely for excellence of workmanship. But 
to tell him on what principle they really are given 
would sometimes puzzle even a_ well-informed 
official. 


EMPIRE NOTES. 


Mineral Developments in British Columbia.— 
Mining in Northern British Columbia seems to have 
received a substantial fillip from the recent gold rush 
to Stewart. Great development work is being done 
on the many coal and other mineral prospects. 
Especially noteworthy is a new find of anthracite in 
the Ground Hog Mountain district, north of Ellison. 
Experts are of opinion that the coal is equal in 
quality to the Pittsburg , product. New strikes of 
silver have been made in the close vicinity of Hazelton. 


Canada’s Trade with Australasia.—The inaugura- 
tion of the steamship service between Montreal and 
Australasia should result in a large business being 
carried on. The New Zealand Shipping Company 
under Government subsidy has been running for some 
time, and so far the service has proved a decided 
success in promoting an exchange of commodities, 
There is little doubt that much more might be done 
if the Canadian shippers would seize the opportunity 
thus afforded. At present, Australia and New Zea- 
land have little to offer Canada in the way of 
agricultural or other products, but, on the other 
hand, Canadian manufacturers may find in them an 
excellent field. 


Pretoria Diamond Discovery.—Hundreds of carats 
of diamonds have been registered from a property in 
the Pretoria district, ten miles from the Premier 
Diamond mine, and it is generally believed that a 
very large mine has been located. A great deal of 
prospecting is being done North of Pretoria, and 
several interests have been acquired in the neighbour- 
hood by an important firm of Johannesburg specula- 
tors. The immediate outlook for the Transvaal 
mining industry is decidedly promising. 
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Maoris as Farmers,—It is not generally known that 
the Maori, New Zealand’s disdainful warrior race, 
the Ngati-Porou and kindred tribes, living in the 
Gisborne and East Cape districts of the North Island, 
have become industrious sheep farmers and wool- 
growers. For the last clip some of their stations 
received a higher price in the English market than 
was realised for any other wool from the east coast. 
In many places the Maori is going in for milk, a 
peaceful pursuit, very different from the old tastes of 
this stubborn fighting folk. But the native appre- 
ciates, as keenly as the white man, the advantages 
following in the train of this solid cash-producing 
-business. Some of the well-to-do Maoris have even 
installed the milking machine, and the amount re- 
ceived for milk by one native dairyman in Taranaki is 
reported to have totalled £1,3co for last season. 
Several Urewera families in the Whakatane valley are 
amongst the largest suppliers of milk to the local 
factories. And this people was the last to be tamed 
by Anglo-Saxon civilisation! There is hope for this 
grand native race if it takes to farming and stock- 
raising. 


Commonwealth Postal Reform and Railway 


Development.— Not the least interesting proposal 
put forward in the course of the recent Budget 
speech of the Prime Minister of Australia, was the 
establishment of a penny post between the various 
States and Great Britain, instead of the rate 
now existing. If this is brought about it will be 
a widely appreciated boon. Any temporary loss 
sustained by the revenue will, it is expected, be made 
up by the large increase of correspondence which is 
likely to ensue. Of high importance to Australia is 
Mr. Andrew Fisher’s definite declaration that the 
Commonwealth will now take over the Northern 
Territory. A Bill will also be introduced next 
session for the construction of a railway from east to 
west. This will involve the building of two trans- 
continental lines, as South Australia will not agree 
to the cession of the Northern Territory unless a 
guarantee is given by the Commonwealth that a line, 
connecting Oodnadatta with Pine Creek shall be 
built. Whether it is desirable, in the interests of 
defence, to take the shortest route between these 
points, or whether it would be better to deviate into 
Queensland, as desired by that State and New South 
Wales, has not yet been determined. For the pur- 
poses of defence it would seem to be of greater 
advantage to take the most direct line possible. 


Tasmanian Industries.— Several important com- 
mercial undertakings are likely to be launched in 
Tasmania in the immediate future. It has been 
decided to establish two modern woollen mills at 
Hobart and Launceston, which will give employ- 
ment to from 700 to 800 hands. A company with a 
capital of £100,000 has been formed for this purpose. 
A concrete factory has recently been started at 
Hobart for the purpose of manufacturing roofing 
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tiles and concrete steps, flagstones, window heads and 
sills, fireproof columns and floors. A movement is 
also on foot to construct large paper mills, in con- 
nection with which it is interesting to note that 
timber was sent to England, a short time ago, for 
testing its qualities for paper-making. The tests 
proved eminently satisfactory. Paper has been made 
from almost perished blue gum, and the test was a 
severe one. Shale oil has been discovered on the 
north-east coast, and a report on it has been for- 
warded to the Prime Minister of the Commonwealth, 
The report has special interest in view of the im- 
portance of securing a native supply of oil fuel for 
naval and industrial purposes. On extraction, the 
contents showed an average of 60 gallons per ton of 
shale suitable for benzine, lighthouse oil and lubri- 
cating oil. Two companies are about to start pros- 
pecting and preparing sites for extraction works. 


South Australian Olives.— While South Australia 
can produce all kinds of fruit and grain, the cultiva- 
tion of the olive, which has lately been pursued with 
vigour and success, may also become an important 
agricultural industry. This is a matter in which Sir 
John Cockburn, formerly Premier and Agent-General 
of that State, is greatly interested, as he has made it 
a subject of special study. Olive picking is now in 
progress in all the orchards near Adelaide, and with 
a continuance of favourable weather it is expected 
that the production of olive oi] this season’ will 
exceed 20,000 gallons. Growers who. produce the 
olive in large quantities are reaping a fine return for 
their crops, the price per ton, for an average sample, 
ranging from £8 to £9, and up to £10 for best 
quality fruit. The industry is one which offers a 
splendid field for the investment of capital. A 
market is always obtainable, as South Australian 
olive oil is noted throughout the world for its purity, 
colour and flavour, 


Madras Cotton and Rice.—A report of the cotton 
crop for 1910-11 has been published by the Madras. 
Government. ‘The total area sown in the Ryotwari 
villages, up to the end of last July, was 124,700 acres, 
being 70 per cent. more than in the corresponding 
period of 1909. It was also above the average of the 
last five years. The crop appears to be in fair con- 
dition. The increase is attributable to the timely 
rains and to the increased demand. In other villages 
the area sown is about 11,200 acres, against 8,600 in 
the previous year. The floods in the Karachi dis-. 
trict have retarded the sowing and transplanting of 
rice. Damage has been done to the crops by floods, 
in the ;alukas of Badia and Guni of the Hyderabad 
district, while caterpillars have worked havoc in the: 
Thar and Parkar districts. Seasonal agricultural 


_ operations are now in progress in many districts for 


which there is a sufficiency of water and an adequacy 
of cattle, excepting in Jati and Koki, where rinder- 
pest is prevalent. 
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CORRESPONDENCE. 


At Osaka (Japan) there are some carpet factories — 
or houses—where the looms are worked by children, 
each loom under the direction of a monitor or over- 
seer, who sings a tune or chorus, in which the children 
join, in unison. They move their bobbins and shuttles 
in exact time to this tune, whilst a particular 
pattern or part of a pattern is being woven; but 
when the overseer —as ‘‘ choral leader ’’—changes to 
another tune the young weavers sing it also, and 
forthwith another pattern—or part of the design— 
appears in the fabric, and so on. A fresh melody 
means a fresh bit of the “ pattern,” with which it is 
always associated. 

Can any of your readers supply me with, or tell me 
where to obtain, all or any of the following items :— 

(1). Sketches or photos of the places, looms, and 
appliances where and by which such carpets are 
made. 

(2). Ditto of the children, &c., at work thereat. 

(3). A piece of one of these musically made carpets. 

(4). Representations of the pattern-sections so 
formed, and 

(5). Transcriptions —either on our ordinary musical 
notation, or, as is perhaps more likely to be actually 
true to practice, upon the original ‘ pentatonic 
scale ” of Old Japan— of any of the actual “airs” or 
& tunes ’’—each meaning some particular ‘‘ pattern’’— 
employed in making these carpets ? 


CLAUDE TREVELYAN. 


OBITUARY. 


JOHN ARTHUR ROBERT GREAVES.—Mr. J. A. 
R. Greaves, who was elected a member of the Society 
in 1887, died on the 26th of August at Gains- 
borough. Mr. Greaves was well-known in the 
brewery trade, firstin connection with Messrs. Peter 
Walker and Son, and afterwards independently in 
his business as a maltster. He had considerable 
practical and scientific knowledge of brewing and 
kindred matters. 


CUTHBERT ARTHUR BRERETON.—Mr. Cuthbert 
A. Brereton died on the 12th inst. at Twickenham, 
at the age of 60. He was educated at Clifton, and 
obtained a Whitworth Scholarship in 1871. After 
considerable experience in railway work, in 1893 
he became a partner of Sir John Wolfe-Barry, 
and was associated with him in many important 
works, including the Barry Docks and Railway, 
the Middlesborough Docks, and the London Tube 
Railways. About a year ago the partnership was 
dissolved, and since that time Mr. Brereton had been 
practising on his own account in Queen Anne’s- 
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gate. He became a member of the Institution of 
Civil Engineers in 1880, and at the time of his death 
was serving on the Council of that body and had been 
elected a Vice-President for the coming Session. He 
became a member of the Society in 1882. 


GENERAL NOTES. 


CLOTH FOR AEROPLANES — The increase in the 
number of aeroplanes promises, in the course of time, 
to create a considerable trade in the supply of cloth 
for these machines. The cloths at present in use are 
mostly fine cambrics of Egyptian or Sea Island cotton 
along with some linens. They are treated before use 
with rubber upon one or both faces, and weigh in 
general about 43 ounces per square yard in the finished 
state. One fabric of this weight is three-ply, with rubber 
between the gossamer. Its tensile strength is quoted 
loosely ‘‘ per yard,” and given as 3,000 lb. warp and 
2,400 lb. weft. Makers attach much importance to 
the strength and lightness of their fabrics, and to their 
non-absorptive properties. The gain in weight in a 
saturated atmosphere is from 6 to 12 per cent. in the 
case of the popular make. The prices of different 
sorts and makes of cloth differ widely, and in about 
40 inch goods the aviator has a choice of rubberised 
fabrics costing between Is. 6d. and 11s. 3d. a yard. 
Standardised light cloth may be got for models, and 
cloth suitable for treatment with boiled oil is sold for 
man-carrying machines. 


THE ROQUEFORT CHEESE INDUSTRY. — The 
manufacture of cheese of all kinds in France has 
increased considerably during the last few years, and 
the progress made in the industry in general bas been 
phenomenal. Roquefort cheese, which stands in a 
class by itself because of its characteristic qualities, 
has followed this progressive tendency in both value 
and quantity of production. In 1909 there were ex- 
ported about 20,c00,000 pounds of Roquefort cheese, 
the production of which consumed about 42,000,000 
quarts of sheep’s milk made in the 510 dairies scattered 
throughout the department of the Aveyron and neigh” 
bouring departments. The value of the milk used is 
estimated at £540,000. If there is added to this the 
cost of manufacture, transport, treatment in the 
caves, &c., the total value is about £775,coo. In 
1890 the total value of the production was only 
£425,000. The exportation of Roquefort cheese 
increases yearly. The principal countries to which it 
is sent are, in the order of importance, as follows :— 
United States, Germany, Denmark, Norway and 
Sweden, Austria, Spain, Canada, Belgium, Gieece, 
United Kingdom, Asiatic Russia, Argentine, 
Uruguay and Brazil. Owing to improvements in 
the methods of handling the cheese in the caves, 
and rigid supervision in the dairies, and the quality 
of milk furnished, the Roquefort cheese is now much 
better than it was a few yeais ago. 
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NOTICES. 


VIVA VOCE EXAMINATIONS IN 


MODERN LANGUAGES. 


During the present year 26 examinations 
in London, 


have been held 
and Bristol. 


At these examinations 642 candidates pre- 
sented themselves, of whom 495 passed (160 
with distinction) and 147 failed. The languages 
taken up were French, German, Spanish and 


Italian. 


The results of previous years are as follows:— 


Numb 
mean Examined. 
1902 i 280 
1903 ` 456 
1904 ka 540 


1905 es 681 


1906 644. 
1907 ... 629 
1908 ie 615 
1909 es 656 


The following is a complete list of the Vzvá 
Voce Examinations held during 1910 :— 


Place of Examination. 


French :— 
Acton and Chiswick 
Polytechnic..........06+ 
Manchester Education 
Committee .........-..06 
Enfield Technical 
Institute ...cc0.0..2.00sces 
Middlesex Education 
Committee’s Offices, 
Guildhall, Westmnstr. 
-City of London College 
(Candidatesfrom Lon- 

don Polytechnics).... 
“Regent-street Polytech- 
nic (Candidates from 
London Polytechnics), 


Passed. 

an 202 
. 324 
e. 375 
ts 502 

469 
ae 476 
oe 467 
es 506 


Date. 


| 
| 
| 


March 18. 
April 21. 


May 25. 


May 26. 


May 27. 


May 3r. 


| Number of 
Candidates. 


Manchester, 


26 


18 


Passed with 


Distinction. 


Failed. 


Passed. 


78 
132 
165 
179 
175 
153 
148 
150 


Failed. 


Place of Examination. 


French (continued) :— 
Pitman’s Metropolitan 
School ‘Candidates 
from London Poly- 
technics) 
Kensington College ..... 
Birkbeck College ......... 
“ Rarusbury Park ” 
L.C.C. School ........ 
L.C.C. Evening School, 
Sussex-road, Brixton 
L.C C. Central School 
of Arts and Crafts...... 
L.C.C. Evening School. 
Plough-road, Clap- 
ham Junction ............ 
L.C.C. Evening School, 
Choumert-road, Peck- 
ham 
L.C.C. Central School 
of Arts and Crafts...... 


ee ee ey 


Cem en maw em esrroneeeseves 


Merchant Venturers’ 
Technical College, 
Bristol gv dssacasusaieeraa 

German :— 

Manchester Education 

Committee ............... 


Regent-street Polytech- 
nic (Candidates from 
London Polytechnics) 

Pitman’s Metropolitan 
School (Candidates 
from London Poly- 
technics) 

Pitman’s Metropolitan 
School 

L.C.C. Central School 
of Arts and Crafts...... 


sosse oe 


el 


Merchant Venturers’ 
Technical College, 
„Bristol .......es.ccsssneeses 
Spanish :— 
Manchester Education 
Committee ............... 


City of London College 
(Candidates from Lon- 
don Polytechnics) ...... 

Pitman’s Metropolitan 
SCHOO]. -siceccaveseascctar ess 

Italian :— 


South - Western Poly- 
technic, Chelsea......... 


ee = 


Date. 


i 


June r. 
June 6. 
June7 &8. 


June 20 & 21. 
June 22. 


June 23. 


June 24. 


June 28 & 29. 


July 13. 


July 14 & 15. 


April 25. . 
May 30. 
June 2. 


June 6. 


June 20. 
July 13. 


April 26. 


May 30. 


J uly 7. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


THE PETROL ENGINE.* 
By PROFESSOR W. Watson, D.Sc., F.R.S. 


Lecture IT. — Delivered February 14, 1910. 


In the present lecture I propose to deal with 
a method by means of which we may study 
the performance of a petrol engine, and to 
describe some of the results obtained. 

The performance of an engine is often tested 
by determining the amount of work it can do 
in a given time under certain given circum- 
stances—as to speed, &c. Thus the engine 
may be put in a chassis, and the speed on 
the level and up certain hills may be noted 
and compared with the results given by 
similar engines, or those obtained with the 
same engine when some previous arrange- 
ment of valve setting or the like existed. The 
objection to this method lies in the fact that 
owing to variations: in the road conditions, 
wind, and such like, the circumstances 
attending different trials on the road are 
never quite the same, and hence it is diffi- 
cult to be certain that any change in the 
speed of the car obtained is not really due 
to such differences rather than to the altera- 
tion in the engine which is being tested. 

If, in place of testing the engine in a car 
it is run on a test bed, much more reliable 
data can be obtained. There still remains 
the objection, however, that the brake horse- 
power thus determined depends on a large 
number of variables, such as the carburation 
spark advance, setting and size of valves, 
length of induction pipe, and the like, so 
that really to study the engine a very large 
number of separate tests have to be made in 
which each of these factors is varied, one ata 
time. Thus, to take the case of the timing 
of the valves, observations would have to be 
made at many different speeds, using different 
valve timing, which would involve making a 
number of different cam shafts. If, however, 
we were able to follow what goes on in the 
cylinder, noting the pressure on the induction, 
compression, firing and exhaust strokes, we 
could at once infer what would be the result of 
making, say, the exhaust valve open later, so 
that in place of making wild shots, more or 
less in the dark, we could alter the cam in 
the direction to get a better result. We thus 
see that any instrument which will enable us 


* The right of reproduction is reserved. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


September 30, I910. 


to determine the pressure in the cylinder at 
any point of the stroke will be of much assist- 
ance when we desire to study the performance 
of an engine. Such an instrument has been 
in use for many years with steam-engines, and 
is called an indicator. It is only, however, 
comparatively lately that it has been used to 
any great extent with petrol-engines, the 
reasons being that the indicator, as used with 
a comparatively slow-running steam-engine, 
gave entirely unreliable results when used on 
a quick-running petrol-engine. This was due 
to the weight of the moving parts of a steam- 
engine indicator being so great that the 
tracing pencil was unable to follow the very 
rapid changes in pressure which take place 
in a petrol-engine. Thus, when an engine is 
running at 1,200 revolutions per minute, the 
whole working stroke only takes jjth of a 
second, while with ordinary strengths of petrol- 
air mixtures the pressure rises 250 pounds per 
square inch in 0°003 of a second. 

In order to obtain an indicator suitable for 
high speeds and rapid changes of pressure, 
the pointer of the ordinary steam-engine indi- 
cator is replaced by a beam of light reflected 
from a mirror, while the piston is replaced by 
a corrugated metal diaphragm, which plays 
the part of both piston and spring. The 
flexure of the diaphragm when acted upon 
by the pressure existing inside the cylinder is 
communicated to a very light pivoted mirror, 
and a spot of light reflected from this mirror 
by its movement indicates the pressure exist- 
ing in the cylinder. Such an arrangement 
alone would give a spot of light which moved 
up and down along a straight line as the pres- 
sure in the cylinder varies throughout the 
cycle. In order to be able to obtain the pres- 
sure at any portion of the stroke, we require to 
give the spot of light a second movement, at 
right angles to the first, this movement to be 
an exact replica of the movement of the piston. 
In the indicator designed by the author this 
second movement is obtained by allowing the 
light, after reflection in the first mirror, to fall 
upon a second mirror, which is given a rock- 
ing movement, about an axis at right angles 
to the axis about which the first mirror can 
turn. The rocking movement of the second 
mirror is produced by a small crank and con- 
necting rod, the crank being rotated at the 
same speed as the engine. 

The actual construction of the indicator is 
shown in the sectional drawing (Fig. 10). The 
diaphragm, A, on which the pressure acts is 
made of steel, and for obtaining the whole 
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diagram, including the working stroke, has a 
‘thickness of 0:65 mm. .The diaphragm is 
clamped between two steel discs, B and C, 
the screwed portion of B being connected to 
the cylinder by means of a short water-jacketed 
pipe, the bore of which is 4 millimetres. A 


box, F, screws on to the ring, C, and cold. 


water is kept circulating through the space 
enclosed, serving to keep the temperature of 
the diaphragm constant. It is of fundamental 
importance to keep the diaphragm cool in this 
way, since rise of temperature would decrease 
the stiffness of the diaphragm, and thus the 


FIG. 10. 
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deflection produced by a given pressure would 
Increase so that the pressure scale of the 
instrument would be altered. og 

`. ‘A concave mirror, G, is mounted on a small 
and. light. steel lever, which can rock on the 
-points of two screws, g 2’, the movement of 
‘the diaphragm being transmitted to the lever 
-by a light steel rod, H. The pointed screw, 
g”. is kept in contact with the rod, H, by the 
-action of a strong spring on another rod, J, 


which presses against the point of a screw, 


g". By this construction the lever carrying the 
mirror, G, can rotate about an axis formed by 
the line joining the points of the screws, g, 2’, 


963 


at right angles to the plane of the paper in 
Fig. 10. l 

_ The light from’ an arc lamp, A (Fig 11), 
passes througħ a lens, B, which forms. an 
image of the crater on a small hole in a dia- 
phragm, c. The light which passes through 
this hole falls on the concave mirror, G, and is 
reflected back on to the plane mirror, K, which 
is placed at an angle of 45°, and an image of 
the hole, G,+is then formed either on a ground- 
glass screen, D, or on a photographic plate. 
The mirror, K (Fig. 10), is mounted on an axis, 
which is given a reciprocating motion by means 
of the lever, L. The end of this lever is joined 
by a short connecting rod to an excentric, M, 
attached to the shaft, N. This shaft is rotated 
at the same speed as the crank shaft of the 
engine, and hence the spot of light is. given a 
to and fro movement in a direction at right 


FIG. II. 


D 


angles to that in which it moves owing to the - 
changes of pressure, this to and fro movement 
representing, on a reduced scale, the move- 
ments ofthe piston. By making the connecting 
rod which joins the lever, L, to the excentric, 
M, bear the same ratio to the throw of the 
eccentric as does the length of the connecting 
rod of the engine to the stroke, the spot of 
light exactly reproduces the motion of the 
piston, and no correction on account of the 
finite length of the connecting rod becomes 
necessary. o Š$ 

The shaft, N (Fig. 10), is driven at crank 
shaft speed by a light bicycle chain, the move- 
ment being transmitted through a phase 
adjusting device shown in Fig. 12 (æ). The 
sprocket, A, is mounted on a shaft, B, which 
carries at its other end a bevel wheel, c. This 


wheel transmits the motion, through an idle 


wheel, to the shaft, F, which is directly coupled 
to the shaft, N, of the indicator. The shafts, 
B and F, can be rotatedjwith reference to one 


another by rotating the axle, G, on which the 
_ bevel wheel, D, is mounted. One end of this 
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axle is carried by the block, K, which can 
turn freely about B and F, while the other end 
is held in a fork attached to the plate, H. 
This plate can be rotated with reference to 
he plate, J, being held in certain definite 
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sion stroke, and the first part of the working 
stroke, is as shown in Fig. 13 (æ). If the 
phase is too much advanced, so that the spot 
of light reaches the end of its movement before — 
the piston reaches the top of the stroke the 


12a. 


NEN 


positions by a pin, I, which drops into a series 
of holes in the plate, J. The plate J is itself 
capable of being rotated through a small angle 
between two adjusting screws, L. Fig. 12 (8). 
The phase is first roughly adjusted while the 


FIG. 120, 


I 
Inches 


engine is at rest, so that the spot of light is at 
the end of its travel when the piston is at the 
end of the stroke. Then the engine is started 
and the spark retarded, so that the charge is 
fired after dead-centre, and by means of the 
screws, L, the diagram is adjusted till the 
portion representing the top of the compres- 


Inches 


diagram obtained is as shown in Fig. 13 (0). 
If the phase is retarded then the diagram is 
as shown in Fig. 13 (c). 

The correct adjustment of the phase is of 
very great importance. Thus, if the phase is 
6° out of adjustment, the diagram obtained in 
a certain engine was found to be such that the 
mean effective pressure obtained came out as 
100 pounds per square inch, while the corres- 
ponding value from a diagram in which the 
phase was correct was 89 pounds per square 
inch. 

Two examples of diagrams obtained with 
this indicator are given in Fig. 14. In addition 
to the full diagrams obtained with a thick 
diaphragm, two diagrams are given obtained 
with a thin diaphragm, so as to show the 
exhaust and induction strokes on an enlarged 
scale. These diagrams are taken from a four- 
cylinder engine, the bore of the cylinders being 
85 millimetres and the stroke 120 millimetres. 
In each diagram the induction stroke is in- 
dicated by a single arrow head, the compres- 
sion stroke by two, the working stroke by 
three, and the exhaust stroke by four. It will 
be noticed that while at a speed of 840 revolu- 
tions per minute the pressure in the cylinder 
at the end of the induction stroke is very 
little below atmospheric pressure, at the speed 
of 1,300 the pressure at the end of the induc- 
tion strike is about 2 lbs. per square inch 
below atmospheric pressure. This shows 
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that while at the lower speed the cylinder 
has time‘to get filled up by the new charge, 
this is not the case at the higher speed. 
The rapid rise in pressure at the end of 
the exhaust stroke at the higher speed is 
also to be noticed. This is produced by 
the gases in the exhaust manifold flowing 
back into the cylinder, or at least the further 


Fic. 13. 


escape of the gases from the cylinder being 
prevented, caused by the rapid rise in pressure 
in the exhaust manifold due to the sudden 
entry of the exhaust gases on the opening of 
the exhaust valve in another of the cylinders. 
It is probable that if there was a separate 
exhaust pipe for each cylinder, so that the 
commencement of the exhaust of one cylinder 
would not thus prevent the free exhaust at the 
end of the stroke of the preceding cylinder, 
the filling up of the cylinder would be greatly 
improved, and hence the power developed by 
the engine increased. 
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In Fig. 15 are shown some indicator’ dia- 
grams taken from a small single cylinder two- 
cycle engine (bore 3°25 inches, stroke 3°25 
inches). In the Figure the two upper dia- 
grams are taken from the cylinder, the top 
diagram in each case corresponding to a 
mixture poorer in petrol than the middle one. 
The bottom diagram in each figure is taken 
from the crank-case, in which the charge is 
slightly compressed before being transferred to 
the working cylinder. 

At a speed of 600 revolutions per minute it 
will be observed that, owing to the uncovering 
of the exhaust port the pressure in the cylinder 
sinks to atmospheric some little time before 
the end of the stroke. Further, the crank- 
case diagram shows that the fresh charge is 
able to fill up the crank case very nearly to 
atmospheric pressure during the time the third 
port is uncovered by the lower part of the 
piston. At a speed of 1,500 revolutions, the 
pressure in the cylinder does not fall to 
atmospheric till very nearly the end of the 
stroke. Further, it will be noticed that the 
maximum pressure attained, and the mean 
effective pressure, is considerably less than 
at the lower speed. The crank-case diagram 
shows very clearly that the fresh charge has 
not time to enter from the carburetter, so that 
on the down stroke of the piston the pressure 
does not rise to atmospheric till more than half 
the stroke is complete. Further, when the 
inlet port is uncovered by the piston the pres- 
sure in the cylinder is still greater than the 
pressure in the crank-case, and hence some of 
the burnt gases blow back into the crank 
case, causing a marked rise in pressure. It 
is evident, from the diagrams, that the chief 
cause of the decreased mean effective pressure 
in this engine at high speeds is that the charge 
has not time to get into the crank case, and 
that if a larger port, open for a longer time, 
were employed, the engine would have a very 
much greater power at high speeds. 

I shall not describe how the indicator can be 
used to study the ignition of the charge. It is 
a well-known fact that in many cases, when 
an engine is fitted with both coil and magneto 
ignition, the running of the engine and the 
power developed is better when the charge is 
fired with the magneto than when it is fired by 
the coil. This effect is generally considered 
to be due to the fact that the magneto gives a 
much hotter spark, due to the passage of a 
larger quantity of electricity, and it is sup- 
posed that when the charge is fired by such 
a hot spark the pressure developed is greater 
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than is the case when a feeble spark isem- in the pressure developed, or even in the 


_ ployed. rate at which the pressure rises, due to 


I have examined this question, and have the nature of the spark which is employed 
- found that when the inlet valve is in a pocket, 
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and the sparking plug is in this pocket, then, engine, in which there was a marked in- 
so long as the timing of the spark due to the crease in power on switching over from 
magneto or coil is the same, on no occasion magneto to coil, by taking indicator diagrams 
have I obtained any indication-of a difference from all four cylinders it was at once evident 
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that the loss of power when using the coil was 
due to faulty timing. Thus, if the spark 
advance was adjusted to give correct timing 
for one cylinder, in one of the other cylinders 
the spark occurred too early, and in another 
too late. This effect was due to a badly de- 


FIG. 
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signed commutator, and on replacing this by 
one designed in such a way that the timing 
was exactly the same for all the cylinders the 
engine gave as much power with the coil as 
with the magneto. The above remarks apply 
to engines having the spark-plug in the inlet- 
valve pocket, so that, at the time of firing, the 
charge in the immediate neighbourhood of the 
spark is almost free from admixture with 
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exhaust gases left over from the preceding 
firing stroke. 
In the case of engines in which there are no 
pockets, or at any rate when the sparking 
plug is elsewhere than in the _ inlet-valve 
pocket, then a hot spark seems to be a distinct 


advantage, particularly when a weak mixture 
of petrol and air is employed. — 

This effectis shown in the indicator 
diagrams given in Fig. 16, for which a 
sparking plug was used in the combustion 
space on the opposite side to the pocket con- 
taining the valve. The upper two diagrams 
were obtained with a fairly strong mixture, and 
in this case there is not much difference 
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observable. The two middle diagrams were 
obtained with a weak mixture, and it will be 
observed that the maximum pressure deve- 


FIG. 17. 
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loped, and, in fact, the pressure throughout the 
working stroke, is much more regular for 
successive strokes in the case of the magneto, 


reach its maximum value till near the end of 


the stroke. The crosses marked alongside the 


compression stroke indicate the point at which 
the spark passed. 

The two lowest diagrams also correspond to 
a weak mixture, but the phase of the indicator 
has been altered, so that the spot of light 
is travelling from right to left at the 
maximum speed during the time the piston 
is at the top of the stroke. In this way, 
it is possible to study the rate at which 
the pressure rises in the cylinder during 
the time the charge is actually burning. 
The vertical lines drawn across the diagrams 
are separated by equal intervals of time, the 
one marked with an arrow corresponding to 
the instant when the piston is at the top of the 
stroke. A photograph of the spark occuring 
in an auxiliary spark gap, placed in series 
with the sparking plug, is obtained on the 


FIG. 18. 


than with the coil. In some cases, when using 
the coil, the burning of the charge is ex- 
cessively slow, so that the pressure does not 
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negatives by placing the auxiliary spark gap 
alongside the hole in the diaphragm through 
which the light which falls upon the mirror of 
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the indicator passes. It will be noticed that 
the magneto spark continues for a very much 
longer time than does the coil spark. Further, 
although the coil had a trembler, only one 
spark passes, since before the trembler has 
time to act a second time the battery circuit 
is broken at the commutator. Another point 
which ts brought out strongly by these photo- 
graphs is the large amplitude of the waves set 
up in the cylinder, or, at any rate, in the pipe 
connecting the indicator to the cylinder. This 
pipe joined the cylinder just alongside the 
spark plug, so that the charge was fired near 
the end of the tube, and under these condi- 
tions it is always found that the waves in the 
pipe are particularly well marked. 

When a trembler coil is employed it is im- 
portant that the current in the primary shall 
not be less than a certain value, otherwise 
there will be considerable delay, of varying 
amount, before the trembler blade is attracted 
sufficiently to break the current and cause the 
passage of a spark. If the current is very 
much reduced, then the trembler may entirely 
fail to act, so that the primary current is only 
-broken by the commutator. Thus the spark, in 
place of occurring very shortly after the primary 
circuit is completed at the commutator, as is 
the case when the current is sufficiently power- 
ful to cause the trembler to act, occurs when the 
circuit is broken at the commutator and is thus 
much delayed. In Fig. 17 is shown the kind 
of diagrams obtained when a comparatively 
weak mixture is fired with a trembler coil, the 
current being so weak that the trembler some- 
times acts and sometimes fails to act. The 


diagrams may be divided into two series, the: 


first series correspond to the trembler acting, 
and although the timing of the spark varies 
considerably, yet the charge is fired reasonably 
early. In the other series, where the trembler 
failed to act, the time of firing is so late that 
the maximum pressure is in some cases only 
reached towards the end of the stroke. 
Another subject which I have investigated 
by means of the indicator, is the question of 
the influence of the number of sparks used to 
fire the charge. As has already been pointed 
out, even with a rapid trembler only a single 
spark is obtained at each spark gap, and there 
is no doubt that if the charge is fired by the 
first spark, the passage of any subsequent 
sparks will have no influence on the pressure 
developed or the rate at which the charge 
burns. By using two spark plugs at different 
parts of the combustion space, however, the 
-charge may be fired. simultaneously in two 
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places, and hence we should reasonably expect 
the charge to burn more rapidly, since the flame 
will not have so far to spread before the whole 
of the gas has been inflamed. ` 

The effect of varying the position of a single 
spark plug, as well as of using two sparks, is 
shown in Fig. 18. 

It will be observed that at a speed of 640 
revolutions per minute the diagram, and hence 
the power developed, is the same whether the 
spark takes place in the inlet-valve pocket, in 
the exhaust valve pocket, or in both simul- 


FIG. IQ. 


taneously. At a speed of 1,100 revolutions per 
minute, however, there is a distinct advantage 
in using two sparks, the indicated horse-power 
per cylinder rising from 4'6 horse-power per 
cylinder to 5'2 horse-power. At a speed of 
1,600 revolutions per minute the effect is even 
more marked, the indicated horse- power rising 
from 6's to 7'3- This improvement at high 
speed is due to the increase in the rapidity 
with which the charge fires when the combus- 
tion is started at two points, as may be seen 
by a study of Fig. 19. The instant at which 
the spark passed is marked by a cross. As 
before the spaces between the vertical lines 
represent equal intervals of time (0°0037 


` second). 
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HOME INDUSTRIES. 


The Shipbu:lding Crisis—The shipbuilding lock- 
out continues. The boilermakers having by their vote 
refused to support their leaders, nevertheless autho- 
rised the convening of a meeting ot special repre- 
sentatives of the whole body of the trade union, such 
representatives to have full power to deal with the 
whole situation, and to make terms, and to arrange 
with the employers as to ‘‘assurances.” The con- 
ference of employers and locked-out boilermakers 
met, and after the proceedings had lasted three 
days, certain proposals were formulated, but these 
need consideration on both sides. The proposals 
themselves have not, at the time of writing, been 
made public. The conference is to meet again, but 
the date has not been fixed, and meantime the 
36,000 men affected remain out of work, and the 
lock-out notices remain on the shipyard gates, the 
employers having resolved to obtain satisfactory 
assurances before they are removed. The ultimate 
decision must now rest with the rank and file, 
who will be at once consulted as to future action. 
Irritation appears to have been caused by the unex- 
pected refusal of the employers to withdraw the lock- 
out notices before any steps are taken to ballot the 
men on the question of guarantees. The Union 
officials too resent the insistence of the employers 
upon going into details concerning the penalty to 
be imposed for breaches of the agreement. Alto- 
gether the outlook is anything but hopeful. The 
employers seem determined not to resume work 
with any point in doubt. The grave point in the 
situation is that the boilermakers threw over not only 
the bargain made for them with their employers but 
the advice and counsel of their appointed officials. 
It is a very serious crisis. If trade unionism is to 
live, it must respect the sanctity of contract and the 
authority of appointed leaders. Granted that the 
boilermakers have a grievance — delay in dealing with 
referred cases of disputed questions—they were in 
the wrong in repudiating the terms of their working, 
agreement, and in seeking to take the law into their 
own hands regardless of consequences. This has 
already involved much loss of labour and capital 
investment, and much suffering not only on the part 
of the rivetters, but in greater degree to other 
classes of labour who are at a standstill while the 
boilermakers remain idle. 


The Cotton Dispute.—Whilst the disputes in the 
shipyards show no signs of immediate or even early 
adjustment, the Card-room Amalgamation Executive 
have recommended the acceptance of the employers’ 
offer of arbitration upon the question of the alleged 
breach of the Brookfields agreement, and it was per- 
missible to hope that this concession would pave the 
way to a settlement of the dispute. There is little 
doubt that the agreement was broken by one party 
or the other, the only question being whether the 
action of the employers or the retaliatory strike was 
the beginning of illegality. This hinges upon whether 
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the notice to the Fern Mill card-room hands was the 
introduction of a change in the conditions of the 
employment within the meaning of the Brooklands 
agreement, and, therefore, the arbitrator’s award 
should precede discussion by the Joint Committee 
of the proper system of card stripping to be followed. 
The Card-room Executive suggest that matters at 
the Fern Mill shall remain as they now stand during 
the arbitration, and it was thought that the Employers’ 
Federation would assent. Unhappily this appears to 
have been too sanguine a view of the position. At 
the time of writing it is stated that the employers 
hold to their original proposal, namely, that pending 
the receipt of the arbitrator’s award the Fern Mill 
should be restarted, and it is thought that the men 
will not accept arbitration on these terms. 


The Egyptian Cotton Crop.—At present the 
Egyptian cotton crop promises a yield of at least 
7 million cantars, but in the opinion of those best 
competent to judge, it is impossible, as yet, to speak 
with great confidence upon the ultimate yield. It 
all depends on the influence of water on the subsoil, 
and experts say that the continuing of the ‘‘ rotations ” 
by the irrigation authorities during last month was 
not enough to save the crop. Although the large 
cultivators may have exercised more care in watering 
than heretofore, the small growers, who collectively 
raise the great bulk of the crop, have probably applied 
surface water to their land on a more lavish scale 
than ever now that they have an unlimited quantity at 
their disposal, There is no longer danger from the 
cotton worm, so far as this crop is concerned, but it 
has still to pass through the boll worm’s depredations. 
The restriction of watering in August has had a 
beneficial effect on the early picking, and the lateness 
of the Nile flood will probably enable a substantial 
part of the crop to be picked before rapid deterioration 
sets in, but the rise of the Nile, though late, is going 
to be very high, and the water- table will be materially 
increased. It is thought not unlikely that high hopes 
of the crop will be held until well on in the autumn 
and then it will be found the great damage has been 
done, and that the ultimate yield of the crop will not 
be more than, say, 6} million cantars. 


Co-operative Banks.—There can be little doubt that 
there is still a very large amount of money in this 
country kept in the proverbial stocking, aud if it can 
be brought out of the stocking and lent to small folk 
at reasonable interest, it will be good both for 
borrower and lender. At present the labouring man 
can only get credit from the pawnbroker and the 
money-lender, with -the result that he can only 
borrow at ruinous rates. As far back as 1729 there 
was established in Scotland the ‘‘ cash credit system,” 
which did much to develop Scottish agriculture. In 
the Jatter half of last century the Germans established 
the Raffeisen and Schulze-Delitzsch systems, which 
have had such enormous success, and with none of 
the evil results which some critics prophecy for co- 
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operative banking systems. Even in Ireland great 
headway has been made in recent years towards 
enabling humble folk to borrow upon what we may 
call character. Now, it is pleasant to notice, co- 
operative banks are trying to show themselves in 
England, and only a few days ago the Manchester 
and District People’s Bank, Limited, which has been 
established in connection with the Co-operative 


Banks Association, was opened. In the government 


of the bank the principle will be one man one vote. 
The man with one share will have the same vote as 
the man with 200 shares; and the object of the bank 
will be not to make dividends for its members, but 
to find cheap money for them. The enterprise 
deserves the best wishes of us all. 


The Supply of Light Horses.—The Board of 
Agriculture has laid before the Development Com- 
missioners a scheme for the encouragement of light 
horse breeding in country districts. The proposals 
of the Board involve an expenditure of £50,000 per 
annum, the sum suggested as a minimum by the 
Hunters’ Improvement Society. £13,000 would, 
under the scheme, go in premiums for stallions ; 
_ 10,000 for the purchase of brood mares in selected 
‘districts ; £3,000 in nominations of mares for service 
by premium stallions ; £5,000 in purchase (for re-sale) 
of stallions ; £5,000 for registration of stallions of all 
breeds; £9,000 for administration; the balance to 
be allocated for live stock breeding schemes. In a 
memorandum submitted by the Board, it is stated 
that the subject of light horse breeding has caused 
considerable anxiety and concern lately, not only to 
the agricultural community but also to the army 
authorities. It is pointed out that the breeding of 
heavy horses has gradually displaced the breeding of 
light horses in country districts, and consequently the 
supply of mares suitable for breeding purposes has 
been greatly depleted by foreign purchases. The 
Board suggests that an advisory committee, formed 
of persons familiar with the breeding of live stock in 
all its branches, should be formed to administer the 
proposed grant of £50,000; that on this body the 
present Royal Commission shall be suitably repre- 
sented ; that owners of approved stallions shall be 
paid a substantial sum in premiums on condition that 


their stallions travel the country, and tenant farmers” 


and others are allowed their use for stud purposes ; 
that farmers shall be encouraged to keep suitable 
brood mares; that free nominations shall be given to 
the smaller tenant farmers for the service of the best 
young mares by premium stallions; and that owners 
of stallions shall be assisted to purchase a better class 
of horse than is now found in rural districts. It is 
also recommmended that there shall be a.voluntary 
registration of all stallions without reference to the 
owner. The highest premium will be 4150 per 
annum, and £75 will be given to ‘‘ half premium ”’ 
stallions. The owners of stallions are to be en- 
couraged to keep their stock at home, the export of 
them being at present on too large a scale. It is 
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pointed out that the displacement of horse traffic in 
the streets by motor traffic provides the farmer with 
an opportunity of acquiring a suitable type of mare 
which ought not to be lost. The Army Council have 
expressed their willingness to assist in carrying the 
scheme into effect ; and it may be taken that it will 
be accepted in its main outlines by the Development 
Commissioners, 


The Porhydrometer.—It would seem that the 
adoption of the porhydrometer is steadily on the 
increase. The company have at present quite a 
number of contracts on hand. They are fitting out 
a vessel for the Hamburg-America line, which will 
probably be completed about the end of the month, 
when a demonstration of the working of the instru- 
ment will be given in Hamburg. airplay says that 
a large new cargo steamer now building in Sunder- 
land is also being fitted, and another building in 
Norway. The Belfast Harbour Board have ordered 
three large barges employed in carrying the harbour 
dredgings to be fitted, and intend controlling the 
quantity of materia] transported under their contracts 
by porhydrometer weights instead of the old cubic 
measurements.: Commander G. E. Holland, Marine 
Superintendent of the London and North-Western 
Railway Company, writes to Fairplay with regard 
to the installation on the steam coasting vessel 
Heraid:—“I am quite satisfed with the working 
of the porhydrometer, and I have no hesitation in 
saying that I consider it an extremely useful and 
accurate instrument.” 


NOTES ON BOOKS. 


DINANDERIE. By J. Tavenor-Perry. London: 
George Allen and Sons. 1910. 


“ Dinanderie— Ustensiles de cuivre jaune, tels que 
des poélons, des chaudrons, des plaques, &c. Etym. 
La ville de Dinant au diocèse de Liége (Belgique). 
Ville trés-riche dit Commines, II., 1., à cause d'une 
marchandise qu’ ils faisoient de ces ouvrages de 
cuyvre qu’ on appelle dynanderie.’’ So Littré, who 
supplies the justification sought by an ignorant 
reviewer. Mr. Perry tacitly assumes that his readers 
may not be familiar with a little-known French word, 
for he gives as a second title to his work, ‘‘a history 
and description of medizeval art work in copper, brass, 
and bronze.” It appears that dinanderie was the 
medizval term for articles of copper and its alloys, 
and that just as we derived cambric from Cambrai, 
Arras hangings from the town of that name, and 
diaper from Ypres, so although Dinant ‘‘ was neither 
the first nor the last town to be engaged in the manu- 
facture of brass and copper ware, those products 
were known throughout Europe ard the Levant as 
Dinanderie.”’ 
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According to Mr. Perry, Dinant and other towns 
in the Meuse district were the first to avail them- 
selves of the revival in art due to the influence of 
Charlemagne, and hence they ‘‘ received the credit 
for much of the art work which was carried on 
elsewhere in later times, when they and their 
factories had fallen into desuetude.” 

Mr. Perry seems rather doubtful as to the reason 
why the industry located itself at Dinant, and quotes 
Swansea as a similar example of a place which lacked 
the chief materials for its industry. The instance 
is not a happy one, because the origin of the Swansea 
copper-smelting industry (which can be traced back 
to the latter part of the sixteenth century at Neath, 
if not at Swansea) is to be found in the supply of 
copper (as well as of tin and zinc) in Wales and 
Cornwall. Perhaps one reason why the people of 
Dinant took to dinanderie was to be found in their 
woods and forests. "Wood was then the fuel used, 
and in those days a forest was the equivalent of a 
coal miné now. Another reason may have been the 
convenient water communication when roads were 
bad, and a third may have been the supply of water 
power for the mills, which later in England were 
called ‘‘ battery works,’’ because at them the brass 
was battered or hammered out. 

Mr. Perry does not devote much space to the 
metallurgy of his subject, but really not very much 
is known about it. Copper and tin were at an early 
date obtained in the metallic state, but it is believed 
that zinc was not reduced from its ores till the 
seventeenth century. Henee, though bronze was 
made by melting together copper and tin, brass was 
always produced by a cementation process; that is to 
say, the copper was mixed with calamine (native 
carbonate of zinc), and the mixture melted in a 
crucible. This is the process which, as Mr. Perry 
states, is described by Theophilus. It was not until 
quite the middle of the eighteenth century that the 
process of brass making by mixing metallic zinc with 
copper was introduced into England from abroad by 
William Champion, and worked for long as a secret 
process. 

After a sufficient description of the methods of 
manufacture used by the medizeval workers, the 
author passes on to what is really much the most 
important part of his work—a description of the 
medizeval works of art in brass and bronze which 
still survive. This is treated in two sections, the 
first of which is devoted to the countries of origin, 
Germany, the Netherlands, France, England, Italy, 
and Spain, and the second to a classified description 
of the objects themselves. 

The book is very fully illustrated, and the illustra- 
tions are of a most admirable character. The photo- 
graphic plates—a great many of which are from 
originals in the Victoria and Albert Museum—are 
remarkably successful. In addition to these there is 
a very large number of exquisite sketches by the 
author himself reproduced as blocks, and printed 
in the text. 
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GENERAL NOTES. 


INSURANCE COMPANIES IN NEW ZEALAND.— 
Under Part I. of the New Zealand Act of 1908 relating 
to insurance companies, foreign companies conducting 
life assurance business in New Zealand are required 
to make a deposit, the maximum reaching £50,000. 
Under Part III. of the same Act foreign companies 
carrying on accident and miscellaneous insurance are 
required to make a deposit of £10,000, but Sec- 
tion IX. of the Act relieves a company making a 
deposit under one of these parts from making a 
deposit under the other. The natural result has 
followed. Companies have made a deposit of 
£10,000 under Part III., and so avoided a liability 
which might run up to £50,000 under Part I. Sir 
Joseph Ward is understood to have drafted a Bill 
which provides that if acompany carries on insurances 
under both parts of the Act, it must make the 
deposits required by both parts. Probably that was 
the intention of the framers of the present Act. 


COTTON GROWING IN GERMAN COLONIES.—Mr. 
Moritz Schanz’s paper on ‘Cotton Growing in 
German Colonies,” read before the International 
Cotton Congress at Brussels, gives some interesting 
particulars as to the progress of cotton cultivation in 
German colonies, more especially in Togoland and 
German East Africa. At the present time—the start 
was made in 1901—the German colonies export a 
little over 3,000 bales of 550 lbs. each annually, which 
does not go very far towards supplying the 1,500,000 
bales required by Germany. Still, considerable pro- 
gress is being made both in Togoland and German 
East Africa. An experimental station and school has 
been established in the former colony, at which about 
a hundred young natives are learning how to grow 
cotton, and these will presently return to their own 
districts and, as is hoped, become the centres of local 
initiative. Something of the same kind is being 
attempted in German East Africa, where the 
cotton is said to be equal, on the average, to 
good fair Egyptian. Unfortunately in Egypt, as the 
latest report of the British Cotton Growing Associa- 
tion demonstrates, the yield of cotton per acre is 
steadily declining. In the last three quinquennial 
periods, ending with 1906-10, the yield has been 
respectively 5°48, 4°67, 4°09 cantars per feddan, and 
the crop being delivered is the worst of all in relation 
to the area under cultivation. During the current 
year the German Government will spend some 
420,000 on the promotion of cotton growing in 
German colonies, and the British Government has 
promised the British Cotton Growing Association 
410,000, It may be noted that the Association 
ıs now considering the possibility of more rapid 
developments in the Soudan, the most promising 
of British dependencies for cotton growing, with the 
possible exception of Nigeria. 
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PROCEEDINGS OF THE SOCIETY 


THE EXAMINATIONS OF 1910. 


It is satisfactory to be able to report 
that the Society’s examinations are as 
popular as ever. The increase in numbers, 
which has been continuous since the year 
1883—the date when the examinations were 
re-modelled and an entrance-fee charged— 
is still maintained, and the increase for the 
present year of over 1,200 candidates is good, 
for though not so large as last year, it is 
greater than in the three years preceding. 

The most striking feature of this year’s 
examinations is the large increase in Stage 
I. (Elementary). The figures this year, as 
given in detail below, show an increase of ten 
per cent. over last year’s. The growth of this 
Stage has been steady and rapid since it was 
first started in 1901. In the ten years the 
numbers have increased from 3,902 to 10,289. 
It is also very important to note with regard 
to this Stage that there has been a steady and 
marked improvement in the percentage of 
successes. In 1905 the percentage of passes 
was 57. This has now risen to 66:8, practi- 
cally 70 per cent., which is just above the 
usual percentage of successes in examinations 
of a similar character. Asa rule, with an in- 
crease in numbers, a falling-off in the success 
percentage may be looked for. But this has 
not been the case with the Elementary ex- 
aminations, in which the increase in numbers 
has gone on part passu with an improvement 
in quality. This may be taken to be an un- 
questionable proof of the improvement in the 
character of the education given in the Con- 
tinuation Schools of the country, especially in 
those of the London County Council, from 
which a very large proportion of the entries 
for the Elementary Stage is drawn. 

In the results of the two higher stages there 


is less evidence of progress, and it is certain 
that the quality of the papers shows little if 
any improvement. The proportion of second 
classes increases; that of first classes de- 
creases. There is always a small, select group 
at the top of the first class in all the large 
subjects which includes the winners of medals 
and prizes, and a few more. It can never be 
possible that the number of these will increase, 
but one might expect to see signs of improve- 
ment in the lower part of the first class and the 
upper part of the second. No such signs are 
visible. The numbers gradually rise, but the 
character of the work remains from year to 
year the same. Perhaps itis hopeless to expect 
anything else. At all events it is evident 
that a moderate level of general education 
is being gradually reached by a constantly 
increasing number; more than this might 
imply an elevation of the level of general in- 
telligence, which is quite a different thing. 

The examinations this year were held at 
438 centres in the week commencing April 
11th, and lasted from the Monday until the 
following Friday. The results were issued at 
the following dates :—Advanced Stage, June 
29th; Intermediate Stage, July 29th; Elemen- 
tary Stage, August 27th. Having regard to 
the very large numbers of papers to be dealt 
with, no prospect can be held out of the results 
being issued at earlier dates. 

The Commercial subjects included, as usual, 
Book - keeping, Accounting and Banking, 
Shorthand, Typewriting, Economics, Précis- 
writing, Commercial Law, Commercial History 
and Geography, Arithmetic, Handwriting, and 
Modern Languages. The other subject of 
examination was Music, divided into Rudi- 
ments of Music and Harmony. 

The Society this year awarded 31 Silver and 
43 Bronze Medals, the former in the Advanced 
Stage, and the latter in the Intermediate. It 
also gave away money prizes to the value of 
4107, besides the prizes, amounting in all to 
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#20, provided annually by the liberality of the 
Clothworkers’ Company. 

The total number of candidates at the 
examinations of Ig10 was 26,283 (Advanced, 
4,654; Intermediate, 11,340; Elementary, 
10,289). This is an increase of 1,241 upon the 
25,042 candidates of 1909. In the Advanced 
Stage there was a falling off of 153. In the 
Intermediate, an increase of 264. In the 
Elementary, an increase of 1,093. The number 
of papers worked by these candidates was— 
Advanced, 5,309; Intermediate (including 
Theory of Music), 12,843; Elementary, 12,720, 
or 30,872 papers in all. In addition to this 
there were 66 Shorthand candidates at the 
Special Army Examination. In addition to 
these, again, there were 642 candidates in 
Colloquial Modern Languages, and 339 in 
the Practice of Music. The total number of 
candidates who were examined in all subjects 
by the Royal Society of Arts during the year 
ending July last was, therefore, 27,330. The 
general results of this year’s examinations 
is given in Table A (page 980), and a com- 
parative view of the numbers examined during 
the last six years (1905-10) is given in Table 
B (page 981). Table K (page 984) gives the 
totals of the Commercial and other examina- 
tions for the same period, and Table G (page 
982) the numbers of papers worked. The 
diagram on this page shows the rate of growth 
from 1900 to 1910. 

Last year the increase in numbers was spread 
over all Stages, and practically over all the 
subjects. This year, as mentioned above, 
there is a slight decrease in the numbers of the 
Advanced Stage, a slight increase in those for 
the Intermediate and a large increase in the 
Elementary. As regards the numbers of 
papers worked in each Stage, the figures show 
a falling-off of 124 in the Advanced, an increase 
of 331 in the Intermediate, and an increase of 
1,651 in the Elementary. 

In the Advanced Stage the subjects 
showing an increase are Arithmetic, Précis- 
writing, Commercial Law, Accounting and 
Banking, Italian, and French. The only 
one in which the increase is important is 
French, in which there were 152 more papers 
than last year. There was an increase of 
38 in Accounting and Banking; 21 in Com- 
mercial Law; and 17 in English. None of the 
other differences reached double figures. On 
the other side, Shorthand and Book-keeping 
show a decrease of 199 and 109 respectively. 
Commercial History and Geography shows a 
falling-off of 21, and German one of 15. All 
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the other differences are very small. It may 
be mentioned that the diminished number of 
entries for Shorthand in the Advanced Stage is 
not wholly to be regretted, since it is compen- 
sated by a considerable increase in the entries 
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DIAGRAM SHOWING PROGRESS OF EXAMINATIONS 
1900 TO I9QIO. 


(Numbers of Candidates.) 


for the Intermediate Stage. This may be 
taken as evidence that teachers and candidates 
are at length paying some attention to the re- 
peated suggestions that have been made year 
after year in this Report, strongly advising that 
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candidates who are not fully competent should 
not be entered for the_higher Stage until they 


have proved to possess a sufficient knowledge 
of the subject by passing the lower tests. 

In the Advanced Stage, Book-keeping is by 
far the most popular subject, the number of 
papers worked being 2,049. Shorthand comes 
second with 866, then French with 807. Account- 
ing and Banking follows with 407, then Type- 
writing with 245. The subject of Accounting 
and Banking was introduced in 1905, and it is 
satisfactory to see that by the end of six years 
the subject has attracted se large am entry. 
Commercial Law, which was added to the lst 
of subjects in 1905 also, has 237 entries, and 
this is quite sufficient to show the appreciation 
with which the subject is held. 

Passing on to the Intermediate Stage, 
there is, as above mentioned, a large in- 
crease on the Shorthand entries of 1909, 
amounting to 492. There is an increase 


of 131 in Spanish, 22 in Précis- writing, 
and 19 in Typewriting. Small increases 
are also shown in Commercial History 


and Geography, German, and Portuguese. 
The same number of candidates came up in 
Russian—g in each year; and in Chinese 2. 
Four candidates entered this year for Danish 
and Norwegian, 5 for Swedish, and 1 for 
Japanese. Last year these subjects were not 
taken up. All the other subjects show a 
falling-off, inconsiderable in numbers, except 
in French, where there is a diminution of 91, 
and Book-keeping, in which there is a diminu- 
tion of 55. As regards French, the smaller 
numbers are compensated by the considerable 
increase in the Advanced Stage, and the actual 
number of candidates for this subject is still 
large—1,283. In this Stage, Shorthand shows 
the largest number of entries—4,464, the next 
largest being Book-keeping, 3,849. 

In the Elementary Stage, the largest number 
of entries is that for Book-keeping—3,816, then 
Shorthand 2,736, Arithmetic 1,602, French 
1,354, Handwriting and Correspondence 1,190, 
and Typewriting 1,131. German attracts 414 
candidates, and Commercial Geography 372. 
The other two subjects are Spanish 80, and 
Italian 25. 

Considering the total number of papers 
worked in all Stages, Book-keeping proves the 
most popular—g,714, then Shorthand 8,066. 
None of the other subjects attract anything like 
these numbers; but French has a large entry 
—3,444. Oflate years there has been. a very 
great increase in the number of candidates 
taking up French, and this is a very satis- 
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factory sign. Arithmetic follows with 2,388; 
then there comes a considerable drop to 
German with 891, and Commercial History and 
Geography 514 (in the Elementary Stage the 
subject appears as Commercial Geography 
alone). Then comes English with 432. 
Accounting and Banking, though papers in it 
are set in Stage III. only, is the next largest 
number with 407. The numbers for Spanish 
were 283, Commercial Law 237, Précis-writing 
192, and Economics 131. The entries for all 
the other subjects were not very large. 

The different subjects in the two higher 
Stages may now be considered a little more 
in detail. The percentages of success and 
failures tn each subject in the two higher 
Stages are set out in Tables C and D (page 
982), and the general percentages for the last 
six years in Table E (page 982), Table H 
(page 983), and Table I (page 983). 

In Arithmetic, with a larger number of 
entries, the percentage of failures is lower 
in both Stages than last year. In Stage 
III. it is 44 against 47°8; in Stage II. 31°98 
against 35°38. The Examiner reports in both 
Stages that there were a number of excellent 
papers, but the percentage of first-classes in 
each Stage is distinctly lower than last year. 
In some cases this, as regards the Advanced 
Stage, may be accounted for by the apparent 
omission of a certain number of candidates to 
comply with the instructions as to bringing in 
tables of logarithms and a rule. 

In English the number of candidates also 
showed an increase; but the percentage of 
failures in the Advanced Stage was larger, 
though it was less in the Intermediate. In 
both Stages the percentage of first-class is 
lower than it should be. As the Examiner 
says, the results of the examination do not 
differ very greatly from those of last year. 
The number of excellent papers in Stage II. is 
rather smaller. 

In Book-keeping there appears in Stage III. 
to be a slight advance in the general character 
of the papers. The failures are proportionately 
less, and both first and second-class show an 
improvement upon last year. In the Inter- 
mediate Stage, so far as can be judged from 
the percentage tables, the character of the 
papers worked seems to have been very much 
the same as last year. 

In Commercial History and Geography both 
Stages show a distinct improvement in the 
general character of the papers, the number of 
failures being less. There is also a distinct 
advance in the second-class papers, but the 
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percentage of first-class in both Stages has 
fallen. 

In the Advanced Stage of Shorthand there is 
a very distinct improvement as regards the 
number of failures, and there is a very large 
increase in the proportion of second-class 
papers. But the proportion of first-class has 
dropped. The results in the second Stage 
compare throughout unfavourably with those of 
last year. There is a lower proportion of both 
first and second-class papers, and the propor- 
tion of failures has increased, although, as 
previously remarked, it seems very probable 
that candidates have paid some attention to 
the Examiner’s recommendation, anda smaller 
proportion enter, without due preparation, for 
the Advanced Stage. As the Society’s Short- 
hand Certificate seems to be the one that is 
most appreciated, both by candidates and 
employers, it is a great pity that the candi- 
dates will not adapt themselves more carefully 
to the three standards of the Society’s exami- 
mation. Very great trouble is taken to keep 
the standard of successive years as far as 
possible without any variation, and it is natur- 
ally the wish of everybody concerned in the 
examinations to give candidates every possible 
encouragement. But a careful and repeated 
examination of this year’s papers made it 
quite clear that, without a lowering of the 
standard, it would have been impossible to 
have obtained more favourable results. It may 
be impressed that candidates cannot expect in 
the hurry and excitement of an examination 
to attain quite the speed that they may 
reach in their class-rooms. They should 
allow for this in deciding upon the stage 
and class for which they enter. In next 
year’s examinations, a slight change will be 
made in the method of examination for the 
two higher Stages, inasmuch as a candidate 
will in future have to stand, or fall, on the 
passage transcribed. In previous years, a 
candidate transcribing the first-class passage, 
but not quite succeeding in attaining that 
class, was granted a second-class certificate. 
This will not now be done. The alteration has 
been effected in consequence of various sugges- 
tions being made that it would be a desirable 
change, and it is hoped that it may commend 
itself to the candidates. 

In Typewriting also the results of the present 
year compare unfavourably with those of 1909. 
In the Advanced Stage, the proportion of first 
and second-class certificates is lower, and the 
proportion of failures has gone up from 30 to 
60 percent. In the Intermediate Stage the 
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comparison is not quite so unfavourable, as 
there is an improvement in the second-class, 
and the percentage of failures is only slightly 
larger--32°3 against 31°6. The Examiner 
comments on the decline in the standard of 
the work in the Advanced Stage, and attri- 
butes it not to greater difficulty in the character 
of the test papers, or increased stringency in 
the marking, but to insufficient or imperfect 
training, lack of neatness and style, or failure 
to comply with the printed instructions. As 
regards the Intermediate Stage, he considers 
the results on the whole not unsatisfactory. 

In Economics the Advanced Stage results are 
not quite so good aslast year. The proportion 
of first-class certificates is lower, that of the 
second shows no change, and there is an in- 
crease in the number of failures. In the 
Intermediate Stage the proportion of second- 
class certificates has gone up considerably, 
there is a slight diminution in the proportion 
of first-class, and the number of failures is 
very much less. 

In Précis-writing the percentage of failures 
in the Advanced Stage is smaller, there is 
a large proportion of second-class certificates, 
but a considerable falling off in the first-class. 
In the Intermediate Stage the results are 
better. There is a great increase in the first- 
class, a falling-off in the second-class, anda 
diminution in the failures. 

Commercial Law shows a larger proportional 
increase in the first-class, a diminution in the 
second-class, and an increased number of 
failures. 

Accounting and Banking is better all round, 
showing better figures in every respect. 

French shows in the Advanced Stage an 
improvement as regards a lessened number of 
failures, and in the proportion of second-class 
papers. There is a slight falling-off in the 
percentage of first-class. In the Intermediate 
Stage there is a slight diminution in the pro- 
portion of first-class, a slight increase in the 
second, and a slight decrease in the number of 
failures. 

The results in German show a slight falling- 
off in the Advanced Stage, and a very distinct 
improvement in the Intermediate Stage. 

In Italian there is not very much alteration 
from last year; but the proportion of first-class 
certificates is smaller in the Advanced, while 
identical in the Intermediate. 

Spanish compares unfavourably as regards 
the results in the Advanced Stage, but there 
is a marked improvement in the Inter- 
mediate. 
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As regards Portuguese, the results do not 
show any great change from last year. 

‘The numbers entering for the other languages 
are hardly sufficient to justify any definite 
conclusion from the percentage results. 
sides the subjects already mentioned, examin- 
ations were held in the Advanced Stage 
in Russian, Danish and Norwegian, and 
Swedish; in the Intermediate Stage in 
Russian, Danish and Norwegian, Swedish, 
Chinese and Japanese. But the numbers 
entering were very small. No student has 
come up, either this or last year, for Hindu- 
stani, a subject which was added to the list 
in 1905. 

In the Elementary Stage the 10,289 candi- 
dates worked 12,720 papers, so that, as is 
always the case, a large proportion of the 
candidates in this, as in the higher stages, 
were content with a single subject. Book- 
keeping attracted the largest number, 3,816; 
next was Shorthand, 2,736. The next largest 
subject was Arithmetic, for which there were 
1,602. In French, there were 1,354. Then 
comes Handwriting and Correspondence, for 
which 1,190 candidates presented themselves ; 
in Typewriting there were 1,131. In German 
the numbers were 414. In Commercial Geo- 
graphy 372. Spanish attracted 80 entries, and 
Italian 25. Every subject this year shows an 
increase in the number of papers worked. In 
all 8,497 certificates were granted to successful 
candidates, and there were 4,223 failures. It 
is gratifying to notice that with the consider- 
able increase of numbers there has been a 
remarkable increase in the percentage of 
success. Figures relating to the Elementary 
Stage for the past ten years are given in 
Table F (page 982), and the percentages of 
successes and failures for the last six in Table 
E (page 982). 

The number of centres at which the exami- 
nations are held, has increased with the 
growth of the examinations, and during the 
last six years in rather larger proportion than 
the number of candidates. In 1905 there were 
383 centres. This year there are 438. Of 
these, 343 were in England and Wales, 4o in 
Scotland, 53 in Ireland, and one in the Channel 
Islands (Guernsey). 

In many of the larger cities and towns the 
examinations were held at several centres. In 
London, for instance, there were 36 centres. 
These include the Education Committee of the 
London County Council, which is counted as 
one centre though the examinations were held 
at a large number of the Council Schools. 
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Belf- a four centres, Birmingham three, 
B: ur, Dublin four, Edinburgh four, 
C ight, Manchester three, and New- 


1-Tyne six., 

The centres may be divided into two classes, 
first, Technical and Council schools, that is to 
say, schools which are under the control of the 
local education committees, and, second, 
proprietary institutions. By far the larger 
number come from the first class, the 
numbers being 388 under education com- 
mittees, and 51 proprietary institutions. 

The largest centre is that under the London 
County Council Education Committee. This 
year the Council applied for 6,090 papers. Of 
these 5,555 were worked by 5,052 candidates, 
who came from about 100 of the Council’s 
evening schools. Amongst other large rate- 
aided London centres was the City of London 
College, where 272 candidates worked 313 
papers. At the Regent-street Polytechnic 248 
candidates worked 331 papers. Fairly large 
entries were also received from the Birkbeck 
College, East London College, the Battersea, 
Borough, Northern, and South-Western Poly- 
technics, the Upper Tooting Church Institute, 
and the Wandsworth Technical Institute. All 
the above-mentioned institutions receive grants 
from the London County Council. 

Taking the provincial and suburban London 
centres in alphabetical order, and giving the 
number of entries, amongst the largest were 
the Aberdeen School Board, 94; the Acton 
and Chiswick Polytechnic, 72 ; Ashton-under- 
Lyne, 82; Ball’s Bridge, Co. Dublin, 163 ; 
Ballymena Municipal Technical School, 99; 
Bath Technical School, 128; the Municipal 
Technical Institute, Belfast, 364 ; the Birming- 
ham and Midland Institute, 202; Bolton Edu- 
cation Committee, 95 ; Bournemouth Education 
Committee, 98; Bradford Education Com- 
mittee, 715 (this is the largest provincial 
centre); Brighton Education Committee, 105 ; 
Bristol Merchant Venturers’ Technical Col- 
lege, 271; Carlisle Education Committee, 113 ; 
Crewe Technical Institute, 116; Croydon 
Central Polytechnic, 291 ; Darlington Educa- 
tion Committee, 96; Derby Municipal Tech- 
nical College, 101; Devonport Education 
Committee, 192; Dublin Technical Schools, 
481 ; Dundee School Board, 596 (this includes 
entries from various proprietary institutions) ; 
Durham Technical School, 104; Eastbourne 
Education Committee, 96; East Ham Tech- 
nical College, 388; Edinburgh School Board, 
82; Edmonton Education Committee, 95; 
Gateshead Education Committee, 188; Glas- 
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gow—The Athenzum, 338, Eastwood School 
Board, 89, The School Board, 332; Govan 
School Board, 151; Grimsby Education Com- 
mittee, 104; Guernsey, ‘68 (all for French) ; 
Halifax Municipal Technical School, 371 ; 
Hastings Education Committee, 130; Hove 
Education Committee, 85 ; Huddersfield Tech- 
nical College, 109; Hull Municipal Technical 
School, 327 ; Ilford Education Committee, 167 ; 
Ipswich Education Committee, 110; Leeds 
Education Committee, 141; Leicester Muni- 
cipal Technical School, 351; Leyton Tech- 
nical Institute, 237 ; Liverpool Education Com- 
mittee, 277 ; Manchester—Education Commit- 
tee, 459, Lower Mosley-street Schools, 93; 
Middlesbrough Education Committee, 84 ; 
Newcastle-upon-Tyne Education Committee, 
310; Northampton Education Committee, 87 ; 
Paisley School Board, 186; Perth School 
Board, 108; Plymouth Education Committee, 
128; Portsmouth Municipal Technical Insti- 
tute, 413; Preston, Harris Institute, 83; 
Sheffield Education Committee, 207; Sligo 
Municipal Technical School, 88; South 
Shields Education Committee, 76; Tottenham 
Polytechnic, 127; Tralee Central Technical 
School, 78; Twickenham County School, 80; 
West Ham Municipal Technical Institute, 209 ; 
West Hartlepool Education Committee, 176; 
Willesden Polytechnic, 249 ; Wimbledon Tech- 
nical Institute, 124; Wolverhampton Munici- 
pal School, 136; and York Education Com- 
mittee, 82. The above list gives only the large 
centres, but it shows how widely they were dis- 
tributed throughout the United Kingdom. 
There were in addition to these about 310 
others, where the number of entries varied from 
four to seventy. 

A considerable amount of commercial and 
business training is also given by independent 
proprietary institutions which receive no help 
from public funds. This year they sent in 
candidates from 51 centres, and 6,705 papers 
were applied for. This gives an average of 
131 per centre ; whereas the average number 
of candidates from all other centres (excluding 
the London County Council Evening Schools) 
is 52 per centre. 

The principal schools are in London, and 
out of the 36 London centres, 14 are proprie- 
tary institutions. The largest of these is 
Clark’s College. This institution, from its 
head office in Chancery-lane, and from 10 sub- 
urban branches, sent in for examination 1,571 
candidates, who worked 2,089 papers. At 
Pitman’s Metropolitan School, 635 papers 
were worked by 546 candidates. At Cusack’s 
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College, 120 candidates worked 141 papers. 
At Kensington College this year 116 candidates 
worked 156 papers. 

Amongst the principal provincial institutions 
is Skerry’s College. The entries from the 
various branches were :—Belfast 48, Cork 114, 
Dublin 240, Edinburgh 245, Glasgow 336, 
Liverpool 143, and Newcastle-upon-Tyne 197 
—a total of 1,323 entries. 

The Mercantile College, Belfast, entered 
201; Lawrence’s College, Birmingham, 165; 
McAdam’s Commercial Training Insti- 
tution, Edinburgh, 176; Hendry’s College, 
Glasgow, 221; and the Northern Institute, 
Leeds, 79. , 

For the Viva Voce Examinations held thi 
year in Modern Languages 632 candidates 
entered—a slight decrease on last year, when 
there were 658, though it is an increase on the 
number in 1908. A report containing further 
details of these examinations, giving a list of 
the places where they were held, &c., appeared 
in the Journal last week. These examinations 
were started in 1902, when 280 candidates were 
examined. The numbers rose to 681 in 1904, 
after that there was a slight falling off. Examin- 
ations were held this year in French, German, 
Spanish, and Italian; there have also in 
previous years been a few entries for Portu- 
guese, but none entered this or last year. 
The numbers were—French, 486, German 118, 
Spanish 28, Italian 6. 

The examiner in colloquial French reports 
that the examination was in every way satis- 
factory. The German examiner points out 
that though the number of candidates ex- 
amined was smaller than in 1909, the per- 
centage of successes was higher. The results 
in Spanish are still rather unsatisfactory, 16 
only out of 28 having passed. The Italian 
examiner again remarks on the fluency with 
which all the candidates spoke. There were 
only 6 candidates, who all passed. 

As the necessity for paying the travelling 
expenses of the examiners pressed rather 
hardly on local committees at a distance from 
London, it was thought better to increase the 
number of examiners. The Council have 
secured the assistance of Mr. Nevill Perkins 
(French), Professor Johannson (German), and 
Mr. W. F. Bletcher (Spanish). All these 
gentlemen reside in Manchester, and will be 
able to conduct examinations in that city and 
the neighbouring district. 

It seems a pity that more students do not 
apply themselves to the colloquial study of 
foreign languages. Perhaps they would do so 
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if they realised how much more useful it is to 
speak a language than to read it, or even to 
write it moderately well. 

A report on the Practical Examinations in 
Music has been published in the ¥ournal.* 
339 candidates were examined—a decrease of 
53 as compared with the 392 last year; of these 
268 passed and 71 failed. These examinations 
have been carried on continuously since they 
were established in 1879. The numbers have 
never varied very widely, Inthe first year 117 
candidates were examined. The numbers 
increased gradually to 276 in 1891, and to 393 
in 1895. The largest number yet examined was 
566 in 1900. During the last few years there 
has been a small but steady diminution in the 
numbers, the reason for which is not very 
apparent. The standard has not varied greatly, 
but is now a little higher than it was. The 
general level of attainment is considered by 
the examiners to be about the same as for the 
last few years. 

The examinations in Rudiments of Music 
and Harmony were carried on as usual at the 
same time as the Commercial examinations, 
and the results appeared as part of the results 
of the Intermediate Stage. The total number 
of candidates shows a slight falling off as com- 
pared with last year, which also showed a 
decrease on the previous year. This year there 
were 619, compared with 699 in 1909, 716 in 
1908, 641 in 1907, and 632 in 1906. The falling 
off was principally in the first-named section. 
In Rudiments of Music, 377 candidates pre- 
sented themselves, whereas last year there were 
455. In Harmony there were 242, as com- 
pared with 244. Of the 377 candidates in 
Rudiments of Music, 327 passed and 50 failed. 
Of the candidates in Harmony, 179 passed and 
63 failed. The examiner, on the whole, reports 
favourably on the results, and indeed the pro- 
portion of successes to failures was higher this 
year in both divisions of the examinations. The 
quality of the candidates’ work appears to be 
improving, though a decrease in numbers has 
shown itself for the past two years. It seems 
quite possible that the lessened popularity of 
these elementary examinations in Music, and 
of those in the practice of Music, may be 
accounted for by the introduction of mechani- 
cal music instruments, and a consequent 
lessening in the number of musical students of 
the less advanced grade. 

At the request of the Army Council, the 
Council, in 1907, arranged to hold a special 


* See Fournal, July 8th, 1910, vol. lviii., p. 767. 
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annual examination in Shorthand for soldiers, 
and such an examination has been held 


_ every year since. In 1907 there were 40 


candidates; in 1908, 84; in 1909, 60. This 
year there were 66 entries. There were 
30 centres in the United Kingdom, India, 
South Africa, and Egypt. These examinations 
this year, as last, were held in April. Of the 
66 candidates, 54 passed and 12 failed. In 
the Advanced Stage there were 1 first-class 
and 8 second. In the Intermediate Stage there 
were 23 first and 22 second. Onthe whole the 
results indicate progress, the percentage of 
successes being nearly 82, as compared with 
75 in 1909. This is much above the average 
of Shorthand examinations. 

In 1908 and 1909, also at the request of 
the Army Council, a similar examination for 
soldiers in Typewriting was carried on.” All 
the work was good, but the number of entries 
was so few, that the examinations were dis- 
continued. 

Attention may be drawn to the fact that 
a new subject, ‘‘ Commercial Correspondence 
and Business Training,’’ has been added to 
the list. For the present, at all events, the 
examination in this subject will be in the 
Intermediate Stage only. 

The Examination Programme for 1911 was 
issued three weeks ago. In it will be found 
the fullest possible information about the 
Examinations, a Syllabus of each Stage of 
each subject, and the papers set in 1910. 
The attention of both teachers and students may 
be drawn not only to the Syllabuses but also 
to the remarks of the various examiners on the 
results of last year. It will be found that these 
contain many valuable and helpful sugges- 
tions, and the work of the candidates year 
after year shows that far too little attention is 
paid to them. Teachers especially should 
study these remarks, and be guided by them 
in the instruction they give to their pupils. 
The remarks of each examiner follow his 
examination paper in the Programme for each 
year.* 

The regulations 
in Music (Theory 
those for the 
in Modern Languages, 
at full length. 


for the Examinations 
and Practice), and 
VivA Voce Examinations 
are also given 


* The price of the Programme (128 pages) is 3d., post free 
43d. Copies can be obtained on application to the Secretary 
of the Royal Society of Arts, Adelphi, London, W.C. Pro- 
grammes containing the papers set in 1905, 6, 7, 8, 9 can also 
be obtained at the same price. The regulations and sylla- 
buses can also be had separately (without the papers) price 
ıd., by post 12d. 
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TABLE C. 


PERCENTAGES OF SUCCESSES AND FAILURES, 
ADVANCED STAGE, I9QIO. 


cist | Sepond- | Failures. 
Arithmetic .......... 17°50 38°50 | 44°00 
English x.i60% daeale cas 12°09 53°84 | 34°07 
Book-keeping ........ 10°24 53°36 | 36°40 
Commercial History and 

Geography ........ 16:00 | 40°00 | 44°00 
Shorthand .......... 4°27 57°62 | 38-11 
Typewriting .......... 6°12 34°29 | 59°59 
Economics .....e00.. 17°46 50°79 | 31°75 
Précis-writing ....... -| 26°98 | 46°04 | 26°98 
Commercial Law...... 15°19 | 45°57 | 39°24 
Accounting and Bank- 

ME erties pite 16°46 57°74 | 25°80 
French ....... paces 16°00 64°56 | 19°44 
German..............| 28°75 47°50 | 23°75 
Italan- sererisersi tae 42°86 42°86 |} 14°28 
Spanish.. ..ses..e. ...| 25°61 29°27 | 45°12 
Portuguese .......... 84°00 0:00 | 16°00 
RUSSIAN ok essene ..| 50°00 | 50°00 | 00-00 
Danish and Norwegian} 42°86 | 42°86 | 14:28 
Swedish...... ected: 50°00 | 50°00 | 00°00 

TABLE D. 


PERCENTAGES OF SUCCESSES AND FAILURES, 


INTERMEDIATE STAGE, IgIO. 


Second- 


class class. | Failures. 

Arithmetic ..... cacca] - 17°87 50'I5 | 31°98 
English ......... ae 7704 | 64°79 | 28°17 
Book-keeping ........ 10°65 58°59 | 30°76 
Commercial History and 

Geography ........ 8°55 62°39 | 29°06 
Shorthand ........ wek 277 44°17 | 43°06 
Typewriting .......... 21°56 46°17 | 32°27 
Economics .......... 22°06 | 58:82 | Ig°I2 
Précis-writing ........ 35°66 36°43 | 27°91 
French *g ie esos es 8°18 | 65°24 | 26°58 
German ............ 12°94 | 54°57 | 32°49 
Italian ova iki ea tee dats 50°00 35°71 14°29 
Spanish ....... ‘ 16°53 59°50 | 23°97 
Portuguese ........ --| 69°23 0°00 | 30°77 
RUSSIAN nasi aenes II'I2 44°44 | 44°44 
Danish and Norwegian! 75:00 | 25-00 0°00 
Swedish. cc 4euemews 40°00 | 40°00 | 20°00 
CHINESE 3.560 eG Sas 50°00 | 50°00 0°00 
Japanese ....... i 0.00 0°00 | 100°00 
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TABLE E. 
PERCENTAGES OF SUCCESSES AND FAILURES IN 
ALL STAGES 1905-6-7-8-9-10. 


Advanced (Stage III.). 


1906. | 1907. | 1908. | 1909. | roroO. 


First-class ..| 14°20 | 12°86 | 15°00 | 12°99 | 12°60 |12°60 
Second-class} 51-00 | 49°92 | 47°80 | 51°95 | 44°60 [53°38 


Failures . . . .| 34°80 | 37°22 | 37°20 | 35°06 | 42°80 [34°02 


Intermediate (Stage II.). 
gg St 


First-class ..| 17°00 | 20°77 | 19°45 | 22°60 | 13°31 |12°77 
Second-class 50°40 | 47°32 | 50°25 | 50°40 | 53°75 [52°47 


Failures ....' 32°60 31°91 | 30°30 | 27°00 | 32°94 34°76 


Elementary (Stage I.). 
a ee a 


Passes ....| 5700| 59°39 | 59°62 | 64°45 | 66°54 \66°80 


: | 
Failures . . . .| 43°00] 40°61 | 40°38 35°55 | 33°46 |3320 
| 
EE E a ee 
TABLE F. 


ELEMENTARY EXAMINATIONS, STAGE I. 
a ee et 


Year. ee as SPRA 
190! 3902 4458 8 
1902 4371 4807 8 
1903 5382 6020 8 
1904. 6401 7203 9 
1905 7397 8427 10 
1906 7425 8537 IO 
1907 7692 8952 10 
1908 8276 g8II 10 
1909 9196 11069 10 
I9IO 10289 12720 10 


ee 


TABLE G. 
NUMBER OF PAPERS WORKED IN ALL STAGES, 
1905—6-7—8—9-10. 
a E A 


Stage III.| Stage II. Stage I. Total. 
1905 | 4,844 | 10,533 8,427 23,804 
1906 | 4,904 10,734 8,537 24,175 
1907 | 4,815 10,802 8,952 24,569 
1908 | 4,795 | 11,199 9,811 25,805 
1909 | 5,433 12,512 11,069 29,014 
I9IO | 5,309 12,843 12,720 30,872 


A E a 


The numbers for Stage II. include the papers set in 
Music. 
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TABLE H, 


PERCENTAGES OF FAILURES IN ALL SUBJECTS, ADVANCED STAGE, 1905-6—7-8-9-I0. 


1905. 1906. 1907. 1908, 1909. 
Arithmetic .............. 33°12 33°62 25°23 33°67 47°48 44°00 
English sss aces vesd as 38°55 36°50 40°00 41°50 37°10 
Book-keeping .......... 31°35 36°10 32°04 33°93 41°43 36°40 
Commercial History and 
Geography ............ 45°84 48°40 32°14 37°93 50°06 44°00 
Shorthand . ............ 44°00 52°69 62°18 45°70 73°90 38°11 
Typewriting ...... ..... 34°00 33°61 31°10 23°70 29°76 
Economics ..........0... 27°06 25°53 30°51 32°07 24°62 
Précis-writing .......... 50 50 40°48 41°67 28°00 30°60 
Commercial Law ........ 44°40 37°06 30°45 43°00 33°80 
Accounting and Banking 29°33 31°06 32°12 30°21 30°08 
BTCNCM EE east accra’ 28°30 30°55 30°45 31°96 24 74 
German” igaks eneke is 37°30 28°70 27°00 34°73 26°29 
Malian: wise yates serene. 4°80 18°75 14°40 14°28 14°24 
Spanish 2 scaevie sda 30°75 34°83 35°15 27:27 29°00 
Portuguese .s4< a0 ese0% 0°00 11°70 0°00 0°00 0°00 
Russia beer aeed cealen es 14°30 0°00 0°00 0°00 0°00 
Danish and Norwegian .. 000 0°00 25°00 16°66 11°00 
Swedish pick seeure esd deis as 0°00 e$ 0°00 12°50 
TABLE I. 


PERCENTAGE OF FAILURES IN ALL SUBJECTS, INTERMEDIATE STAGE, 1905-6—7—8-9-I10. 


1905. í 1906. 1907. 1908. 1909. 

a a ae ee S a he 
Arithmetic ............4. 29°00 37°89 34°50 34°38 35°38 
English ........0...0005 34°10 26°25 36°30 37°54 31°23 
Book-keeping .......... 26°39 24°71 27°34 23°31 30°74 30°76 
Commercial History and 

Geography............ 33°34 35°20 50°80 33°33 33°30 
Shorthand ........ esses. 42°00 38°52 27°70 26°15 36°64. 43°06 
Typewriting .........00. 32°68 31°92 31°59 22°26 31°59 
Economics ......0..s0-:- 18°14 32°20 26°67 30°77 27°40 
Précis-writing .......... 40°38 35°07 43°94 33°33 31°78 27°91 
French: oorarts 24°35 32°33 29°64 20°00 29°33 
German ..........0ee00- 24°44 34°33 35°53 35°00 40°15 32°49 
Jtalian.... eats cae S 8°30 20°00 23°55 13°00 18-00 
Spanish.4iadeeeassann es 38°75 18-29 35°84 27°90 26°66 23°97 
Portuguese ............ 0°00 38°57 0°00 0°00 0°00 30°77 
Russian ..eesesescese.s 30°00 33°34 44°45 0°00 33°34 44°44 
Danish and Norwegian .. i 20°00 0°00 9°09 . i 
Swedish ....... AEE sè 60°00 83°33 0°00 oe 20°00 
Japanese” ses sccdvwece 66°60 100°00 .. 33°34 T gore? 
Hindustani .........06. 50°00 oe oe 0°00 


Chinese ...s...sesseosos és ae Is fe 0°00 


984 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


October 7, 1910. 


TABLE K.—CANDIDATES EXAMINED IN 1905-6~7-8-9-10. 


1905. 1906. 1907. Ico. I909. IQIO. 

Na Pa IIl.—Advanced........ 4,278 4,362 4,279 4,283 4,770 4,654 
ao : 
EES Stage II.— Intermediate (in- 
i ES cluding Theory of Music).. 9,578 9,572 9,752 10,038 11,076 11,340 
a 5 )StageI.— Elementary ...... 7,397 7,425 7,692 8,276 9,196 10,289 
O gS a iE esa a= — EEA (omnes 
OM Totals ...... 21,253 21,359 21,723 22,597 25,042 26,283 
Music (Practice) “...scrs08k «bees ons 418 467 457 432 392 339 
Colloquial Modern Languages ...... 681 644 629 615 656 642 
Army Candidates ........ secsec ees — — 40 89 65 66 

Totals in all subjects . .....| 22,352 22,470 22,849 23,733 26,155 27,330 


CANTOR LECTURES. 


THE PETROL ENGINE.* 
By PROFESSOR W. WATSON, D.Sc., E.R.S. 
Lecture Ill.—Delivered February 21st. 


In this lecture I propose to deal with the 
process of combustion of the charge of petrol- 
vapour and air within the cylinder of an engine, 
dealing first with the conditions required to 
start combustion, next with the speed at which 
combustion, once started, spreads through the 
charge, and, finally, with the composition of the 
products of combustion. 

It is found that in a mixture of gases which 
are capable of rapidly combining together 
when heated sufficiently at one point, the com- 
bination or combustion may take place in two 
entirely distinct manners. In the first of 
these, called inflammation, the combustion 
spreads out from the point at which it is 
started, each portion of gas, as it burns, heating 
the neighbouring portion till its temperature 
is sufficiently raised so that it itself burns, and 
so on throughout the mass. This method of 
flame propagation is quite slow, and is the 
one with which we are primarily interested in 
the case of the petrol-engine. 

The other method of combustion is called 
detonation, and appears to be caused when a 
wave of compression is set up in the gas, so 
that the heat developed by the compression is 
sufficient to fire the mixture. In this case 
the combustion is spread as fast as the wave 
of compression travels through the gas, that 
is, at an enormously greater speed than is the 
case in inflammation. Thus, when a mixture 
of carbon monoxide and oxygen is lighted in a 
tube about a foot long, the progress of the 
flame can quite easily be followed by the eye, 
the speed at which the flame travels being 


* The right of reproduction is reserved. 


about 4°7 feet per second. If, however, I start a 
compression wave in some of the same mixture 
contained in a lead pipe, about 20 feet long, 
by firing a small quantity of electrolytic gas 
at the end, you will notice that the explosion 
appears to take place throughout the whole 
length of the tube, and a length of glass tube 
at the far end is shattered, at the instant at 
which I depress the key which causes the 
passage of the firing spark. The detonation 
wave is not, of course, quite instantaneous in 
its passage, but since it will travel 5,500 feet 
in a second, the time taken to traverse 20 feet 
is quite inappreciable. The noise produced in 
the case of the detonation, and the shattering 
of the glass tube into a fine powder, will sug- 
gest to you that detonation, if set up in an 
engine cylinder, might cause great damage. 
Luckily the nitrogen, which forms about 79 per 
cent. of atmospheric air, acts as a preventative, 
as far as the detonation of air-petrol mixtures 
is concerned. If, however, pure oxygen is 
employed, or if such a gas as acetylene is 
used, then this question of the production of 
detonation will become of importance. That 
pressure waves, such as are required to initiate 
detonation, do, under certain conditions, exist 
in the cylinder is shown in Fig. 18. In the 
case of the charge fired by a spark in the 
exhaust valve-pocket, pressure-waves having 
an amplitude of as much as 100lbs. to the 
square inch actually existed when that dia- 
gram was taken. 

Returning to the combustion of air-petrol 
mixtures, it is found that the richest mixture 
which will burn contains about 11b. of petrol 
to 7lbs. of air, while the weakest contains 
about 1 lb. of petrol to 26 lbs. of air. Inthe case 
of the lower limit (weak mixtures), a very small 
reduction in the proportion of petrol is suffi- 
cient to pass from the inflammable to the non- 
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inflammable condition. In an engine where 
the fresh mixture is always mixed with a 
certain amount of the products of combus- 
tion left over from the preceding stroke the 
lower limit is about 20 of air to 1 of 
petrol, but satisfactory working will only be 
obtained with mixtures containing less than 
17'5 of air to one of petrol. For mixtures be- 
tween 17°5 and 20 of air to one of petrol, there 
is liable to be popping inthe carburetter. This 
is because these very weak mixtures burn so 
slowly that the charge is still actually burning 
even at the end of the exhaust stroke; and 
hence the incoming charge catches fire, the 
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tube closed at one end and fitted with a piston. 
I drop a small piece of cotton wool soaked in 
petrol down the tube and rapidly depress the 
piston, when the petrol vapour burns, causing 
a bright flash. . | 

Pre-ignition may be started in an engine in 
which the compression is not great enough 
to cause the temperature of the mass of the 
charge to reach the ignition point, if some 
solid body, such as. projecting wire or piece of 
carbon, gets sufficiently hot. In such a case 
the gas in the immediate neighbourhood of 
the hot body starts at a fairly high temperature, 
and the increase in its temperature, when com- 


Fic. 20, 


ns ee 
WIR Ne sn ee 


combustion spreading through the induction 
pipe to the carburetter. 

Although: I am not aware that any direct 
experiments have been made on the tempera- 
ture to which a mixture of air and petrol must 
be heated before combustion starts, from the 
values obtained in the case of other hydro- 
carbons (methane 700° C., ethane 575°, &c.), 
it is probable that at a temperature somewhere 
between 600° C. and 700° C. petrol-air mixtures 
will inflame. This fact limits the amount of 
compression which can be used ‘in a` petrol- 
engine, for the charge, being compressed 
practically adiabatically (z.e., without loss of 
heat), if the compression is carried too far, 
will fire before the end of the compres- 
sion stroke, causing the phenomenon called 
pre-ignition. That one can easily fire a 
mixture of petrol and air by compression I 
can show by an experiment. I have a glass 


pressed, may be sufficient to cause ignition. 
By placing a-platinum wire in the combustion 
space of the engine used to illustrate these 
lectures, and then gradually heating this wire 
by the passage of an electric current, we can 
cause pre-ignition to occur, and you can follow 
the phenomenon by means of the indicator 
diagram: thrown on the screen. Pre-ignition, 
once started, rapidly gets earlier and earlier, be- 
cause when a gas is fired in a closed space the 
portion of the gas first fired, and which is com- 
pressed by the rise of pressure produced as the 
rest of the charge is fired, reaches a much 
higher temperature than that reached by the 
portions which ignite last. Hence, when pre- 
ignition starts at the wire, the great heat there 
developed raises the temperature of the wire 
very rapidly, so that ignition takes place 
earlier and earlier on the compression stroke, 
as is shown very clearly in Fig. 20. 


986 


The speed at which inflammation travels 
through mixtures of air and petrol of different 
strengths has been examined by Dr. K. 
Neumann, of Dresden, and some of his results 
are plotted in Fig. 21. It will be observed 
that the maximum speed is only 7'5 feet per 
second. This corresponds to a mixture con- 
taining 12°5 parts of air to one of petrol; for 
both richer and weaker mixtures the speed 
decreases rapidly, so that for those near either 
limit the speed is less than one foot per 
second. 

The fact that the speed varies with the 
strength of mixture can be easily shown by 
experiment. Thus I have a glass tube filled 
with a weak mixture of petrol vapour and air, 
and firing this at one end, it will be seen that 


17 16 
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is exactly equal to the downward velocity of 
the flame propagation. The question of the 
velocity of flame propagation is one of 
considerable importance, particularly in the 
case of high-speed engines. Thus in the 
case of an engine having a speed of 3,000 
revolutions per minute the whole of the 
working stroke only occupies o’o1 second. 
Now if the combustion of the charge, in place 
of being complete soon after the top of the 
stroke, is delayed till the piston has completed 
a fifth of its stroke, a very marked decrease 
in the mean effective pressure is observed, so 
that the instant of attainment of complete 
combustion must be adjusted to within two 
thousandths of a second in the case of an 
engine working at 3,000 revolutions per minute. 


9 8 


12 11 10 


Ratio of Air to Petro! by weight 


the flame travels quite slowly down the tube. 
On refilling the tube with a stronger mixture 
and repeating the experiment, the flame is seen 
to travel much more rapidly. 

The slowness with which flame travels 
through a mixture of petrol and air can also 
be shown by the following experiment. Such 
a mixture is caused to escape through a narrow 
glass jet, the pressure being variable. When 
the pressure is low, so that the velocity of the 
escaping mixture is small, the flame, on lighting 
the gas, remains at the top of the jet. If, how- 
ever, the pressure is increased, the velocity of 
the gas is such that near the jet, where the 
velocity is a maximum, the flame does not 
travel down as fast as the gas moves up. 
Hence the flame rises up from the jet and can 
be kept stationary at two or three inches above 
the end of the jet. The point at which the 
flame becomes stationary is that at which the 
upward velocity of the mixture of air and petrol 


Further, since the speed with which the 
flame spreads through the mixture varies with 
the strength of the mixture, what is a correct 
spark advance for, say, a strong mixture, will 
not be enough for a weak and hence more 
slowly burning mixture. This effect is illu- 
strated in Fig. 22. In the left-hand diagram 
we have the spark timing adjusted as suited 
to a fairly strong mixture, and, as a result, 
the maximum pressure is not reached, that 
is, the charge is not completely inflamed, 
till about a quarter of the stroke is com- 
pleted; the indicated horse - power being 
2°36. If, however, the spark is advanced con- 
siderably more than would be advisable with 
a strong mixture, it is possible to obtain com- 
plete inflammation near the top of the stroke, 
as is shown in the right-hand diagram, and, as 
a result, the indicated horse-power rises to 2°76, 
an improvement of 17 per cent. The gain in 
economy by being able to advance the spark 
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more than usual when using weak mixtures— 
and, as we shall see in the next lecture, it is 
only with such weak mixtures that economical 
working is obtained—is shown by Fig. 23. The 
curve shows the efficiency obtainable with 
different strengths of mixture, obtainable in 
the case of a certain engine. The full line curve 
shows the conditions when the spark advance 
is kept throughout as it would be with the 
stronger mixtures, while the dotted curve 


shows the improvement obtainable by suitably - 


advancing the spark. 
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minute. The diagram marked B is that ob- 
tained when the spark advance is reduced to 
the best. value for the speed of 640 revolutions 
per minute. The indicated horse-power corre- 
sponding to A is 2’9, while that corresponding 
to B is 3°3, a difference of 14 per cent. 

‘It would thus’ appear that with an engine 
fitted with a fixed ignition, neither with vary- 
ing strengths of mixture nor with varying 
engine speeds can as. good results be ob- 
tained as if we are able to adjust the spark 
advance to suit the conditions, 


FIG. 22. 


Not only is the power of adjusting the timing 
of the spark of advantage to counteract the 
change in the velocity of flame propagation, 
with change in the strength of mixture, but 
it also allows us to secure the best results at 
different speeds. It is evident—since the dis- 
tance the flame has to travel remains the same 
at all speeds, while, if the timing of the spark 


FIG. 23. 


Thermal efficienc 
Š 


Be ike 


18° 17° 16° 1§ 14 13 12 
Ratio of Air to Petro! 


20 19 


is fixed, the time between the passage of the 
spark and the top of the stroke decreases as 
the speed of the engine increases—that if the 
timing is right at slow speeds, then as the 
speed increases the spark advance will not be 
great enough, and vzce versá. This effect is 
shown in Fig. 24. The diagrams shown were 
obtained at a speed of 640 revolutions per 
minute, the spark advance in the case of the 
diagram marked A being such as to give the 
best results at a speed of 1,600 revolutions per 


We now come to the consideration of the 
chemical nature of changes during combustion 
of petrol and air. The chief constituent of 
ordinary petrol is the hydrocarbon hexane 
(CH), mixed with a certain proportion of the 
other members of the paraffin series. When 


Fic. 24. 


petrol is burnt in the presence of sufficient air 
or oxygen the carbon is almost entirely con- 


‘verted into carbon dioxide (CO) and the 


hydrogen into water. If, however, the supply 
of oxygen is deficient, then, in addition to 
carbon dioxide and water, there are also pro- 
duced carbon monoxide (CO), hydrogen (H), 
and methane, or marsh gas (CH4). Now, these 
three gases, (CO, H, and CH4), are all com- 
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bustible when mixed with oxygen, and hence 
it is obvious that the presence of such gases 
in the exhaust of an engine involves a waste, 
for we are discharging into the air part of our 
fuel, not, it is true, unaltered petrol, but since 
it is combustible it is fuel. The water pro- 
duced by the combustion of petrol amounts to 
about one and a half times the weight of the 
petrol, and hence it is not surprising that when 
starting up an engine, so that the silencer is 
cold, a considerable quantity of water is often 
found to drip from the silencer or exhaust pipe. 

If we take a certain volume of petrol vapour 
and air at, say, 110°C., and, after firing the 
mixture, allow the products of combustion to 
cool down to the original temperature of 110°C., 
it is found that if the pressure be adjusted to 
the original value, the volume of the products 
of combustion is greater than the original 
volume of air and petrol vapour. The amount 
of this increase in volume on combustion for 


Final Volume, Initial Volume 


Ratio of Air to Petrol 


different strengths of mixture is shown in Fig. 
-25. It will be noticed that for mixtures con- 
taining more than 14 parts of air to 1 of 
petrol, the increase of volume on combustion 
is very nearly constant. In the case of richer 
mixtures, however, the increase in volume on 
combustion increases rapidly with the increase 
in strength of the mixture. 

Since the nature of the chemical changes 
which take place on combustion depends on 
the relative proportions of petrol and air 
present, we can, by a study of the products 
of combustion, z.e., the exhaust gases of the 
engine, investigate the relative proportions of 
air and petrol taken in by the engine. In this 
way, as Mr. Dugald Clerk has shown, we are 
enabled to obtain most valuable information 
as to the working of the carburetter. 

Before we are able to analyse the exhaust 
gases it is necessary to collect a sample, and 
this process, simple as it may seem, is one 
requiring considerable forethought. If a col- 
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lecting vessel is simply connected, by means 
of a tube, to the exhaust pipe between the 
engine and the silencer, and the exhaust gases 
are allowed to blow through the vessel for some 
time, it by no means follows that the final 
contents of the vessel will be exhaust gases 
uncontaminated by air. The reason is that 
even with a four-cylinder engine, and much 
more in the case of a single or two-cylinder 
engine, the pressure in the exhaust pipe is 


FIG. 
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often during a part of the stroke below the 
atmospheric pressure. That this is the case 
is shown in Fig. 26, which gives for three 
different speeds the manner in which the 
pressure in the exhaust pipe of a four-cylinder 
engine varies during the stroke. It will bė 
noticed that at all speeds the pressure sinks 
about 2 lbs. per square inch below atmospheric 
at some part of the stroke. Hence, if the 
collecting vessel is simply connected to the 
exhaust pipe by one tube, a second tube being 
provided to allow the escape of the air from 
the vessel, then while it is true exhaust gases 
blow through the vessel during the greater part 
of a stroke, yet during the remainder of the 
stroke, when the pressure is below atmospheric, 
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air is sucked back into the sampling vessel. 
Hence, to obtain a true sample of the exhaust 
gases, some form of non-return valve must be 
fitted to the outlet from the vessel. There is 
no doubt that some of the very anomalous 
results which have been obtained, in particular 
the finding of oxygen in the exhaust when 
there is incomplete combustion of the petrol 
as shown by the presence of carbon monoxide, 
are due to faulty collecting of the samples. 
The results of the analysis of a large number 
of exhaust gas samples, obtained when using 
different strengths of mixture, are shown in 
Fig. 27. In this figure the ordinates are the 
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of both free oxygen and carbon monoxide, 
these gases are never both present; as long 
as there is any free oxygen in the exhaust 
there is no carbon monoxide, and vice versa. 
By collecting a sample of exhaust gases and 
performing an analysis we can, by means of 
curves given in Fig. 27, immediately deduce 
what was the ratio of air to petrol taken by the 
engine at the time when the sample was col- 
lected. Hence, if samples are collected with 
the engine running at different speeds and 
with different throttle openings we are able to 
examine the working of the carburetter and, 
if necessary, adjust it, so that the strength of 


FIG. 27. 


15% 


Pan 


ger 


R 
x 


19 


H PR 


coe 


2S 


aa 


4 


a 

C) 

: 
Ne 
eee es AREER 


P 


i 
: 
E 
w 
Z 
Ea 
an 
ied 


SCE ae 
PET ET 


av. 


K 


FRE 
N 
- 


REREH 


Ratio of hiv to Petrol 


percentages of CO, Oz, and CO, obtained after 
the steam has been condensed. Itwill be seen 
that, starting with a weak mixture and ıncreas- 
ing the strength of mixture, the percentage 
of carbon dioxide, as shown by the upper curve, 
increases up to a mixture containing 1 of 
petrol to 14 of air. For stronger mixtures the 
percentage of carbon dioxide gradually de- 
‘creases. For mixtures weaker than 1 of petrol 
to 14 of air there is always a certain quantity 
of free oxygen in the exhaust, the percentage 
increasing as the mixture gets weaker. On the 
other hand, for mixtures containing more than 
I part of petrol to 14 of air, there is alwaysa 
certain amount of carbon monoxide present, the 
percentage increasing as the strength of mixture 
increases. Now, except with about 14 of air 
to 1 of petrol where we may have 4 per cent. 


the mixture may remain, if not correct, at any 
rate within reasonable limits for all working 
conditions. As an example of such an investi- 
gation I may quote some results taken with my 
own car. After the car had been in the hands 
of the makers, and the carburetter had been 
adjusted by their tester, I took a series of 
samples of exhaust gases with the following 


results :— 
Per Cent. of CO 


Speed of Car. Throttle. i exhaust. 
18 m.p.h. .. fullopen .. 9'6 
23. gs » 3 open ee 2°2 


Clutch out, engine turning slowly 0-4 
Now, 9°6 per cent. of carbon monoxide in 
the exhaust represents a waste of about 36 per 
cent., due to incomplete combustion of the 
petrol, while even 2'2 per cent. of carbon 
monoxide represents a waste of g per cent. 
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It,was evident that the carburetter had been 
adjusted so that when the engine was running 
light, with the throttle almost closed, it would 
get a sufficiently strong mixture to work regu- 
larly, and that with this adjustment when the 
throttle was opened the mixture became much 
too rich. Further examination showed that 
when the engine was running light the petrol 
was not being properly vaporised, for a steady 
trickle of liquid was found to flow out of the 
bottom of the carburetter. By arranging a 
small cone of wire gauze below the jet, so that 
any petrol which flowed down the sides was 
spread out over the gauze, evaporation was 
so much improved that no liquid petrol 
escaped. The air now took up, even with the 
throttle almost closed, so much more petrol 
vapour that the supply of liquid could be very 
much reduced. This, together with a hand- 
operated extra air valve, caused the working 
of the carburetter to improve to such an extent 
that, in place of getting 28 miles to the gallon, 
42 miles was obtained, while the following 
results for the exhaust-gas analysis were 
obtained :— 

Per cent. of CO 


Speed of Car. Throttle. : 
in exhaust. 
16 m.p.b. .. fullopen ., 00 
21 5; 2 open w 0'4 
2i 33 4 open is o'o 


Clutch out, engine turning slowly o'o 


As another example of the utility of exhaust- 
gas analysis when investigating the working 
of an engine, we may take some analyses 
made of the exhaust of the two-cycle engine 
from which the diagrams shown in Fig. 15 
were obtained :— 

Speed of engine (revolutions per minute). 
640 1,500 


Per cent. Per cent. 


CO2 .. 6.8 a. teh 10°0 
Oz .. 76 wy teen oon 1°6 
CO Se ZO ke” be, “Oe 4°8 


He ee O°7 SS jaa. OS 1'7 
CH4 .. 02 ca, aes. S 0'2 
N .. 827 81:3 


It will be observed that at both speeds we 
get free oxygen and carbon monoxide in 
the exhaust, while it will be remembered that 
in the case of a four-cycle engine these two 
gases are never found simultaneously. The 
reason for the difference is that while in the 
four-cycle engine, where the exhaust valve 
and the inlet valve are never open at the same 
time, it is impossible for the fresh charge 
which is entering to escape through the exhaust 
valve, ir the case of the two-cycle engine it is 
quite otherwise. The exhaust port is open all 
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the time during which the inlet port is open, 
and even after the inlet port is closed on the 
compression stroke, and although a baffe 
plate is fixed to the top of the piston so as to 
prevent the incoming charge from blowing 
straight across to the exhaust port, yet it is 
quite easy for some of the fresh charge to 
escape. Now, since there is some carbon 
monoxide in the exhaust, it follows that all the 
oxygen contained in that part of the fresh 
charge which is retained within the cylinder 
has been combined with the carbon and 
hydrogen of the petrol, and therefore all the 
free oxygen found in the exhaust must 
have blown straight through from the 
inlet to the exhaust port. From the per- 
centage of nitrogen in the exhaust we can 
at once calculate the quantity of oxygen 
which accompanied this nitrogen in the air 
which was taken into the engine, since the 
proportion of nitrogen to oxygen in the air is 
always the same. Thus 82:7 volumes of nitrogen 
must have been accompanied by 82°7 X 0'266 
or 22°0 volumes of oxygen. The analysis 
shows that 7°6 volumes of oxygen must have 
escaped through the exhaust port during the 
time the fresh charge was entering. Hence 
Oxygen which escapes = 7 erie 
22°0 

Now the oxygen which escapes bears the 
same ratio to the total oxygen which enters 
through the inlet port, as does the charge 
which escapes to the total charge. Hence 


Total oxygen taken 


Charge which escapes 


Total charge a 


In other words, 34°5 per cent. of the charge, 
which enters the engine at a speed of 640 re- 
volutions per minute escapes through the 
exhaust port, and hence is, of course, entirely 
wasted. 

A similar calculation made for the speed 
of 1,500 revolutions per minute shows that, at 
this speed, only 7'4 per cent. of the charge 
escapes. The reason for the much larger escape 
at the slow speed is at once evident from a study 
of the crank-case diagrams given in Fig. 15. 
The much larger charge per stroke taken into 
the crank-case at the slower speed, and hence 
the larger volume of fresh charge driven into 
the cylinder is evidently responsible for the 
large loss of charge through the exhaust port. 
This loss of charge is one of the great objec- 
tions to the two-cycle engine, and it is with 
a view of reducing this loss that the double- 
cylinder arrangement of the Lucas engine has 
been adopted. 
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HOME INDUSTRIES. 


¥ute.—The final forecast of the Indian Director of 
Agriculture puts the jute position in a much more 
favourable light. The first forecast gave the acreage 
at 2,900,000, and the estimated crop at 8,700,000 
bales. The final forecast gives the acreage at 
2,937,000—as against 2,876,600 last year—and the 
yield at 7,932,000 bales, or, including the carry- 
over from last year, 8,232,000 bales. In the ten 
days previous to the issue of the first forecast 
operators had anticipated a serious shortage, the 
most sanguine prediction not exceeding 6,000,C00 
bales. On the strength of this estimate prices went 
up 43 per ton in less than a week. The publication 
of the final forecast was followed by a drop of 35s. 
per ton. But the estimated consumption of 1910-11 
is still much in excess of the expected crop, amount- 
ing to 9,160,coo bales. Of this 5,000,0co will be 
required for India, 2,315,000 for the Continent, 
1,245,000 for Great Britain, and 600,000 bales for 
America. In recent years there has been a steady 
growth of the manufacturing branch in India. As 
compared with the 5,000,000 bales to be worked up 
there this season, the figures for 1904 were only 
2,900,000 bales, and from 1894 only 1,500,000 bales. 
The capital for the production of mills in India was 
largely found in Scotland. 


The Labour Exchanges.—There is considerable 
dissatisfaction among the working men who have 
resorted to the Labour Exchanges as to their action, 
and this dissatisfaction found expression at the recent 
Trade Union Congress at Sheffield, where the leaders 
complained that the Exchanges are becoming active 
agencies for procuring underpaid labour, and that 
information is withheld from trade union officials as 
to the identity of the employers in search of work- 
men through the Exchanges. These complaints were 
laid, before the Roard of Trade, and Mr. G. R. 
Askwith, K.C., the head of the new Labour De- 
partment, has answered them. Mr. Askwith says 
that the names of firms notifying vacancies can 
only be disclosed to men who are recommended 
as suitable for the vacancies. It would be im- 
practicable to give the information to any mem- 
bers of the public who chose to ask for it. If 
that were done, numbers of men, some of them 
quite unsuitable, having obtained the address would 
go to the employer representing that they had come 
from the Labour Exchange and the Labour Exchange 
would be discredited, and both the firms and the men 
would be annoyed at fruitless journeys. As it is, 
many men complain that they are sent by the Ex- 
change to some firm where there is a vacancy only to 
find it already filled up. As Mr. Askwith reminds 
the complainers, some irregularities and misunder- 
standings are very liable to occur in the early days 
of any great national institution’ such as Labour Ex- 
changes, and they can only be remedied and avoided 
by ventilation and discussion of any cases that may 
occur. 
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Employers Liability and Accident Insurance.— 
Figures recently published go far to confum the 
view that there was little or no profit on employers’ 
liability insurance in 1909. The premiums 1eceived 
show a very considerable increase as compared with 
any previous year. The total premium income of 
sixty companies in 1909 was slightly more than 
£9,000,000, 14 per cent. in excess of the total for 
1908. The surplus on trading account, after pro- 
viding for losses incurred up to the close of the 
year, and expenses, was equivalent to 6-92 of the 
premium income received. The additional liability 
incurred in respect of the increase in premium income 
must, however, te taken into account, and if pro- 
vision is made for this at the rate of 33% per cent. of 
the increase in premiums, the surplus on trading 
account for the year is reduced to approximately 2 per 
cent. of the premiums. Few companies aie content 
with so small a provision as 33} per cent. of the 
premiums in respect of unexpired liability, so that it 
is pretty clear that there was no profit on accident 
and employers’ liability insurance in 1909. An 
advance in rates in respect of many classes of 
employers’ risks is not unlikely in the near future. 


A Danger to Ship Mortgagees.— The loss of the 
ss. British Standard has brought to light an extra- 
ordinary peril to mortgagees. This ship was built 
by Pickersgill’s (a North country firm of shipbuilders), 
and part of the purchase money remained to be paid. 
The builders accepted Lloy d’s underwriters’ insurance 
policy as security collateral, with a mortgage on the 
ship. In view of the finding of the Court, the under- 
writers dispute the owner’s claim, and refuse to pay. 
If they successfully maintain that refusal, the builders 
may have nothing to satisfy the claim, for the owners 
of the lost vessel may have—as to that no opinion is 
expressed here—no other money. It follows that, 
although a firm of first-class builders--has taken every 
precaution to secure their property fully, it is possible 
that they may make a heavy Joss through circum- 
stances over which they have not the slightest control. 
They could not have insured the ship themselves 
because she was registered in another firm’s name, 
and they, therefore, had no insurable interest. 


Cleaning of Revolving Flats.—The Fern Mill 
dispute has quickened interest in the cleaning of the 
revolving flats on carding engines. The difficulties 
connected with it have Jed to the invention by Mr. 
Cobden Chadwick, of the Century Works, Oldham, 
of what is described by the Manchester Guardian as 
a simple and efficient contrivance for doing the work. 
Hitherto the flats have been picked with an awl, or 
cleaned by means of a strip of card clotting—a 
common praetice in‘many mills. The new appliance 
is a hand tool fitted with a wheel, the periphery of 
which is covered with a strip of fillet clamped by a 
neat device, which enables the fillet to be easily 
removed. The tool is worked by passing it along 
the flats from one side of the carding engine to the 
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other ; the wire on the wheel runs between or mashes 
with the wire on the flats, and picks up fibre, dirt, 
or other foreign matter out of the flat, the dirt 
becoming embedded in the wire on the wheel. When 
a number of flats have been cleared the accumulated 
dirt is 1emoved from the wire on the wheel by a 
small comb, which is brought in contact with the wire 
by pressing it down with the thumb. The work of 
cleaning the flats by hand is said to become very 
simple and easy when this tool is used. 


Ramie.—Commander Richard Nivison, R.N.R., 
has contributed to the African Standard of Nairobi, 
British East Africa, an interesting letter upon 1amie, 
which he has been cultivating at Kyambu, near 
Nairobi, for five years past. He says that without 
any machine or process for decorticating the fibre, 
ramie can be grown for export at a handsome profit 
on suitable land in the colony, the ribbons being 
stripped from the stems by native hand labour, which 
is readily obtainable. The ribbons fetch from £12 to 
#14 per ton in the London market, and Mr. Nivison 
says that the yield per acre is nearly four tons of dry 
ribbons in the second year, and over five tons in the 
third year, and for at least seven years afterwards, 
with sufficient manure. Allowing for the cost of 
labour, manure, freight to London, and incidental 
charges, Mr. Nivison says that the profit is at least 
410 per acre the third year, and £14 thereafter. All 
the machinery required is a nipper press. 


American Textile Competition.—It cannot be said 
that American textile manufacturers have been suc- 
cessful in their attempts to invade the English market. 
Twenty years ago the Alexander Smith Company, of 
Yonkers, New York, pushed the sale of a carpet 
known as ‘‘ Moquette ” in this country and on the Con- 
tinent. The “Moquette ” is of the Axminster class, 
and a meeting of Scotch, Yorkshire, and Worcester- 
shire manufacturers was promptly called to consider 
the new form of competition. The result was a 
carpet which drove the American article out of the 
market. Then there was a company in New York 
State which forwarded large quantities of collars, 
cuffs, and shirts to this country and made a great raid 
on the London market. This was quickly repelled 
and the American firm has not repeated its 
experiment. Now a large American company is 
issuing circulars to English buyers in which men’s 
suits, retailed at 40s. and upwards, are recommended. 
The offer is not likely to lead to large business. 
Apart from price, American clothing does not 
commend itself to wearers in this country z they do 
not appreciate the cut and style. And buyers have 
learned from experience that they cannot rely upon 
the punctuality of American deliveries. When the 
American home trade is flourishing foreign deliveries 
are apt to be forgotten. 


Creosote Oil.—The exports of creosote oil, mostly 


* to New Orleans and Galveston, by way of the Man- 
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chester Ship Canal, have become very considerable. 
In his report on the trade and commerce of the 
Consular district of New Orleans for the year 1909, 
Mr. Consul-General Carew Hunt writes :—‘‘ Creosote 
oil, duty free, from the United Kingdom, now reaches 
this port in tank steamers instead of in barrels as 
heretofore. A special landing-place on the Missis- 
sippi River is provided for the tank vessels, and they 
unload their cargoes in a few hours. Considerable 
quantities are used in New Orleans by the various 
railway, telegraph, telephone, and tramway com- 
panies in the treatment of their woodwork. The 
remainder is sent to various parts of the country 
for similar purposes. Some 17,754,479 gallons, 
valued at £212,852, were imported in 1909, as 
against 9,919,362 gallons, valued at £145,406 in 
1908, and 4,671,119 gallons, valued at £51,480, in 
1907. The demand for creosote oil increases every 
year.” 


GENERAL NOTES. 


COLONIAL AGRICULTURAL INVENTIONS. — 
Several inventions, which are likely to be of 
considerable value to agriculturists, have been 
made by a Mr. Wilhelm Gert Boonzaier, of 
Carnarvon, Cape Colony, who is at present visit- 
ing this country. One of the most successful 
of his inventions is an appliance for doubling, 
trebling, and even quadrupling the supply of 
water drawn from the earth by wind power. In 
countries like South Africa and Australia, where the 
supply of water is sometimes capricious, this should 
prove a welcome boon. The appliance is constructed 
entirely of wrought iron, which is powerfully built 
and so simply designed as to be practically unbreak- 
able. It has an adjustable capacity up to four times 
the length of the stroke transmitted by the windmill 
head, and wear and tear is reduced to a minimum. This 
contrivance is known as the Boonzaier Patent Duplex 
Lever Multiplicator. Two other inventions of great 
promise will shortly be placed on the market. They 
consist of a self-cleaning harrow, and a double-furrow 
reversible plough. The former will be readily appre- 
ciated by those who have followed the harrow, as, 
whenever it becomes clogged, a touch of the lever 
cleanses it automatically. The double-furrow plough 
is covertible into a treble-furrow on occasions, thus 
saving considerable time and work. Yet another 
invention of Mr. Boonzaier, which has become 
popular with Cape tarmers, is a sheep-dipping heat- 
ing apparatus, constructed on the geyser principles. 
This consists of a square of iron piping, which, being 
perfectly flat, allows the fire to reach every part of it, 
and so maintains an even temperature, as the hot 
water passes out at one end and the cold enters at 
the other. 
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NOTICES. 


CANTOR LECTURES ON “MODERN 
METHODS OF BRICK-MAKING.” 


The Cantor Lectures on ‘‘ Modern Methods 
of Brick-making,’’ by Mr. A. B. Searle, 
Ph.D., M.S.C.I., have been reprinted from 
the Journal, and the pamphlet (price one 
shilling) can be obtained on application to 
the Secretary, Royal Society of Arts, John- 
street, Adelphi, London, W.C. 

A full list of the Cantor Lectures, which 
have been published separately, and are 
still on sale, can also be obtained on appli- 
cation. 


PROCEEDINGS OF THE SOCIETY 


CANTOR LECTURES. 
THE PETROL ENGINE.* 
By PROFESSOR W. Watson, D.Sc., F.R.S. 


Lecture IV.—Delivered February 28, 1910. 


In this lecture I propose to deal with the 
relation between the work done by a petrol 
engine and the amount of energy with which 
the engine is supplied in the form of fuel. The 
ratio of the work performed in a given time to 
the energy supplied in that time is called the 
efficiency. 

When considering the efficiency I shall take 
the indicated horse-power as a measure of the 
work done by the engine, and in this way 
avoid the consideration of the losses due to 
friction in the engine itself. These losses 
yary considerably with the make of engine, 
and even with a particular engine, depend 


* The right of reproduction is reserved. 


in a great measure on the condition of the 
lubrication. 

In order to determine the amount of energy 
supplied to the engine in the fuel we require 
to measure the weight of fuel consumed, and 
also the quantity of heat which can be 
developed by burning unit weight. The 
quantity of heat develeped by burning unit 
weight of fuel is called the calorific value 
of the fuel. A piece of apparatus I have 
used for the investigation of the calorific 
value of petrols is shown in section in Fig. 28. 
The petrol under examination is contained in 
a glass bulb, N, of known volume, and flows 
through the capillary tube, G H, to the jet, A. 
The air enters the bulb, N, through a fine tube, 
which terminates near the bottom of the bulb, 
and hence the head of liquid which causes the 
flow through the capillary tube, G H, remains 
constant, and thus, since the temperature of 
the tube, G H, is maintained constant by means 
of a water jacket, the rate at which the petrol 
flows from the jet, A, is quite uniform, The 
drops of petrol, as they fall from A, strike a 
series of discs of wire gauge contained in the 
tube, B, this tube being heated by a steam 
jacket. A stream of air is driven in at the 
tube, C, and this air vapourises the petrol, the 
mixture passing through the tube, D, to a 
Bunsen burner, E, where the mixture is burnt. 
The burner, E, is inside a Boys’ gas calori- 
meter, and the heat developed by the flame is 
absorbed by a stream of water, which circu- 
lates through a long coil of tube, so that 
when the products of combustion finally escape 
into the air they have been cooled down to 
atmospheric temperature. The stream of water 
passing through the calorimeter is kept con- 
stant, and the temperature of the water is noted 
as it enters and leaves. When the constant 
state has had time to be set up, the increase in 
temperature of the water will be constant, and 
if we measure the quantity of water which 
flows through the calorimeter during the time 
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the known volume of petrol contained in the 
bulb, N, is being burnt, we can calculate, from 
the weight of water and the increase in 
temperature, the heat developed, that is, we 
can obtain the calorific value of the fuel. 
During the time required for the constant 
state to be set up the flame is fed with 
petrol supplied from the bulb, M, a three- 
way cock, K, being suitably turned, and it is 
only when this constant state is reached, z.e., 
when the thermometers in the calorimeter 
come to a steady reading, that by turning 


FIG. 


the cock, K, the petrol is allowed to flow out 
from the bulb, N. When the surface of the 
petrol reaches a graduation just above the 
bulb, N, the water flowing through the instru- 
ment is turned into a measuring vessel, the 
collection of the water being stopped as soon 
as the level of the petrol reaches a second 
graduation just below the bulb. Any water 
produced by the combustion of the petrol, and 
condensed in the calorimeter, is collected and 
measured, since an allowance has to be made 
on account of its Jatent heat which has been 
communicated to the water flowing through 
the calorimeter, In this way we obtain the 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


October 14, 19 to, 


calorific value of the fuel without counting the 
heat which would be obtained by condensing 
the steam produced by the combustion, z.e., 
what is called the lower calorific value. Since, 
in the engine, the steam produced by the com- 
bustion of the petrol is never condensed to 
liquid in the cylinder, we are justified in using 
this lower calorific value. 

The calorific values of a number of com- 
mercial petrols are shown in the following 


Table {p. 995). 
It will be observed that, on the whole, the 


28. 


J Inches 


ote 3.4 5 6 12 


calorific value per unit of weight decreases 
as the density of the petrol increases. As, 
however, it is usual to purchase petrol by 
volume, the calorific value per unit volume is 
of interest. In this case it will be noticed 
that the values for the different petrols differ 
very little, so that from the point of view of 
the heat which can be obtained by burning 
a given volume of petrol there is practically 
nothing to choose between the various kinds 
given in the Table. 

Coming now to the question of efficiency, 
the first thing to consider is the eftect of the 
compression of the charge, before ignition, on 
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the efficiency. That such compression will 
give increased efficiency we can at once see 
from the following simple argument. Suppose 
we have a cubic foot of gas contained in a 
vessel at atmospheric pressure and a tempera- 
ture ofo°C. and that we supply sufficient heat to 
the gas, say by burning, to raise the tempera- 
ture to 273°C. Owing to the rise in tempera- 
ture, since the volume is kept constant, the 
pressure will be doubled, because for every 
degree the temperature is raised the pressure 
will be increased by +y of its original value. 
Since the original pressure was atmospheric, 
namely 15 lbs. to the square inch, the final 


hJ 


mens ; 
Petrol. a Calories | B.T. U. 
SE | piga | PSEA meo | eg 
Bowley’s Special .. .. 1. ae owe 684 10660 7290 19190 131500 
Catless. 22 Que as. a Sar Be Ge "704 10420 7340 18760 132300 
EXDLESS eu: fue. Wio eds AE Jaa: <6 "707 10020 7080 18040 127600 
Ross “Gases wet wae. Teds. caer Seg “714 10370 7400 18670 133600 
ratty - 20°. oh. des seks Ge eae” Se "719 10340 7430 18610 134100 
Carburine tit. Sees. tale wa Min eti °720 10380 7470 18680 135000 
Shell (ordinary) ..  .. se wee “721 10400 7500 18720 135300 
Dynol yee eh. Bb eb ot wk EE 2G 10290 7460 18520 134600 
Simcar Benzol .. ww 0. eee "762 9490 7230 | 17080 130400 
"FOO-SHel i, sos. 84; ee eR eS "767 10140 7780 18250 140300 
Coaline .. 6. ww we we ee el 1846, 9270 7840 16690 141500 
Pentane> 02° gar caer. dee ake a "630 10230 6450 18410 116300 
Herit esr Se scale ie: wees West. 42 "680 10430 7090 18770 ' 127900 
Fleptane nc: sic: ee Ger BY. wes wh 736 10400 7650 18720 138100 


pressure will be 30lbs. to the square inch. 
Next, let us start with the same quantity of 
gas, but compressed to a pressure of 100 lbs. 
per square inch, the temperature being again 
o°C. If now we supply the same amount of 
heat as before, since the quantity of gas is the 
same, the rise in temperature is the same, viz., 
273°. Hence, since for each degree rise of tem- 
perature the pressure increases by 51, of its 
original value, the final pressure will be double 
the initial pressure, namely, 200 lbs. per square 
inch. Hence we see that if the gas which we 
have been considering were contained in the 
cylinder of an engine, while, if there were no 
previous compression, the maximum pressure 
exerted on the piston would be 30 lbs. per 
square inch, when the gas is compressed to 
100 lbs. per square inch, before firing, the maxi- 
mum pressure would be 200 lbs. per square 
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inch, and this greatly increased pressure would 
be obtained with exactly the same supply of 
heat, say by burning the same quantity of 
petrol vapour. Of course work has to be done 
to compress the gas in the latter case, but, 
even allowing for this work, there is a large 
gain, as will be seen from a study of Fig. 29. 
Here what happens in the two cases is shown 
by means of indicator diagrams, the gas being 
supposed enclosed in the cylinder of an engine, 
the walls of which are absolutely impervious to 
heat, so that the gas loses no heat by conduc- 
tion and radiation to the walls and piston. 
Taking first the case where there is no com- 


CALORIFIC VALUES (LOWER). 


Calorific Value (Lower). 


pression, and taking the initial volume of the 
mixture as unity, and representing its state 
by the point, A, we suppose that by the burn- 
ing of the petrol 1,150 foot-pounds of heat 
energy are communicated to the gas, the 
volume remaining constant, so that the con- 
dition of the contents of the cylinder at the 
end of combustion is represented by the point, 
E. Next, let the piston travel out, doing 
work, till the gases have expanded to twice 
their original volume, z.e., till the point, F, is 
reached; the exhaust valve is then supposed 
to open, so that the pressure falls to atmo- 
spheric pressure, represented by the point, G, 
and the piston, on the return stroke, expels the 
gases, and thus we get back to the point, A. 
The work done during this cycle is represented 
by the area of the figure A EFG. 

Next, starting with the same quantity of 
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mixture at the same pressure, represented by 
the point, A, let it be compressed adiabatic- 


ally, z.e., without loss of heat, to the point, B. 
Then, the piston remaining stationary let the 
mixture be fired, so that 1,150 foot-pounds of 
heat energy are again communicated to the 
gas. The pressure will rise to the point, C. 
Then, allowing the piston to move out, the 
gases will expand, doing work on the piston, 
till the original volume is reached, that is, till 
we come to the point, D. The exhaust valve is 
then opened, and the products of combustion 
are allowed to escape. The work done during 
the cycle is represented by the area of the 
figure, ABC D, and a mere glance is sufficient 
to show that the area of this figure is very much 
greater than the area of the figure, A E F.G, or, 
in other words, the work done by the engine is 
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greater, and, since the energy supplied in the 
form of fuel is the same in the two cases, it 
follows that the efficiency, in the case of the 
compression cycle, is considerably greater 
than in the case of the non-compression cycle. 
The actual value of the work done in the com- 
pression cycle is 410 foot-pounds, so that the 
efficiency is 410 — 1150 or 0°36. In the case 
of the non-compression cycle, the work done is 
205 foot-pounds, and the efficiency is ‘18. 

It will be observed, further, that if the expan- 
sion in the case of the compression cycle were 
carried to twice the original volume, as was 
done in the case of the non-compression 
cycle, an additional amount of work, repre- 
sented by the area, D H G.A, would be 
obtained, and that this additional work would 
be about two-thirds of the whole work ob- 
tained in the non-compression cycle. | 

If we consider an ideal engine, working on 
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the Otto cycle, in which there are no thermal 
losses due to conduction and radiation, and in 
which the gas in the cylinder, usually called 
the working fluid, has at all temperatures the 
same properties as has air at ordinary tem- 
peratures, then the efficiency of such an engine 
can be at once calculated if we know the 
amount of the compression. Thus, if 7 is the 
ratio of the original volume of the charge 
before compression to the volume after com- 
pression, that is, is the ratio of the stroke 
volume plus the volume of the combustion 
space to the volume of the combustion space, 
the efficiency, y, is given by 


I\ 0408 
y=1-() 


The quantity, ~, is called the compression 
ratio, and some values of the efficiency cal- 


culated by this formula are given in the 
following Table :— 


AIR STANDARD EFFICIENCY. 


Value of 7. Efficiency. 
So bir he ae war Gate a PS 
BS: ek oe Tee wer Sas Ve 936 
Ae ees, HE ete BS. eR. . ae 
5 "48 
6 52 
IO tya. Sear alge eid vey «Ses OI 
IOO. iin, ee. ae Shes se Bae EGG 


In practice, the compression ratios of petrol 
engines lie between 3'5 and 5, generally 
about 4. 

Some actual measurement of efficiency are 
shown in Fig. 30, which were obtained from a 


- four-cylinder engine having a bore of 85 milli- 


metres and a stroke of 120 millimetres, the 
compression ratio being 4°71. The full line 
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curve corresponds to a speed of about 1,300 
revolutions per minute. The curve marked 
with small dots to a speed of 1,100, and the 
curve marked with dashes to a speed of 700 
revoluticns per minute. 

It will be observed that, except with very 
weak mixtures, the efficiency increases with 
the speed. Considering the measurements 
made at the highest speed, and starting with 
the weakest mixture that will fire, which is 
about 19 of air to one of petrol, the efficiency 
is about ‘22. As the mixture gets richer, the 
efficiency rapidly increases, and reaches a 
maximum of ‘276 for 17 parts of air to I 
of petrol. After this the efficiency steadily 
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The heat which is not converted into work is 
either communicated to the walls of the cylinder, 
and hence to the jacket water, or escapes in 
the exhaust, the gases of which are at a very 
high temperature. We require to separate 
the losses of heat into two parts, namely, that 
communicated to the cylinder walls during the 
compression and working stroke, and the re- 
mainder, which represents the sensible heat of 
the exhaust gases at the end of the working 
stroke. The first of these (a), namely, the 
heat lost to the cylinder walls during the 
working stroke, is pure waste, and in every 
way it is advantageous to reduce it to a mini- 
mum. The second (ő), namely, the heat repre- 


ae 
oleate See Teale Nee ae 
: eaa Meal 
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Thermal efficiency 


15 14 13 12 11 10 9 


Ratio of Air to Petrol 


decreases as the strength of the mixture in- 
creases. It is important to notice that the 
maximum efficiency is not obtained with the 
exact amount of air required to give complete 
combustion, that is with 14 of air to 1 of petrol ; 
increased efficiency is obtained by working 
with weaker mixtures, that is with mixtures 
containing an excess of oxygen. For mixtures 
richer than 1 of petrol and 14 of air there is a 
certain amount of combustible gas (CO, H and 
CHy,) in the exhaust, and hence some of the 
energy of the fuel is wasted owing to incom- 
plete combustion. This is a point to which I 
shall return later. 

Since only about 27 per cent. of the heat 
energy supplied in the fuel is converted into 
work, it follows that the remaining 73 per cent. 
is wasted, and I now wish to consider what 
becomes of this wasted heat, and if it is prac- 
ticable to avoid such loss to any great extent. 


sented by the hot exhaust gases, although it 
represents a waste as far as: the conversion of 
heat energy into work is concerned, is quite 
unpreventable so long as the engine works on 
the Otto cycle, in which the expansion stops 
when the volume is’ equal to the initial volume 
of the uncompressed charge. To what extent 
we may hope to reduce it by using a different 
cycle of operations will be discussed later on. 
Now it is quite impossible in a four-cycle 
engine to separate experimentally the heat 
losses into the two parts, æ and b, for the reason 
that the jacket water receives quite a large pro- 
portion of the heat from the exhaust gases. This 
is due to the fact that the hot exhaust gases 
remain in contact with the cylinder walls 
throughout the exhaust stroke. Further, in 
order to prevent the burning of the exhaust 
valve and its seating, the part of the exhaust 
passage near the valve is always wëll water- 
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jacketed. Thus, on both these accounts, much 
of the heat of the exhaust gases is communi- 
cated to the jacket water. We can, however, 
form some idea of the relative magnitudes of 
the losses, a and 8, by studying the action of 
an ideal engine, in which the walls of the 
cylinder are supposed to be impervious to heat, 
and hence there is no loss of heat from the 
working fluid to the walls. In such an ideal 
engine we can calculate the heat contained in 
the exhaust, and then the difference between 
the total quantity of heat lost in the actual 
engine, and the quantity of heat lost in the 
exhaust of the ideal engine will give us some 
idea of the quantity of heat lost owing to con- 
duction in the actual engine. 

When considering the ideal engine we may 
either suppose that the working fluid has also 
the ideal property of having the same specific 
heat at all temperatures, when it is usual to 
refer to the engine as one working on the air 


cycle, or we may suppose that the properties 


a FRE 


Ideal-engine,; alr Cycle ciisss te ees wes eee ys cass 
Ideal engine, variable specific heat cycle .......... 
Actual engine .. 
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of the working fluid are identical with those of 
the gases which are actually present in the 
cylinder of an engine. In this case it will be 
necessary to allow for the fact that the specific 
heat of such gases increases as the tempera- 
ture rises. | 

In the air-cycle engine the efficiency will 
vary with the compression ratio, as already 
mentioned, but will not vary with the amount 
of heat supplied per stroke. In the case of the 
variable specific heat ideal engine, the eff- 
ciency will vary with the compression ratio to 
almost exactly (in reality a very little less) the 
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same extent as in the case of the air cycle. 
Owing, however, to the increase in specific 
heat with temperature the efficiency will vary 
with the heat supply per cycle, for the tempera- 
ture reached at the end of the combustion will 
depend on this quantity, z.e., on the strength 
of mixture in the charge. | 

In Figs. 31, 32, 33 are shown for three 
different amounts of heat supply per cycle, the 
three indicator diagrams corresponding to— 
(1) an ideal engine working on the air-cycle; 
(2) an ideal engine working on the variable 
specific heat cycle; and (3) an indicator 
diagram taken from an actual engine, in each 
case the compression ratio being 4'7. In 
Fig. 31 the heat supply per cycle is 962 foot- 
pounds, which corresponds to the use of a 
mixture containing 17°4 parts of air to 1 of 
petrol. 

The following Table gives the manner in 
which the heat supply is utilised in the three 
cycles :—- 


Heat converted 


Mean effective into work per 


Efficiency. Heat rejected 


pressure. cycle. per cycle. 
lbs. per sq. in. ft. lbs. ft. Ibs. 
"463 128 445 517 
°367 102 352 610 
"275 77 265 


697 


Thus it appears that while an ideal engine, in 
which.there are no thermal losses due to loss 
of heat to the cylinder walls, would reject in 
the exhaust 610 foot-pounds, the actual engine 
rejects 697 foot-pounds. Of this 697 foot- 
pounds, part is lost to the walls of the 
cylinder, and we see that such loss pro- 
bably amounts to about 87. foot-pounds per 
cycle. | 
In Fig. 32 the heat supply per cycle is 
1150 foot-pounds, which corresponds to a mix- 
ture containing 14-1 of air to 1 of petrol, and 
the heat supply is accounted for as follows :— 


ae SS CS 


ideal engine, air cycle; ss ce ae we ai o 
Ideal engine, variable specific heat cycle .. .. .. | 
Actual engine ae ae ee er 


Mean effective Heat converted 


Effci ; : Heat rejected 
ficiency pressure. ner Eee per cycle. 
lbs. per sq in. ft. Ibs. ft. lbs. 
"403 153 530 620 
"356 118 410 740 
248 84 285 865 
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In this case the entire loss in the actual 
engine is 125 foot-pounds per cycle. 

In Fig. 33 the heat supply per cycle is 1,027 
foot-pounds. This corresponds to the heat 
actually developed in the cylinder when a 
mixture containing Io'1 parts of air to 1 of 
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petrol is used. The calorific value of the fuel 
is much greater than 1,027 foot-pounds, but 
with this limited supply of air, the petroi is 
only partly burnt, a large proportion of carbon 
monoxide, hydrogen, and methane being 
present in the exhaust. The heat developed 
by the combustion that actually takes place is 
accounted for as follows :— 


SS e e e e a e 


Ideal engine, air cycle.. .. .. as a’. 
Ideal engine, variable specific heat cycle .. 
Actual engine .. .. a 


In this case the extra loss in the actual 
engine amounts to 93 foot pounds per cycle. 

From the numbers which have been given 
it will be evident that the loss of efficiency due 
to heat losses in the cylinder is not very 
great, the reason that the efficiency falls so 
much below unity being that, owing to the 
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cycle of operations in which the engine works, 
only a fraction of the heat supply can possibly 
be converted into work. In order to see how 
nearly the actual engine approaches the per- 
formance of the ideal engine, we may calculate 
what is called the relative efficiency, that is, 


ro Stroke 


the ratio of the efficiency of the actual engine, 
to the efficiency of the ideal engine having the 
same compression ratio, the working substance 
being supposed to have the same properties as 
in the actual engine, that is, the specific heat 
being taken as variable. Such a comparison 
for three values of the compression ratio is 
shown in the Table on p. 1001. 


Heat converted 


Mean effective Heat rejected 


Efficiency. pressure. ae yen per cycle. 
Ibs. per sq. in. ft. lbs, ft. lbs. 
"463 137 475 552 
"381 113 390 637 
*289 86 297 730 


It is evident from this Table that as long as 
we confine ourselves to the Otto cycle, however 
much we reduce the thermal losses in the 
engine, we cannot improve the efficiency more 
than about 20 per cent. 

I now return to the discussion of the manner 
in which the efficiency of an actual engine 
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changes with the strength of the mixture. 
Starting with a mixture containing 14 parts 
of air to 1 of petrol, and decreasing the 
strength of the mixture, we see that the 
efficiency increases, that is, for a given heat 
supply per cycle the losses are reduced. The 
reason for this is that as the strength of 
mixture is reduced the temperature reached 
after combustion is also reduced. This hasa 


beneficial effect in two ways. In the first 
| | 
Compression 
é pressure in lbs. Actual 
om- | per sq. in. above | efficiency ; 
pres- atmospheric |[(maximum| „ideal | Relative 
sion pressure ata | at speed | €fliciency.| efficiency. 
ratio. | speed of 1,000 of 1,300 
revolutions per revs). 
minute. 
aay E i 
4°71 275 | +367 | “749 
4°35 "272 "354 "769 
3°92 "263 "337 "780 


place, the lower the temperature of the gases 


during the working stroke the less is the. 


loss of heat to the walls of the cylinder. In 
addition, since the temperature is lower and 
the specific heat of the gases increases with 
temperature, the mean specific heat of the 
gases for the range covered by the rise 
of temperature during combustion will be 
decreased. Now, -the lower the mean 
specific heat of the gases, the greater the rise 
of pressure produced by the communication 
of a given quantity of heat. Since it is the 
increase in pressure which forces the piston 
down, and hence does work, it is obvious that 
the greater the increase in pressure produced 
by a given heat supply the greater the work 
done during the cycle, and hence the greater 
the efficiency. The efficiency does 
however, increase indefinitely as-the mix- 
ture gets weaker, but, 
somewhat rapidly for mixtures weaker than 
about 17 parts of air to 1 of petrol. The 
reason for this decrease is the very slow 
burning of such weak mixtures, so that 
even by advancing the spark more than 
usual we ‘are unable to arrange that the 
whole charge shall have burnt before the piston 
has appreciably moved ‘down on the working 
stroke. The greater the speed of the engine the 
further will the piston have moved before the 
combustion is complete, so that we should ex- 
pect the efficiency curve to drop more rapidly 
at high speeds than at low. This effect is, in 
fact, quite evident from the result of the experi- 
ment shown in Fig. 30. 
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In the case of mixtures richer than 1 of petrol 
to 14 of air the combustion is not complete, 


‘some of the heat of the fuel not being liberated. 


By considering the quantity of heat which could 
be obtained by burning the carbon monoxide, 
hydrogen, and methane found in the exhaust, 
and deducting this from the calorific value of 
the fuel supplied, we can calculate the heat 
actually liberated in the cylinder and then, 
using this value, obtain the efficiency of the 
engine after allowing for the effect of in- 
complete .combustion. The amouzt of heat 
wasted for different percentages of carbon 
monoxide in the éxhaust is shown in Fig. 34. 
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It will be observed that when there is 10 per 
‘cent. of CO in the exhaust, 37 per cent. of the 
heat in the fuel is wasted + on account of in- 
complete combustion. = as 

On working out the efficiency, allowing for 
the heat not liberated, the efficiency curve for 
mixtures richer than 14 of air to 1 of petrol has 
the form shown at CE, Fig. 35. The rise from 
C to E is due to two effects. In the first place, 
as the petrol becomes more and more in excess 
the temperature falls, and thus the losses due 
to conduction to the cylinder walls decrease. 
In the second place, as is shown in Fig. 25, 
there is a rapid rise in the increase in volume 
on combustion for mixtures richer than 1 of 
petrol to 14 of air. Now this increase in 
volume produces an increase in pressure in 
the cylinder, without any corresponding in- 
crease in temperature with its accompanying 
losses, and, therefore, has a marked effect on 
the efficiency. If the efficiency for an idea 
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engine (variable specific heat) is worked out 
for different strengths of mixture, z.e., heat 
supply per cycle, and the results plotted, we 
obtain the curve F GH (Fig. 35). The rise 
from G to F is due to decreased maximum 


9 18 17 16 15 14 18 12 11 10 
Ratio of Air to Petrol 


temperature, while the rise from G to H is 
partly due to decreased maximum temperature 
and partly due to increasing expansion on 
combustion. 

Although there is very little doubt that the 
temperature reached will be higher for a 
mixture of 1 of petrol to 14 of air than for both 
weaker and stronger mixtures, it would be a 
good thing if direct experimental proof were 
obtained. Now, owing to the very high 
temperatures reached during the explosion, 
temperatures sufficient to melt a platinum wire, 
the direct measurement of such temperatures 
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we can measure the temperature of the exhaust 
gases directly after they leave the cylinder, 
and the values obtained by means of a platinum 
resistance thermometer, with different strengths 
of mixture, are shown in the curve, IJ K, Fig. 
35- It will be noticed that the temperature 
rises to a maximum for a mixture of 1 of 
` petrol to 14°7 of air. Now, if the exhaust tem- 
perature is a maximum for this strength of 
mixture we may infer that the temperature 
throughout the stroke is also a maximum, and 
hence the explanation of the shape of the 
efficiency curve given above is supported. 

Since it has been shown that if we restrict 
ourselves to the Otto cycle it is not possible to 
obtain any very striking increase in efficiency, 
it is interesting to see whether it seems likely 
that greatly improved efficiency could be ob- 
tained by employing a different cycle. 

A study of the numbers already given shows 
that more than half the energy supplied in the 
form of fuel is discharged in the hot gases of 
the exhaust. One way of decreasing the loss 
on this account would be to carry the expan- 
sion on the working stroke further than js done 
in the Otto cycle. Weare limited, of course, 
as to the amount of expansion possible since 
the pressure must not be allowed to drop below 
atmospheric pressure. If we continue the ex- 
pansion till the pressure in the cylinder falls 
to atmospheric pressure, then the indicator 
diagrams obtained on an ideal air-cycle engine, 
an ideal variable specific heat engine, and in 
an actual engine would have the form shown in 
Fig. 36. 

The efficiency obtained, and the heat dis- 
tribution in such a case is shown in the 
following Table :— 


Final Mean effective . Work per Work per Differ- 

volume, pressure, Hethciency- cycle. cycle, Otto. ence. 

Ibs. per sq. in. ft. Ibs. ft. Ibs. ft. lbs. 

Ideal engine, variable specific heat..| 3'5 38 "47 538 410 128 
Actual engine .. .. s oe 2*7 30 *30 344 285 59 


Expansion carried to atmospheric pressure, 
Compression ratio = 4*7. 

Heat supply per cycle = 1150 ft. lbs. 
Initial volume of charge taken as unity. 


is impossible. Owing to the expansion which 
takes place during the working stroke, as well 
as to loss to the cylinder walls, the tempera- 
ture at the end of the working stroke is so 
much reduced as to be measureable. Hence 


It will be seen that carrying the expansion 
to 2'7 times the original volume only gives an 
additional 59 foot-pounds of work. Hence it 
is quite certain that, allowing for the increased 
friction, such an engine would not give as high 
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a break-horse-power as it would if the expan- 
sion had been stopped at the original volume. 
A further practical objection is that an engine 
having such a large expansion would be very 
heavy for the power developed, the mean 
effective pressure only being 30 pounds per 
square inch as against 84 pounds per square 
inch on the Otto cycle. It is conceivable that 
some way of obtaining increased expansion 
other than by means of a piston, say in a 
turbine, may be developed in time, but even 
then, as the above calculations show, the gain 
cannot be very great. 

One method of obtaining increased efficiency 
is to employ higher compression ;. but, as has 
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ever, be remembered that it is only when an 
engine is well designed, and run with a 
correctly - proportioned mixture of air and 
petrol, and with a properly-timed spark, that 
such relative efficiencies as 75 per cent. are 
attainable. There is no doubt that, in the 
ease of the majority of petrol engines which 
are in general ‘use, these conditions are by no 
means fulfilled and hence the efficiencies 
obtained are much lower.. 

I have, in these lectures, given a somewhat 
rapid account of the methods by which we can 
obtain some insight into what goes on inside 
the cylinder of a petrol-engine, and have 
given some of the results obtained so far. 


Scale of Original Volume 


already been mentioned, it is impossible to 
compress a mixture of air and petrol above a 
certain amount without producing pre-ignition. 
Hence if we wish to use higher compressions it 
will be necessary to compress the air alone and 
then add the petrol at the top of the stroke, 
just as is done in the Diesel engine. [It is 
very doubtful, however, if any very material 
increase of efficiency would be obtained in 
this way, and the complication introduced into 
the engine, as well as the increased weight, 
‘would preclude its adoption either in a motor car 
or aeroplane. It would thus appear that such 
modifications of the Otto cycle as I have con- 
sidered do not promise to afford much improve- 
ment, and, as we have seen, the present-day 
engines working in the Otto cycle do give 
about 75 per cent. of their maximum efficiencv, 
‘so that at most an improvement of 25 percent. 
is possible. It must in this connection, how- 


Much ‘remains to be done before our know- 
ledge is at all complete, but the, subject is one 
attracting much attention, and many workers, 
both engineers and physicists, are attacking 
the problems, so that before long I have no 
doubt much that is now doubtful will be cleared 
up. | ) 

In conclusion, I wish to thank you for the 
attention with which you have listened to me. 
I also want to express my indebtedness to my 
colleague, Mr. H. Schofield, who drew several 
of the curves I have used to illustrate this 
lecture and was kind enough to come and work 
the engine by means of which I have been 
able to show you tlte indicator diagrams 
actually taken from a working engine. I have 
also to thank the Daimler Motor Company, 
the Valveless Car Company, and the Granville 
Motor. Company, for the loan of engines or 
models which I have exhibited. 
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THE SECOND INTERNATIONAL CON- 
GRESS ON INDUSTRIAL HYGIENE. 


A very interesting Congress dealing with the above 
subject was. opened in Brussels under the patronage 
of the Belgian Government on September roth of 
this year. This movement concerning industrial 
hygiene originated in 1906, when the first Congress 
of the kind was held in Milan. Its avowed object 
was to consider all questions connected with the 
health of employees in factories and workshops, and 
diseases contracted in various employments. This 
was early recognised to be an exceedingly important 
branch of social hygiene, and during the short period 
of four years which has elapsed since the first Congress 
very considerable progress has been made. 

The movement is a thoroughly international one, 
and is largely the result of efforts on the part of dis- 
tinguished medical men arid others in Milan. A notable 
step forward has been the establishment in Milan of 
an institution, the first of its kind, devoted solely to 
the study of industrial hygiene, and Dr. L. Devoto, 
who is the director of this institution, ‘delivered a 
striking lecture describing its equipment and the work 
carried out under his direction at the Congress which 
has just terminated. At this Congress over 600 
delegates of different countries were present. It 
will therefore be understood that it is only possible 
to say a few words on some of the most interesting 
points raised. It may be added that representatives 
of the chief European Governments. were present, 
and the information presented will doubtless be 
borne in mind in framing legislation on the subject. 
Great Britain was well represented, about 20 per 
cent. of the papers being contributed by medical 
authorities and others in this country. The keen 
interest taken is in no small measure due to Dr. T. 
M. Legge, of the Factory Department of the Home 
Office (who acted as delegate for the Royal Society 
of Arts), and Dr. F. W. Dearden, Secretary of the 
Association of Certifying Factory Surgeons. 

The matters dealt with were grouped under six 
main headings as follows :— 

1. Is ıt possible to draw a distinction between 
maladies which are the result of certain occupations 
and accidents ? 

2. What is the nature of the medical equipment 
and supervision in mines, workshops, factories, &c. ? 

3. The present state of the campaign against 
ankylostomiasis. 

4. The eye and vision in their relation to industrial 
diseases. 

5. Work under compressed air. 

6. Poisoning caused by industrial processes. 

At the present moment the first question naturally 
attracts a considerable amount of attention, especially 
in connection with the Workmen’s Compensation 
Act. The question arises—how far it is possible to 
specify when a disease is caused by the nature of an 
employment and when it is not? “Dr. T. M. Legge 
gave a resumé of the procedure (very different from 
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that in the case of an accident) under section 8, the 
industrial diseases section, of the Actof 1906. Dr.R. 
J. Collie dealt with the objects and procedure of the 
Act as a whole, and urged strongly that the present 
state of the Jaw might be considerably improved by 
giving the freest possible facility to either party to 
have a medical assessor summoned to sit with the 
Judge; also that the County Court Judge should 
refer the matter to a medical referee on application 
being made by only one party, instead of both parties 
as is now required. Advantage could then be taken 
of this course much more frequently and much tedious 
and inconclusive litigation would be avoided. 

The second question also led to some interesting 
information regarding the organisation of medical 
supervision in mines, factories, and railway companies. 
Dr. F. W. Dearden dealt with ‘‘ The Function of the 
Certifying Factory Surgeon and the System of 


_ Medical Service Adopted by the Principal British 


Railways.’ In this connection special reference 
should be made to the contribution by Dr. J. G. 


_ McBride, who was deputed by the North-Eastern 


Railway to describe the medical organisation of the 
company, and to the paper by Mr. W. H. Pickering, 
on ** Ambulance Work in English Coal Mines.” 

The third question, the prevalence of ankylostom- 
iasis, has been receiving a considerable amount of 
attention on the Continent. It seems, however, 
that, according to a paper presented by Dr. S. E. 
Boycott, its appearance in a few mines in Cornwall is 
not a very serious matter,-and that the disease can be 
stamped out if proper precautions as regards cleanli- 
ness, &c., are taken. 

The fourth question, the effect of illumination on 
health and eyesight, received very detailed attention. 
This is the first occasion on which the question of illumi- 
nation has been brought prominently before the notice 
of the Congress, and the Illuminating Engineering 
Society of London, recognising the importance of the 
precedent, determined to send four delegates to the 
Congress. Professor S. P. Thompson (President), 
Mr. Leon Gaster (Hon. Secretary), Mr. Justus Eck, 
and Mr. R. J. Wallis-Jones were nominated to act in 
this capacity. This is believed to be the first occasion 
on which an essentially medical congress has officially 
received the co-operation of those interested in the 
engineering aspects of illumination. Professor S. P. 
Thompson and Mr. R. J. Wallis-Jones were un- 
avoidably detained at the last moment, but the other 
two delegates were able to attend. 

Mr. L Gaster read a paper summarising the legis- 
lation of different countries bearing on factory lighting. 
He pointed out that in many cases all that had been 
done was to specify that the illumination should be 
‘‘adequate.’’ In Holland, however, an illumination 
of 10 lux (about one foot candle) has been prescribed 
for ordinary conditions, and 15 lux in the case of 
trades making exceptional demands upon eyesight, 
such as embroidering, printing works, watchmaking, 
&c. He added that there seemed to be still room 
for investigations to determine precisely what was the 
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minimum illumination that could be regarded as satis- 
factory for different purposes. A matter of equal 
importance was the position of the lights. It was 
most desirable that lamps should not be placed so 
as to cause discomfort to the eyes of the workers, and 
several authorities had sought to specify a minimum 
order of brilliancy. There was one other aspect of 
lighting he desired specially to emphasise, namely, 
the connection between illumination and accidents. 
It was now regarded as essential that guards should 
be placed round dangerous machinery in order to 
prevent any possibility of an employee stumbling and 
allowing a limb to get into rotating wheels, &c., but 
it was equally important that. machinery-of this kind 
should be well lighted so that a workman could see 
what he was doing; otherwise he might easily 
stumble and injure himself. He thought, therefore, 
that a certain standard of illumination ought to be 
obligatory in such cases. 

Mr. Gaster added that the keca for more precise 
data on factory lighting had been the subject of com- 
ment in the most recently-issued report of H.M. 
Inspector of Factories. „But it was recognised 
as most essential that full information should be 
collected before taking any definite steps, and he 
felt sure that if the authorities proceeded on these 
lines, their ultimate recommendations would be wel- 
comed alike by the workmen and the employer. 

Other interesting papers on this subject were 
delivered by Dr. A. Broca, M. Francesco Massarelli, 
and Dr. F. Terrien, who all laid stress on the vague- 
ness of the information at present available on the 
hygienic aspects of lighting. M. Massarelli made 
the interesting statement that in his experience one 
of the most potent inducements: to manufacturers to 
adopt good illumination was the recognition that it 
led to a diminution in the number of accidents. 

He concluded with the striking words :—‘ Apart 
from the well-known injury due to exposure to 
intensely bright lights, we still know nothing definite 
as to the effects.of the ordinary artificial illuminants 
on health. It is to be hoped that scientists and 
experts on hygiene will one day succeed in furnishing 
us with definite methods of ascertaining whether any 
system of illumination is to be considered satisfactory 
or reverse. Meantime, engineers and technical men 
await their verdict.” 

There were a number of other papers which served 
to illustrate the connection between the health of 
employees and the conditions of lighting. For 
example, Dr. C. Gallenga gave his experience in 
examining the eyesight of apprentices in printing 
works and other trades in which close vision is 
required. In many cases there: was a tendency to 
short sight, and one naturally suspects that insuffi- 
cient lighting is not infrequently a partial cause for 
this defect. Again, Mr. A. Glen Park laid stress on 
the need for excellent vision on the part of those 
engaged in such processes as knitting, carding, &c., 
in textile works. For work of this kind the certifying 
surgeon would only grant a ‘certificate of fitness?’ 
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in cases in which the applicant possessed good eye- 
sight. It may well be asked whether the exacting 
nature of this process is not partly the result of poor 
lighting, and whether, if better conditions were pro- 
vided in.this respect, the strain upon eyesient would 
not be.very much reduced. 

In passing, it is interesting to note that the work of 
the certifying surgeon is now much appreciated: both 
by the employer and the employees. In the first 
place he is able to restrain people from undertaking 
occupations for which they are obviously unsuited, and 
so to prevent the inevitable breakdown and the risk 
of loss and inconvenience to an employer. In the 
second the applicant himself usually appreciates the 
interest taken by the certifying surgeon in suggesting 
the forms of employment for which he is best suited, 
and benefits by his guidance. 

One other interesting question in connection with 
vision was the account of cataract among glass 
workers presented by Dr. W. W. Robinson. The 
prevalence of this defect among those engaged in 
glass manufacture has been ascribed to the radiation 
from the incandescent molten material, but there 
still seems to be some doubt as to its exact cause. 
According to some experts it is produced by the 
Invisible ultra-violet rays, but researches on this 
point are still needed. 

In summing up the results of the discussions in 
this section, the President drew attention to the 
striking unanimity in the views of those present that 
some order of minimum illumination should be 
specified. It was also agreed that the whole ques- 
tion merited the close attention of the Congress 
in the future. 

The fifth question discussed dealt with the physiologi- 
cal effects of processes carried out under compressed air. 
A paper was presented by Lieut. G. C. C. Damant, 
R.N., giving an account of some of the experiments 
of Professor J. S. Haldane on this point. It has long 
been known that injury may follow prolonged ex- 
posure of the body to a very high pressure if precau~ 
tions are not taken, and divers and others who work 
at a considerable depth below. the surface of the 
water have sometimes suffered severely. Moreover, 
it appears that the body can only gradually adjust 
itself to a severe change of pressure, and that one 
must avoid an abrupt change in the physiological 
conditions, either owing to too sudden application or 
release of pressure. For this reason the pressure 
must be only gradually applied and reduced. Several 
methods have been suggested of doing this with the 
minimum inconvenience to the worker. That. advo- 
cated by Dr. Haldane and employed by the British 
Admiralty, consists in reducing the pressure . some- 
what rapidly to half that at which the body is 
« saturated,’ and subsequently reducing it by 
very gradual steps. It was pointed out that 
muscular exertion on the part of the diver is favour- 
able to the process of accommodation to the new 
condition, and the general opinion was expressed that 
it would be desirable in the future to diminish the 
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period of working, and to allow an increase in pres- 
sure while doing so. 

The sixth question before the Congress dealt with 
industrial poisoning. A number of instances of 
special causes of poisoning, through aniline, benzol, 
&c., were given, and Dr. T. M. Legge, Dr. Crisa- 
falli, Dr. Buschold, Dr. S. King Alcock, and Miss 
Alice Hamilton, of the United States (the only lady 
who took part), and others presented papers on lead 
poisoning. | l 

Dr. Legge gave a summary of all the cases coming 
under his. notice over a period of ten years. It is 
satisfactory to: note that in the case of those trades in 
which it has. been found possible to insist on good 
conditions of ventilation and medical supervision, the 
number of notifiable cases has decreased: by half in 
this period. On the other hand, in trades in which 
this was not found possible there has been a slight 
increase. All the speakers expressed their sense of 
the need for further investigations on industrial 
poisoning, and it was recommended that the intro- 
duction of any novel substance into industrial opera- 
tion should be watched with special care, in order 
that any possible danger might be detected at an 
early stage. 

There were also a number of interesting papers on 
miscellaneous subjects, to which conditions of space 
prevent us from doing justice. One rather novel 
point was brought out by Dr. A. Peyser, of Berlin, 
regarding the deafness of boiler-makers, &c. It has 
often been supposed that this deafness was caused 
by the din in such factories, but Dr. Peyser stated 
that, according to his experience, deafness of this 
type was not the result of the sound, but of the 
vibration communicated through the body by the 
material operated upon. If precautions were taken 
to prevent the worker experiencing these vibrations, 
the defect. in hearing was not contracted. 

The significance of this Congress is shown by the 
fact that representatives of the chief Governments of 
Europe took an active part in the proceedings, and it 
may be confidently predicted that its efforts will lead 
to material improvements in the course of the next 
few years. It is impossible to record the names of 
the large number of authorities in different countries 
who took part, but the following list of names, in 
addition to those already mentioned, may serve to 
show the nature of the gathering :— 

Dr. Biondi (Italy), Dr. F. A. Block (Sweden), 
Prof. Dr. L. Charozzi (Milan), Professor Dr. F. de 
Cortejarena (Spain), Prof. Dr. M. Hahn (Germany), 
M. C. Pieraccini (Florence), Prof. A. Monti (Italy), 
Dr. T. Petroff.(Btilgaria), Dr. Rambousek (Bohemia), 
Dr. V. Perelechini (Russia), Mr. A. van Ysselsteyn 
(The Hague), &c. 

In conclusion, mention should be made of the good 
work being carried on by the permanent Committee 
on Industrial Hygiene, under the presidency of 
Senator Dr. M. Cbristoforis. Amongst ‘its inten- 
tions are the promotion of International Congresses 
for the study of these industrial diseases, the accu- 
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mulation and study of new facts bearing thereon, and 
the preparation of a collection of literature on this 
subject. A library, which is open to experts of 
different nationalities interested in these problems, 
has already been formed in Milan, and in addition a 
bulletin is published regularly in French giving par- 
ticulars of the most recent contributions to the 
literature of the subject. The permanent Committee 
also undertakes to bring before the notice of Govern- 
mental authorities, universities and hospitals in 
various countries, the most recent developments and 
information, and arranges for the concerted action of 
the various:-learned and scientific societies interested 
on matters of common interest. 

It may be added that the success of the Congress 
was largely due to the admirable work of the Organis- 
iug Committee. Special mention should also be 
made of the tact and skill of the distinguished 
President, Dr. A. Moeller, the President of the 
Royal Academy of Medicine, of the services of 
Dr. D. Glibert, the Principal. Medical Inspector of 
Factories in Belgium, who acted as the General 
Secretary, and those of Dr. R. Sand, whose lucid 
translation of the remarks of the speakers of 
various nationalities was quite a feature of the 
proceedings. The next» Congress is to take place 
at Vienna in 1914. 


EGYPTIAN COTTON. 


In the year 1820 the French engineer, Jumel, 
noticed a tree cotton growing in a Cairo garden and 
reflected on its possibilities for commerce. He 
succeeded in interesting Mohamet Ali. The great 
Pacha, seeing a means of adding to his already 
enormous wealth, imported quantities of cotton seed 
into Egypt. Cotton grown in Egypt has been noted 
since the beginning of the industry for its excep- 
tionally high quality, and is surpassed only by certain 
varieties of American cotton known as ‘‘ Sea Island,” 
‘¢Georgia,” and ‘“ West Indian,” of each of which 
the output is very small. 

The characteristics of Egyptian cotton are length 
and strength of lint, fine soft quality, silky texture or 
lustre, and, in certain varieties, brown colour. During 
the Civil War in America, in 1864, Egyptian cotton 
rose to an extremely high price. The relapse to old 
prices later helped to contribute to Khedive Ismail’s 
early difficulties. In spite of the fall in prices the 
Egyptian staple retained its hold on the Liverpool 
market. Egyptian cotton is used for many articles in 
which ‘strength as well as fineness is required, such 
such as type-writer ribbons, zroplane cloths, sewing 
cotton, mail bags; the brown variety is used in the 
manufacture of écru lace curtains and Balbriggan 
underwear. Its remarkable clearness, as well as a 
capacity for taking dyes, fits it for mixing with silk 
and for filling sateen, India linen, and similar goods 
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having a brilliant surface. The revival of mercerising 
gave a great impetus to the Egyptian cotton market, 
the article being specially adapted to this process, 
which gives a resemblance to silk. On this point a 
word of explanation may be useful. The manufacture 
may be divided into the three processes of spinning, 
weaving, and finishing. Spinning consists of (a) 
cleaning ; (b) combing or carding, by which the fibres 
of the cotton are made parallel and the short fibres 
removed ; (c) spinning proper, when the cotton is 
finally drawn out to the required fineness or ‘‘ count,” 
and twisted or spun into a strong thread or yarn. 

It is obvious that careful carding and combing are 
necessary to secure fineness, strength, and- uniformity 
in the yarn. For this reason Egyptian cotton has 
always received special treatment in this branch of 
the process. The fineness of the thread or yarn 
depends on the degree to which it is drawn out in the 
spinning. The mercerising process consists in 
dipping the yarn into a warm solution of caustic 
soda, and stretching it slightly in drying to prevent 
shrinking. This makes the yarn glossy like silk. 
This process is now also applied to piece goods. 
The mercerised goods created a new market as they 
appealed to the class which could not afford silk 
goods, but welcomed the imitation. As a result 
Egyptian cotton in 1907 again reached a very high 
price. 

American cotton does not ‘ mercerise ” so well as 
Egyptian, but the new process of ‘schreinerising ”’ 
applies equally well to American goods. By this 
process the stuff is passed between hot steel rollers, 
which have the surface cut diagonally with a series of 
fine parallel lines. This gives the material the 
appearance of satin. 

The bulk of the world’s supply of cotton, 75 per 
cent., is grown in America. Egypt furnishes 6 per 
cent., and maintains its market by superiority of 
quality. For the last three or four years there has 
been a considerable falling off in the Egyptian cotton 
crop, both as regards quantity and quality. The lack 
of this cotton and its very high price consequent on 
the shortness of supply, has caused Lancashire spin- 
ners to look for a substitute, and they have found 
the ‘‘schreinerised’’ American cotton available for 
certain classes of cheap goods. Of late years also 
the American growers have improved the quality of 
their plants and put a better article on the market. 
Certain spinners, who until now have used nothing 
but Egyptian cotton, have been experimenting with 
some of the new growths of American cotton, and 
find they answer equally well for many purposes, 
although Egyptian cotton still holds its own for 
certain classes of goods. Lancashire can take all 
that Egypt can give of good cotton even at high 
prices, but she has no use for poor quality Egyptian 
unless at low prices. Even ‘‘jannovitch,”’ the finest 
product of the Egyptian cotton fields, now shows signs 
of going off in quality. This year’s exports give the 
lowest total for several years, as the following Table 
shows :— 
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1909-10. 1908-9. 1907-8. 
—————— | | 
Bales. Bales. Bales. 
Liverpool <... we} 165,957 | 199.567 | 233,933 
Manchester 122,449 | 220,833 | 216,033 
Boston ; 60,122 | 84,662 | 65,436 
N.Y., Philadelphia, &c.) 7,420] 15,590] 12,955 
Russia ee | 50,576} 59.572| 68,861 
Greece, Turkey, &c. | 2,662 1,802 1,393 
Trieste and Fiume | 78,819 | 85,654] 92,079 
Venice and Naples | 51555 4,433 | 8,142 
Genoa and Leghorn . | 45,1531 57,747 | 49,370 
Marseilles 35,671 | 43,223 | 40,686 
Barcelona ae 3g | 15,161 | 19.357 | 22,001 
Havre and Dunkirk . i 32,131 | 39,506 | 38,660 
Antwerp and Ghent 1070| 2,273] 4,423 
Rotterdam ..| 14,547 | 18,194| 15,600 
Hamburg and Bremen . : 19,083 | 26,599! 21,548 
Bombay, &c. .. 436 2,770| 3,300 
Japan .. e .. | 13,517 | 15,473] 15,119 
Sundries .. 2,579 671 815 
672,608 | 897,926 | 908,364 


Amongst causes assigned for lessened production 
and inferior quality are:—(1t) Deterioration of the 
seed; (2 and 3) waterlogging of the roots and over- 
supply of surface water; (4) cotton worm; (5) boll 
worm; (6) deterioration of the soil from over- 
cropping. The use of artificial manures and the 
change of climate brought about by the irrigation of 
Egypt have also been named, but many experts do 
not consider that sufficient evidence exists to prove 
these points. The history of past crops shows that 
the introduction of new seed has always been followed 
by an increased growth of cotton. With the passing 
of years the growth diminishes, and it becomes 
necessary again to introduce fresh seed. With regard 
to watering, an over-supply of surface-water is the 
worst evil that can befall a.coming crop. As the 
crops have suffered of late through over-irrigation, it 
is suggested that the Government should keep in 
rotations until a later date in the summer, even if the 
Nile flood is in and they have water tospare. Water- 
logging of the roots is thought to be the chief cause 
of the failure of this year’s crop. It causes much 
waste through extra shedding, and also deprives 
the plant of nutrition owing to insufficiency 
of soil. Experiments in tanks have shown that 
the bolls (pods) of the cotton plant are healthiest 
when the water is at the lowest. The boll worm 
and the cotton worm are pests too well known and 
dreaded by the grower. Steps taken for their 
destruction have been fairly successful. A special 
Cotton Commission has lately been sitting to con- 
sider remedies for the weakness shown in recent 
seasons by the Egyptian crop. The Commission 
pointed out that the drainage system has not kept 
pace with the irrigation system. The bulk of the 
evidence points to the before-named causes as reasons. 
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for the deterioration of the crop. Stress is laid on 
the necessity for studying the value and effect of 
fertilising agents and of the careful selection of seed. 
Amongst suggested measures is the foundation of 
an agronomic station at Cairo for the study of 
agricultural problems still unsolved. The establish- 
ment of an Agricultural Department is declared to 
be absolutely essential, and side by side with this 
should work a committee charged with the duty of 
permanently exercising control over agricultural edu- 
cation and research. 

Besides the improvement in American growths, 
the cotton industry has been recently much developed 
in Brazil and in Rhodesia. Land on the Juba River 
(East Africa), which was granted lately to a cotton- 
growing syndicate, is said to: be specially suitable to 
varieties similar to those grown in Egypt. 

If, on the face of these developments in other 
quarters, the Egyptian crop continues to diminish in 
quality as well as in quantity, how long will it 
continue to exist? If this valuable industry is to 
continue to maintain its place in the world’s market 
steps must be taken to remove those causes which 
threaten its extinction. 


THE TESTING OF FILES.* 


The writer is not aware of the existence, until 
recently, of any method of testing the cutting power 
of files, except by handing the files to skilled work- 
men and obtaining their reports upon them. This 
method is obviously open to grave objections, but 
a few years ago the Herbert file-testing machine was 
introduced, and, as a result, files are now required 
to reach a certain standard of cutting power. 

Unfortunately, very early in the history of the 
machine, doubts were entertained as to the accuracy 
of the results obtained by it, as files known to be 
good were condemned by it. 

Eventually the writer was asked to report on the 
Herbert file-testing machine, and a large number 
of tests were accordingly made. The results of these 
were in many cases normal, but in others they showed 
extraordinary differences of effectiveness of cutting 
power, not only among files said to be in all respects 
alike, but between the two opposite sides of the same 
file. 

The writer reported that the machine appeared to 
be defective in one important point—namely, that in 
the machine the file moves across the face of the 
test-bar through an absolutely constant path, the 
teeth of the file working in identically the 
same grooves or furrows on the face of the 
test-bar stroke after stroke. The result is that the 
face of the work occasionally becomes glazed in 
appearance and the files cease to cut, though the file 


* Abstract of a paper read by Professor W. Ripper, 
D.Eng., M.Inst.C.E., before the Engineering Section of the 
_ British Association at Sheffield, 1910, 
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itself may not be worn out. In the case of hand- 
filing no two strokes are made in exactly the same 
direction. The conditions, therefore, under which 
the tests are made in the machine differ from those 
under which the file is worked in actual practice, and 
this difference works, at least in some cases, to the 
disadvantage of the file. 

For the purpose of removing this objection, the 
writer has devised an addition to the Herbert 
machine, by means of which the path of the file 
in the machine is no longer a constant one, but 
changes its direction stroke by stroke as in the case 
of hand-filing. To secure this the file is no longer 
held rigidly at its two ends, but is connected by ball- 
joints, the effect of which is equivalent to that of a 
wrist movement at each end of a file. The variation 
of the path of the file in each stroke is obtained by 
slightly shifting the position of one end of the file, 
relatively to the other end, by a simple mechanism 
during each return stroke, so that on the following 
working stroke it moves in a different path from that 
which it had in the preceding stroke. 

The addition of this arrangement to the Herbert 
file-testing machine has resulted in the removal to 
a large extent of the irregular results previously 
obtained from files of similar quality. 


THE PART PLAYED BY MICRO-ORGAN- 
ISMS OTHER THAN BACTERIA IN 
DETERMINING SOIL FERTILITY.* 


Partial sterilisation of soil by heat or treatment 
with volatile antiseptics, such as toluene, leads to a 
notable increase in productiveness. The authors find 
that shortly after the treatment has ceased there is 
a great increase in the rate at which plant food is 
formed by bacteria and in the rate of multiplication 
of the bacteria. This increased activity is not brought 
about by any heightened vigour in the bacterial stock ; 
on the contrary, it is shown that these organisms 
are actually weakened by the treatment. It follows, 
then, that the environment has been improved. 

When some of the original untreated soil or an 
aqueous extract of the soil is added to the partially 
sterilised soil, there is at first a still greater increase 
in the bacterial activity. This has been traced to 
the addition of the more vigorous organisms of the 
untreated soil. Later on there is evidence that a 
detrimental effect is produced where soil was added, 
but not from the extract. It appears, then, that the 
untreated soil contained some injurious factor not 
washed out by water, which only slowly makes itself 
felt when introduced into a clean soil. This factor 
is put out of action by any poisonous organic vapour, 
by heating to 52° and similar means. 

It is difficult to account for the experimental results 


* Abstract of a paper read by Messrs. E. J. Russell, D.Sc., 
and H. B. Hutchinson, Ph.D., before the Agricultural Sub- 
Section of the British Association at Sheffield, 1910. 
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in any other way than by supposing that soil con- 
tains organisms capable of checking bacterial develop- 
ment. Such organisms must be larger than bacteria, 
and not readily detached from the soil. since they do 
not appear, or not to any extent, in an aqueous 
extract. Search for large organisms has revealed the 
presence in every soil so far examined of amcebe 
or amceboid organisms, of colopoda, and other pro- 
tozoa. The mixed culture growing in hay infusion 
is capable of destroying bacteria. It has not yet, 
however, been possible to ascertain definitely whether 
these protozoa are active in the soil, although the 
conditions obtaining—an atmosphere saturated with 
water vapour and a film of water round the particles 
of soil—would seem to be favourable to their develop- 
ment, 


HOME INDUSTRIES. 


Reinforced Concrete. — Reference was recently 
made in these Notes to the growing use of reinforced 
concrete in this country, and British firms are now 
obtaining a larger share of the work which hitherto 
has been placed in the hands of foreign engineers. 
A very important work is about to be commenced in 
New Zealand, which will be constructed by a British 
company. The contract has been let for a very large 
bridge, consisting of 25 spans, each span 41 feet long. 
The work is designed on the paragon system, the 
patents of which are in the hands of the British 
Reinforced Concrete Company, Limited, of Man- 
chester. The arched ribs are sprung from framing, 
which again is supported on reinforced concrete piles 
driven to hard -strata. The bridge will carry heavy 
trafic, and will be subjected to a test under the 
heaviest locomotives in use in New Zealand. It will 
be one of the most important undertakings yet 
attempted in reinforced concrete. 


The Rubber Industry.—It was not to be supposed 
that the price of rubber would remain anywhere near 
the 12s. rod. per lb. quoted in April. Since then 
there has been continuous decrease in price until at 
the auctions last week smoked sheet plantation sold 
at 5s. 5d., or a fall of nearly -58 per cent. The 
explanation is to be found partly in increased supplies 
and partly in lessened demand. ‘The imports of 
rubber into the United Kingdom during July and 
August last amounted to 6,460 tons, as against 4,750 
tons in the corresponding period of last year. In 
the eight months ended August 31 last the imports 
amounted to 31,580 tons, as against 22,560 tons in 
the same eight months of 1909. And so with the 
imports of rubber into France, Belgium, and Germany, 
-the increase has been similar. And although the 
American demand has been less than was anticipated 
the imports have been very large. The Brazilian 
Government is encouraging the output of rubber in 
every way in its power, and large new forests of 
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rubber trees are being opened up in the territory 
of the Amazon, whilst the output of plantation rubber 
is growing apace. An authoritative estimate puts the 
output of plantation kinds of 17 leading Eastern 
companies next year at 4,000 tons, and in 1912 at 
over 5,000 tons. On the other hand the American 
demand has been checked. There has been undue 
expansion of the motor-car industry. It is said 
that one of the leading American manufactories has 
found itself crippled with an unsold stock of about 
4,000 automobiles, and has had to suspend building 
operations, and others have gone ahead of the 
demand, whilst in Europe many firms have found it 
imperative to restrict new purchases. In these 
circumstances it is not surprising that prices of the 
raw material have fallen, nor will it be surprising if 
they reach a considerably lower quotation than the 
current ones. Even if there were another 58 per 
cent. fall—and there is no present likelihood of that 
—the well-managed rubber-producing companies 
would still be able to work at a fair profit. There 
were, of course, scores of companies floated during 
the recent ‘‘ boom ” that will never earn a dividend, 
but then under no conceivable circumstances could 
they have done well. By-and-bye, no doubt, the 
thriving rubber plantations will have to reckon with 
prices leaving little or no margin of profit, just as the 
sugar, tea, and coffee plantations have suffered, but 
that time is still rather distant. 


Rubber Seeds.—At present the demand for rubber 
seeds exceeds the supply, and the authorities at the 
Botanic Gardens at Singapore now decline to take 
any more orders for seed before next spring owing to 
the large quantities already booked. But before very 
long there will be a surplus supply from the ninety 
odd millions of trees already planted. Scientific 
examination of the seeds has proved that they yield 
a fine clear oil of good drying quality, as good as the 
‘best linseed oil. It has been suggested that, having 
regard to the commercial value of the seeds, provision 
should be made, in erecting new machinery on planta- 
tions, for power and space for seed-crushing machines. 
In this way the residue from the crushers, which is 
valuable both as cattle food and for fertilising, would 
be left on the plantations. 


Municipal Lace Factories.—Mention was made in 
these Notes some little time ago of a proposal by the 
Mayor of Nottingham that lace factories should be 
built by the Municipality to provide standing for the 
most modern big lace factories. This suggestion has 
now been laid before the Nottingham Town Council. 
The Mayor urged that if the Corporation could not 
themselves build factories the Council should assist 
by lending capital for the provision of modern 
buildings, The Mayor stated that there has not 
been a lace factory built in Nottingham for twenty 
years, while big lace-making communities have grown 
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up outside the city. A resolution was received from 
the Nottinghamshire Merchants’ and Traders’ Asso- 
ciation protesting against the Corporation interfering 
with lace factories, and declaring that private enter- 
prise would provide any trade buildings required. 
The Council finally decided not to take any action in 
the matter at present. 


Manchester and Direct Importation of Cctton.— 
The Manchester Cotton Association loses no oppor- 
tunity of urging the claims of the Ship Canal to 
support, and the advisability of developing the 
trade of the waterway. The Association has just 
issued a circular to the cotton spinners in which 
it says that regular sailings of steamers will be 
maintained from the principal American cotton ports 
to Manchester, and it is clear that if the direct im- 
portation of cotton to Manchester can be increased in 
volume the shipowners will be encouraged to give more 
frequent sailings, and will thus further benefit the trade. 
There will also be regular sailings from Alexandria 
for the shipment of Egyptian cotton. The circular 
alleges that persistent efforts are made by the Liver- 
pool steamers to prevent the Manchester steamers 
from getting cargoes with despatch. The only way 
to counteract this is by spinners insisting that all their 
importations shall be shipped in the Manchester 
steamers. Once the Manchester steamers were 
driven off the loading berths the special concessions 
and inducements offered by the Liverpool steamers 
would be withdrawn. They would not be offered 
except in competition with the Manchester steamers, 
for they were non-existent before the Ship Canal 
competition was begun. The circular also brings 
to the notice of spinners the facilities now offered at 
the Manchester Cotton Association’s Sale Room, 
and says that the directors have decided that there 
shall be no charge made to members of the Associa- 
tion for the use of the sale-room during the season 
just opened, and that spinners who are not members 
of the Association may have the same privilege. 
The object is to induce the merchants to keep up a 
good show of samples of spot cotton in the room, 
and the directors hope that spinners will also 
encourage the merchants by inspecting the samples 
whenever they are buying spot cotton. 


Lhe Cotton Mills——On Monday the mills began 
work again. It would have been lamentable indeed 
if the trumpery point as to Howe had been allowed 
to dislocate the cotton industry of the country and 
to bring about the loss and misery involved in a 
general strike—a lock-out of cotton operatives. There 
remains the joint conference upon the correct inter- 
pretation of clauses 6 and 7 of the Brooklands agree- 
ment. The conference, at which Mr. Askwith will 
preside, is expected to settle the question as to who 
did, in fact, break the agreement in the Fem Mill 
case; but whether it does so, or it is carried to a 
formal arbitration, or whether it is merged in the 
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larger question as to what it would be most con- 
venient that the clauses should mean, it may be taken 
that the matter will be settled amicably. 


The Sesbania Pea.—As was to be expected, the 
success of the Soya bean as an article of commerce 
has stimulated experiment with other leguminous 
plants, and it looks as if the Sesbania pea, which 
grows well on the land annually inundated by the 
overflow of the Colorado River in Southern Cali- 
fornia and Mexico, will soon be in some ways a rival 
of the Soya bean. The pea cannot supplant the 
bean with oil seed crushers, as it contains only 6 per 
cent. of oil, but it is likely to be a formidable com- 
petitor in the oil-cake markets, as it is claimed that 
the meal obtained from it can be used in place of 
linseed, cotton-seed, or Soya bean meal. The value 
of samples which have been forwarded to England 
has been estimated at about £5 per ton c.i.f. London. 
The quotation for Soya beans on the spot at Hull is 
£8. The Sesbania pea, growing wild, costs little to 
produce. It is only a by-product, the plant growing 
from 10 to 16 feet high, and the stalks containing a 
valuable fibre for use in rope-making. It is said that 
with sufficient harvesting machinery 250,000 tons per 
season could be marketed. Each pea stalk bears 
from 1 to 2 lbs. of peas. About 100 tons daily of 
Sesbania pea meal are now being put on the market. 


Agricultural Returns for 1910.—The Board of 
Agriculture and Fisheries has just issued its usual 
preliminary statement, from which it appears that 
the total acreage under all crops and grasses in 1910 
shows a decrease of 38,978 acres. The decrease 
in the acreage under wheat is 14,677 acres, or 0'8 per 
cent., but barley shows an increase of 64,304 acres, 
or 3°9 per cent., and oats of 38,741 acres, or 1*3 per 
cent, It is discouraging to find that the acreage 
under small fruit has fallen away 2,817 acres, or 3°2 
per cent., but the shrinkage in the hop area has been 
checked, the total area under hops in 1910 being 
32,886 acres, as against 32,539 acres in 1909, and 
38,921 acresin 1908. Turning to live stock, horses 
used for agricultural purposes show an increase of 
4,827 or o4 per cent., but unbroken horses are 
12,388 fewer, or 4'2 per cent. Taking cattle in the 
aggregate they are practically stationary, there being 
an increase of 0-2 per-cent. only. Sheep show a 
decrease of 1'9 per cent., and pigs of 1°3 per cent. 


CORRESPONDENCE. 


LEPER IN INDIA. 


In Sir George Birdwood’s interesting article on 
this and kindred subjects, published in your fournal 
of Sept. gth, it is stated that syphilis ‘‘ was abso- 
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lutely unknown in India before the arrival of Da 
Gama’s ships at Calicut in 1498.’ But according 
to Buret (‘‘La Syphilis aujourd’hui et chez les 
anciennes,” Paris, 1890), there is evidence of syphilis 
having existed in India fooo years B.c. He states 
that in one of the ancient Hindu books called Vedas, 
which was translated into Latin by Hessler (‘‘ Medicinze 
Systema a venerabili Dhanvantari demonstratum, a 
Susruta discipulo compositum’’), mention is made 
of a “ terribilis morbus ” which was probably syphilis. 
It seems more likely that syphilis has existed at all 
periods, but that it has varied in degree of severity 
and has undergone recrudescence when implanted on 
a virgin soil or a soil which had lost its immunity. 


C. T. MARSHALL, M.D. 


Sir GEORGE BIRDWOOD writes in reply :— 


‘‘ Terribilis morbus’’ is good for nothing in this 
argument. What is wanted is the Sanskrit word so 
translated, with its whole context, and I hope this 
want will shortly be met by Dr. Marshall or myself. 
Meanwhile I will make bold to say, at the risk 
of giving myself away, that its supply is not likely to 
affect my conclusions on the question; and for the 
following reasons : — 


I. Dr. Bhau Daji was an eager Sanskrit scholar, 
as well as learned physician, and the ‘* Ayur-Veda,” 
t.e. ‘the Veda of Life,” a sort of medical supplement 
to the ‘‘Atharva-Veda,” was well known to him; yet 
I never heard a word from him of any mention of 
syphilis in it; while I myself was always ransacking 
the library of the Bombay Branch of the Royal 
Asiatic Society on some such researches while its 
Honorary Secretary. 

2. If syphilis was known in India, even within the 
latest Vedic dates, much more information than a 
single word, translated ‘‘terribilis morbus,” or a 
solitary description of the said ‘terrible malady,’’ 
would have come down to our times: whereas we 
read nothing of it before the arrival of the Portu- 
guese in India; after which we hear of it every- 
where in India, and always with a name notifying 
its invasion from Europe. Dr. Marshall, I under- 
stand, holds that syphilis was known in Europe 
also aboriginally. If it was, it would of course, 
through caravan routes, and coasting voyages, 
and the routes of religious pilgrims have in time 
spread all over Europe, and into Asia: or, reversely, 
from Asia throughout Europe. But if so, why never 
a word, not even a doubtful word of it, before the re- 
turn of Columbus from America ? Not in Herodotus, 
not in “The Voyage of Nearchus,’’ and other 
records of Alexander’s invasion of Persia and India, 
not in Xenophon, not even in Cesar, and Tacitus ; 
nor again, in Saint Augustine, and [Sinner ! ] 
Apuleius. 

3. Lastly, if syphilis had been known in India from 
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Vedic days, just as there is a Hindu god of Leprosy, 
and another of Cholera, and a goddess of Small- 
pox, with elaborate rites for their worship, there 
would have been produced in the Puranic period 
a specific, and great Indian goddess of Syphilis, and 
worshipped with the foulest Tantric rites! That 
there is not, is for me, knowing so intimately as I do 
how Tantric rites arise in India on the slightest provo- 
cation, conclusive against Dr. Marshall’s contention ; 
at least until some express record of syphilis in India 
anterior to the pre-Portuguese period is produced. 


OBITUARY. 


Josera FENN.—Intimation has just been received 
of the death of Mr. Joseph Fenn, which took place 
in May last, at the age of 76. Mr. Fenn had been 
connected with the Society for upwards of half a 
century, having been elected a life member in 1860. 
He was a Past Master of the Salters’ and Clock- 
makers’ companies, and for over fifty years a Governor 
of St. Bartholomew’s Hospital. 


EDWARD PILLOW, A.M.I.C.E., M.I.M.E.—The 
death occurred on April 28th last of Mr. Edward 
Pillow, at the ageo® 57. Mr. Pillow was for 17 
years head of the brass foundry in connection with the 
London and North-Western Railway Works at 
Crewe, and inspector of the chain and testing depart- 
ments. In 1891 he became organising secretary to 
the Technical Education Committee of the Norwich 
County Council, and in this capacity he did much 
excellent work in the cause of technical education. 
This was a subject in which he took the keenest 
interest; he had held several teaching appointments, 
among others the post of instructor in mechanics at 
the Technical Institute, Manchester, and his ex- 
perience at Crewe still further confirmed him in his 
belief in its value. He joined the Royal Society of 
Arts in 1881, and took part in the discussions at the 
International Congress on Technical Education held 
under the auspices of the Society in 1897. 


GENERAL NOTES. 


MoTOR LOCOMOTIVES IN COAL AND METAL- 
LIFEROUS MINES. — Recently there has been some dis- 
cussion in Zhe Times, and elsewhere, as to the hard 
treatment of pit ponies, but it is a little surprising to 
find the absence of references to motor locomotives 
for hauling trucks at the bottom of pits. These 
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machines are in considerable employment abroad. 
They have been in use six or seven years, and have 
now been introduced into Canada, New Zealand, 
and South Australia. It is claimed for them that 
they are entirely safe from fire or explosion; that 
they are handy and always ready for use; that one 
man only is required to work them; that they are 
fumeless and free from smell, economical in use, 
simple to operate, and that they can be used in 
low and narrow entries. It can hardly be doubted 
that these machines will before very long be in 
general use for mine haulage, but in the meantime 
something has yet to be done to ensure better 
treatment for the pit ponies. At present their only 
protection is to be found in ‘‘ Special Rules ” which 
may be suggested by the colliery management. The 
human workers are protected in their work by the 
most precise code of regulations that can be devised. 
These regulations are legally enacted and stringently 
enforced, but the law ignores the ponies. It would 
seem desirable to enforce some such rules as the 
following :—(1) The numbering of every animal on 
descending the shaft ; (2) No animal to be employed 
over or under a certain age; (3) The limitation of the 
hours of work; (4) A meal, mid-day, between the 
allotted hours of work; (5) A supply of water for 
every animal engaged ; (6) Every driver to be licensed 
or registered, and the time during which he is in 
charge of a specified animal booked to him; (7) Every 
injury to a pony to be reported, investigated, and 
registered ; (8) Periodical examination of all animals 
by veterinary surgeons, appointed by Government, 
and invested with plenary powers. These are the 
recommendations of the National Equine Defence 
League, as framed on the suggestions of miners 
themselves. In many collieries some of these require- 
ments are included in the ‘Special Rules’’ of the 
colliery; but legislation is directed rather against the 
careless and indifferent employers who might well be 
required to observe some such regulations as those 
indicated above. 


MEETING§ FOR THE ENSUING WEEK. 


Monpay, Oct. 17...Bibliographical, Morley-hall, George- 
street, Hanover-square, W.,5 pm. Mr. J. Dover 
Wilson, “The English Books Printed by R. 
Schilders at Middelburg.” 


Institute of Brewing (London Section), Criterion 
Restaurant, Piccadilly, W., 8 p.m. Mr. C. S. 
Meacham, ‘“ Some Experiences with Drum Malt- 
ings in South Africa.” 


Turspay, Oct. 18.,.Photographic, 35, Russell-square, W.C., 
8 p.m. Annual Address by the President, Lord 
Redesdale. 


Sociological (in the Rooms of THE ROYAL SOCIETY 
oF ARTS), John-street, Adelphi, W.C., 8} p.m. 
Prof. Geddes, ‘‘ The Lessons of the Town Planning 
Conference and Exhibition.” 
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Wepnespay, Oct. 19...Microscopical, 35, New Bond-street, 
W., 8 p.m. 1. Mr. Jas. J. Simpson, ‘‘ Hicksonella, 
a New Gorgonellid Genus.’’ 2. Mr. E. M. Nelson 
(a) * The Resolution of New Detail in a Cosczno- 
discus asteromphalus”’?; (6) “A Micrometric 
Difficulty.” 


Entomological, 11, Chandos-street, W., 8 p.m. 


Mining and Metallurgy (in the Rooms of the Institute 
of Mechanical Engineers), Storey’s-gate, S.W., 
8p.m. x. Mr. Arthur J. Bensusan, “Notes on 
Passagem Mine and Works.” 2. Mr. R. H. 
Kendall, “ Treatment of Refractory Low-Grade 
Gold Ores at the Ouro Preto Gold Mine, Brazil.” 
3. Mr. J. Egerton Wood, “A Method of Collecting 
Gold from Pannings.”’ 


Uuited Service Inst., Whitehall, S.W., 3 p.m. 
Captain C. Battine, ‘‘ The Proposed Changes in 
Cavalry Tactics.” 


THURSDAY, Oct. 20...Camera Club, 17, John-street, Adelphi, 
W.C., 8 p.m. Exhibition of Autochrome Slides 
made by Members of the Vienna Camera Club, 
with Introduction by Mr. E. O. Hoppé. 


Chemical, Burlington-house, W., 8} p.m. 1. Messrs. 
J. T. Hewitt and F. B. Thole, ‘‘ The Structure of 
Xanthenium and Acridinium Salts.” Preliminary 
Note. 2. Mr. A. E. Dunstan, “ The Application 
of Viscosimetry to the Measurement of the Rate 
of Reaction.” Preliminary Note. 3. Mr. H. 
Crompton and Miss M. K. Harrison, ‘‘ Iodoace- 
napthene.”’ 4. Mr. J. M. Sanders, ‘‘ An Improved 
Form of Extraction Apparatus.” 5. Mr. A. 
Harvey, “ Another Method for Preparing Cuprous 
Iodide.” 6. Mr. F. Tutin, ‘“ Lhe Constitution of 
Eriodictyol, of Homoeriodictyol, and of Hes- 
peritin.”” 7. Messrs. F. Tutin and F. W. Caton, 
“The Synthesis of 3: 4: 2’: 4’: 6’—Pentamethoxy- 
benzylideneacetophenone, a Methyl Derivative of 
Eryodictyol, Homoeriodictyol, and Hesperitin.’’ 
8. Messrs. E. Hope and R. Robinson, ‘‘ The Syn- 
thesis of Nitrognoscepine and Allied Substances.”’ 
Preliminary Note. 9. Messrs. A. G. Green and 
A. E. Woodhead, *‘ Aniline Black and Allied 
Compounds.” PartI. 10. Mr. A. Clayton, ‘‘ The 
Constitution of Coumarinic Acid.” 11. Mr. H. T. 
Tizard, “ The Colour Changes of Methyl Orange 
and Methyl Red in Acid Solution.” 12. Mr. H. T. 
Tizard, “The Hydrolysis of Aniline Salts Measured 
Colorimetrically.”” 13. Mr. R. R. Enfield, 
‘* The Reduction of Chloric Acid.” 14. Miss L. 
Green and Mr. O. Masson, ‘The Dynamics of the 
Decomposition of Persulphuric Acid and its Salts 
in Aqueous Solution.” 15. Prof. R. Meldola, 
“ Extreme Methylation by Methyl Sulphate.’’ 16. 
Mr. E. Barrett, ‘‘ A Study of the Dissociation of 
the Salts of Hydroxylamine in Aqueous Solution.’’ 


Paint and Varnish Society, St. Bride’s Inst., Fleet- 
street, E.C., 8 p.m. Annual Meeting. 


Numismatic, 22, Albemarle - street, W., 63 p.m. 
Mr. H. Parsons, “The Coin Types of A‘thelred 
II.” 


Fripay, Ocr. 21 .Mechanical Engineers, Storey’s-gate, 
Westminster, S.W.,8 p.m. Mr, Cyril Hitchcock, 
“ The Standardisation of Locomotives in India, 
roro.” 


Auctioneers, 34, Russell-square, W.C., 7? p.m. 
Inaugural Address by the President, Sir Robert 
Buckell. 
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THE MUHARRAM IN BOMBAY. 


By SIR GEORGE BIRDWOOD, 
K.C.LE., C.S.1., M.D., LL.D. 


THE ORIGIN OF THE SHIAH SCHISM. 


Leaving out of consideration the false 
prophets ‘‘ Moseilmah the Liar,’’ ‘‘al Aswad 
the Master of the Ass,” and Toleiha, and the 
prophetess Sejaj, who all set up their preten- 
sions in the year that Mahomet [Muhammad] 
died, and the terrible al Mokanna, ‘‘ the 
veiled prophet of Khorassan,’’ who appeared 
in the reign of al Modi [Mahdi], the third of the 
Abbaside Caliphs of Baghdad, as also the 
fanatical Ismalians, better known under the 
name of ‘‘ Assassins,’’* the Muslims may be 
divided into the two great sects of Sunnis 
and Shiahs. 

The Sunnis, or ‘‘ Traditionists,’’ literally 
‘‘those of the Path,” are so called because 
they acknowledge the authority of the received 
traditions of the sayings and doings of 
Mahomet, which the Shiahs, literally the 
“ Followers,” utterly reject ; and uphold the 
succession of Abu Beker, Omar, and Othman, 


* These Ismalians of Persia and Syria were represented 
in Turkey by the Carmathians, or followers of the Turk 
Harmat, who after being crushed by Sultan Babers in the 
eleventh century, drivelled out as the Druses of the Lebanon, 
the stronghold of the Ismalians, whence the chief of the 
military and religious order of the Assassins, [indulgers in 
hashtsh, Cannabis indica, or ‘‘ Indian Hemp’’] is called by 
the Arabian historians, Serk al Fabad, “the Old Man of 
the Mountain.” They are represented in the maritime 
cities of Western India by the Boras and Cojas, the 
most enterprising and prosperous of the Muslims of 
India. The name Bora is the Anglo-Indian form of the 
Hindi “ Borah,” and the Gujarati “ Vora,” and that of 
the Sanskrit Vyawahara, or ‘‘ Business ”-man. They 
are Gujarathi Muslims, converts from various castes of 
Hindus of Gujarat, trading from the earliest times 
with the Persian Gulf, Red Sea, and Eastern Africa. 
They are found in two main divisions in Gujerat; 
the village Voras, who are agriculturists, and among the 
best in India, and to a man Sunni Muslims, and the urban 
Voras, of whom the Patani Voras alone are Sunnis, and the 
rest Shias: these Shia Voras being with the cognate Cojas 
or Khojas [t.e.,. Khwozah, ‘‘Holy’’- or ‘ Respectable’’- 
man] of the Ismaili sect of Shias; that is, Shias who, on the 
death of Jafar, the sixth and last Imam of the united 


whom the Shiahs denounce as usurpers of the 
Caliphate. 

The Shiahs, or Mahometan Dissenters, who 
sprang up soon after the death of Othman, 
declare that Ali, his two sons Hasan and 
Husain, and the descendants of the latter, are 
the only true Imams or Sovereign Pontiffs, and 
that a belief in their indefeasible and inalien- 
able right to the Caliphate comprises the most 
important article of the faith of Islam. 

The Coreish were the most renowned of the 
children of Ishmael, and during the fifth 
century became the head of all the Arab tribes 
whose centre of worship and of tribal sove- 
reignty was Mecca; and the sanctity of the 
Caaba at Mecca above all other Sabzan 
shrines had always been recognised by the 
tribes of peninsular Arabia. In the sixth 
century Abd Manaf was the Chief of the 
Coreish and Prince of Mecca, and the second 
of his family on whom the sacerdotal charge 
of the Caaba had devolved in direct descent. 
It was in his time the Abyssinians sent 
the army against Mecca, that was signally 
defeated by one of his sons, named Hashim, 


Shias, accepted his eldest son Ismail as his successor, 
instead of his son Musa. On the death of Ismail, the 
Ismaili, Ismailiyeh, or Ismalians,as we write the word, 
bifurcated, in their turn, the Boras accepting as his suc- 
cessor his eldest son Mustali, and the Cojas his son Nazar. 
In lineal descent from Nazar, through “ The Old Man of the 
Mountains,” the Imam Hasan ben Sabbah el Homairi, the 
subah of Nishapur, comes His Highness Sir Aga Sultan 
Mahomed Shab, G.C.I.E., the Aga Khan, the illustrious 
religious head of the Ismailiyeh Cojas; and to-day the 
acknowledged political head of the whole body of the Indian 
Muslims, Shias, and Sunnis, in virtue of his pre-eminent 
abilities, and charming personality, and the great services 
His Highness has rendered them, by inspiring and shaping 
communal organisation among them, and by his successful 
efforts when their position in relation to the Indian reforms 
inaugurated by the Lord Morley of Blackburn, was trembling 
in the balance. It has taken long to arouse Islam out of its 
medizval repose, but now that it has been awakened into the 
full light, and life, and the menacing dilemmas of the modern 
world, alike in Turkey and in India, it becomes evident that 
astounding developments in the future are involved in the 
auspicious unification of the political organisation of all 
sects of the Indian Muslims under the prescient, and 
strenuous, and tactful counsels of The Aga Khan 
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the great-grandfather of the Prophet Ma- 
homet; and it was in consequence of this 
victory that Hashim and his descendants 
obtained the ascendancy in the tribe of the 
Coreish, and the custody of the Caaba, which 
would otherwise have passed to Abd Shams, 
the eldest son of Abd Manaf, and the father 
of Ommiyah, the progenitor of the Ommiyah 
Caliphs of Damascus (A.D. 661-750), and 
Cordova (A.D. 755-1031); and thus originated 
the family feud between the Hashimites, as 
the descendants of Hashim are called, and 
the house of Ommiyah (Ommiades), that for 
centuries influenced the whole history of Islam. 
Abdal Motalleb, the son of Hashim, had three 
sons, Abdallah, the father of Mahomet, and 
Abbas, and Abu Talib. Abbas was the pro- 
genitor of the Abbaside Caliphs, who, after 
driving the last of the Ommiades over into 
Spain, set up their own rule at Baghdad, A.D. 
750, where they reigned until the Eastern Cali- 
phate was subverted, A.D. 1258, by the Turks 
and Mongols under Hulaku Khan, a grandson 
of Chinghiz Khan. Ali, the son of Abu Talib, 
married Mahomet’s daughter Fatima ; and it 
was Ayesha’s jealousy of the children of 
Mahomet’s first wife, Cadijah, and her special 
antipathy to Ali personally, that at last 
hastened the family quarrel between the 
Hashimites and the house of Ommiyah to the 
tragical catastrophe that is the subject of 
the Persian ‘‘ Passion Play of Hasan and 
Husain.”’ 

The domestic feuds of the Hashimites 
with the house of Ommiyah thus foreshadowed 
in complete outline the historyof Islam under 
the Arabs; while the Shiah heresy still divides 
Islam under the Persians from Islam under 
the Turks and Mongols. The heterodox 
Fatimites or Aliades of Egypt were pretenders 
to a descent from Ali and Fatima. Their 
colour was green, the wear only of the true 
lineage of the Prophet; that of the Abbasides 
black; and of the Ommiades white: the 
colours of the Ismalians being red and green. 

When Mahomet died, his religion might 
have perished with him, and the unruly tribes 
of Arabia, to whom, through his immense per- 
sonal influence, he, for the first time in their 
history, had given political unity and a 
national organisation, have fallen back into 
their ancient anarchy, but for the astuteness 
and energy of Omar, who, so long as he lived, 
remained the ruling spirit of Islam. There 
were four claimants to the Caliphate :—Ali, 
the first cousin of the Prophet, and the husband 
of Fatima, his youngest daughter and only 
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surviving child; Abu Beker, ‘‘the Father of 
the Virgin,” that is, of Ayesha, the favourite 
wife of Mahomet ; Omar, the father of Hafsa, 
another of his wives; and Othman, the only 
member of the house of Ommiyah who had 
voluntarily embraced the religion of the Pro- 
phet, and who had married two of his 
daughters, both of whom were now dead, as 
were also their children. Beyond doubt the 
succession lay with Ali; but Ayesha, who had 
never forgiven Ali for inclining his ear to the 
scandalous charge of incontinence against 
her, successfully used her influence to pre- 
vent his election. All the Coreish also of the 
house of Ommiyah were opposed to Ali. The 
disruption of Islam seemed imminent. It was 
actually proposed to elect two chiefs, when 
Omar vehemently forbade it exclaiming :— 
“« Two blades cannot go into one scabbard.’’ 
Then Abu Beker proposed Omar as worthy of 
the succession, whereon Omar suddenly rising 
up hailed Abu Beker as Caliph, and stepping 
forward, bowed down and kissed his hand in 
token of allegiance, and swore to obey him as 
his sovereign. The example of Omar being 
followed by all present, he at once ascended 
the pulpit and publicly proclaimed Abu Beker. 
He went so far, it is said, as to surround the 
house of Fatima, and threaten to burn it down, 
and put all within to death, unless they acknow- 
ledged the newly-chosen Caliph. Ali accepted 
the election in words, but spurned it in his 
heart, and retired from Mecca into the desert 
of Arabia, with his two sons Hasan and 
Husain, the only surviving grandchildren of 
Mahomet; and to this day their descendants 
are considered noble in every country of Islam, 
and wear the green turban as the outward sign 
of their almost sacred lineage. On the death 
of Abu Beker, Ayesha secured the election of 
Omar, in which Ali, seeing that opposition 
was useless, acquiesced. When Omar died 
the Caliphate was offered to Ali, on the con- 
dition that he would govern according to 
the Coran, and the Traditions of Mahomet 
established by Abu Beker and his successor. 
Ali replied that he would govern according to 
the Coran, but in other respects he would act 
on his own judgment, without reference to 
‘the traditions of the elders.” This reply not 
being satisfactory, the election devolved on 
Othman. He at once advanced different 
members of the house of Ommiyah to the 
highest and most responsible offices in the 
Empire, and Moawiyah, the son of Abu 
Sofyan, the deadliest enemy of the de- 
scendants of Hashim, he appointed Governor 


October 21, 1910. 


of Syria. Othman was assassinated A.H. 35 
(A.D. 655), and on Ali being at last elected, 
on his own terms, and in spite of the oppo- 
sition of Ayesha, to the Caliphate, one of his 
first acts was to recall Moawiyah from Syria. 
Moawiyah refused to obey, and claimed the 
Caliphate for himself, a pretension wherein he 
was supported by Ayesha. In the battle of 
the Camel, so called because the virago herself 
was present mounted on a camel, Ali was 
victorious, and Talha and Zobair, the com- 
manders of the rebels, were both killed, and 
Ayesha was taken prisoner. The contest 
was renewed at Siffen, and notwithstanding 
that the Syrian army was led by Moawiyah 
in person, Ali had almost won, when a device 
of Amrou, the conqueror of Egypt, suddenly 
paralysed the onset of the Caliph’s army in 
the very moment of victory. That arch in- 
triguer ordered his soldiers to raise copies of 
the Coran on their spears, and to shout as 
they advanced :—‘‘ Let the blood of the Faithful 
cease to flow; if the Syrian army be destroyed 
who will defend the frontier against the 
Greeks? If the army of Irak be destroyed 
who will defend it against the Persians and 
Turks? Let the word of God decide between 
us!’’ “God is great,’’ shouted back the 
army of Ali, ‘‘ we must all submit to the arbi- 
trament of the Book.’’ 

It was in vain that Ali protested against the 
false and hollow pretence of Amrou; and the 
two armies arranged that the claims of Ali 
and Moawiyah should be adjudicated by two 
arbitrators, one chosen by each side. Imme- 
diately a controversy broke out among Ali’s 
troops as to the lawfulness of this mode of 
settling the dispute; and on his arriving at 
Cufa, twelve thousand of them, who had been 
the most clamorous to abide by the decision 
of the Coran, deserted from him. These men 
were the original Kharegites or ‘‘ Separatists,”’ 
a heretical sect of Muslims who reject the 
lawful government established by public con- 
sent. Ali never recovered this defection. 
While he was gathering together a fresh 


army against his enemies, three of these - 


Kharegites met by accident, as pilgrims, in 
the mosque at Mecca, and joining at first 
in lamentations over the dissensions of the 
Faithful, ended in planning a sort of Nihilist 
conspiracy to assassinate on one and the same 
day Moawiyah, Amrou, and Ali, to whose 
rivalry they attributed all the troubles of 
Islam. The names of the conspirators were 
Barak, Amrou, and Abdalrahman. 

Barak repaired to Damascus, and on Friday, 
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the 17th Ramadan, while Moawiyah was officia- 
ting in the mosque, struck at him, as the assas- 
sin hoped, a fatal blow. But though the wound 
was desperate, Moawiyah recovered. Amrou, 
the second of the assassins, at the same hour 
entered the mosque in Cairo, and at one blow 
killed Karijah, who happened to be officiating, 
imagining him to be Amrou. Being led to 
execution the murderer calmly exclaimed :—‘‘ I 
intended Amrou, but God intended Karijah.”’ 
The third conspirator, Abdalrahman, repaired 
to Cufa, where, as Ali entered the mosque, he 
felled him to the ground by a blow on the 
head, A.H. 40 (A.D. 660). Ali’s body was 
buried five miles out of Cufa; and in after 
times a magnificent tomb was erected over his 
grave, which became the site of a city, called 
Meshed Ali, or ‘‘the Sepulchre of Ali.” On 
his death his eldest son Hasan (z.e. ‘“ The 
Handsome’’) was elected to the Caliphate 
without opposition, but he resigned it in 
favour of Moawiyah, on condition that he 
should resume it on the death of the latter, 
who had the less scruple in assenting to the 
arrangement, owing to his secret determina- 
tion that his son Yezid should be his successor. 
At the instigation of Moawiyah, Hasan was 
poisoned by his wife, A.H. 49 (A.D. 668). In 
his last agonies his brother Husain asked him 
to name who it was he supposed to be his 
murderer, but Hasan refused, saying :— 
‘‘This world is only for a night, leave him 
alone until he and I meet at the Judgment 
Day before the presence of the Most High 
God.”’ 

Hasan had several wives, and one of them 
was the beautiful Shahrbanu, daughter of 
Yezdegird, the last of the Sassanian Kings of 
Persia. He left altogether fifteen sons and 
five daughters. It was his wish to be buried 
by the sepulchre of Ali, but the implacable 
Ayesha refused her consent, and his body was 
laid in the common burial-ground beyond the 
city. A.H. 56 (A.D. 676) Ayesha herself died. 
The story is told of how she was trapped by 
Moawiyah down a well, covered all over with 
green branches, through which, as in response 
to his warm welcome, she entered the garden, 
the irrepressible dowager subsided softly into 
everlasting night. Moawiyah himself died 
A.H. 60 (A.D. 679). He was succeeded by his 
son Yezid, ‘‘the Polluted,’’ without election ; 
and thus was established the dynasty of the 
Ommiades of Damascus, where they reigned for 
one hundred years in the unfading splendour of 
their ever-rising renown. But the family feud 
between the descendants of Hashim and Abd 
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Shams, the sons of Abd Manaf, continued 
without abatement, and Islam was definitively 
rended in twain by the great Shiah schism. 


THE LEGEND OF THE PLAIN OF KERBELA. 


Shortly after the accession of Yezid, Husain 
received at Mecca secret messages from the 
people of Cufa, entreating him to place him- 
self at the head of the Faithful in Babylonia. 
Yezid, however, had full intimation of the in- 
tended revolt, and long before Husain could 
reach Cufa, the too easy Governor of that city 
had been replaced by Obaidallah, the resolute 
ruler of Bussorah, who, by his rapid measures, 
disconcerted the plans of the conspirators, and 
drove them to a premature outbreak, and the 
surrender of their leader Muslim. The latter 
foresaw the ruin which he had brought on 
Husain, and shed bitter tears on that account 
when captured. His head was struck off and 
sent to Yezid. On Husain arriving at the 
confines of Babylonia he was met by Harro, 
who had been sent out by Obaidallah, with a 
body of horsemen, to intercept his approach. 
Husain, addressing them, asserted his title to 
the Caliphate, and invited them to submit to 
him. Harro replied :—‘‘ We are commanded 
as soon as we meet you to bring you directly 
to Cufa into the presence of Obaidallah the 
son of Ziyad.” Husain answered :—‘‘ I would 
sooner die than submit to that:’’ and gave the 
word to his men to ride on; when Harro at 
once wheeled about and intercepted them. 
At the same time Harro said :—‘‘I have no 
commission to fight with you, but Iam com- 
manded not to part with you until I have con- 
ducted you into Cufa:’’ and he bade Husain 
choose any road into that city ‘‘ that did not go 
directly back to Mecca ;’’ and ‘‘do you,” he 
added, ‘‘ write to Yezid, or to Obaidallah ; and 
I also will write to Obaidallah, and perhaps, 
should it please God, something may happen to 
relieve me from being forced to an extremity on 
your account.” Then he retreated his force a 
space to allow Husain to lead the way towards 
Cufa; and Husain took the road that goes 
by Adib and Cadisia. This was on Thursday 
the 1st of Muharram [the first month of the 
Muslim year] A.H. 61 (A.D. 680). When night 
came on, he still continued his march, and all 
through that pregnant night. As he rode, he 
once nodded a little, and waking again, said :— 
‘« Men travel by night, and the destinies travel 
toward them ; this I know to be a message of 
death.’’ 

In the morning, after prayers were over, he 
mended his pace; and, as he rode on and on, 
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there came upon him a horseman, who, however, 
took no notice of him, but went past him and 
saluted Harro, and delivered a letter to him, 
giving him orders from Obaidallah to conduct 
Husain and his men into a place where was 
neither town nor fortification, and there leave 
them until the Syrian forces should surround 
them. This was on Friday, the 2nd of Mu- 
harram. The day after, Amer the son of 
Saed came upon them with four thousand 
men, who were to have marched to Dailam. 
They had been encamped without the walls of 
Cufa ; and when Obaidallah heard of Husain’s 
approach, he commanded Amer to defer his 
march to Dailam, and go against Husain. 
But one and all dissuaded him :—‘‘ Beware 
that you go not against Husain, and rebel 
against God, and so cut off His mercy from 
you; for you had better be deprived of the 
dominion of the whole world than meet the 
Lord your God with the blood of Husain on 
your hands.” Amer was fain to acquiesce ; 
but upon Obaidallah renewing his command 
with threats, he marched against Husain, and 
came up with him, as aforesaid, on Saturday, 
the 3rd of Muharram. 

On Amer sending to inquire of Husain what 
brought him thither, the latter replied :—‘‘ The 
Cufans wrote to me, but since they reject me I 
am willing to return to Mecca.’’ Amer was 
glad when he heard this, and said :—‘‘I hope to 
God I may be excused from fighting against 
him.” Then he wrote to that purpose to Obai- 
dallah, but Obaidallah sternly replied :—‘‘ Get 
between him and the river:’’ and Amer did 
so; and the name of the place where he cut 
Husain off from the Euphrates was called 
Kerbela [Karbala]: —‘‘ Karb (anguish) and 
Bala (vexation), Trouble and Affliction,” said 
Husain when he heard of it. 

Then Husain sought a conference with 
Amer, in the which he proposed either to 
go to Yezid, or to return to Mecca, or, 
as some add, but others deny, to fight 
against the Turks. Obaidallah was at first 
inclined to accede to these conditions, until 
Shamer stood up and swore that no terms 
should be made with Husain; adding signifi- 
cantly that he had been informed of a long 
conference between Husain and Amer. Then 
Obaidallah sent Shamer with orders to Amer 
that if Husain would surrender unconditionally 
he would be received ; if not, Amer was to fall 
upon him and his men, and trample them 
under his feet. Should Amer refuse to do 
so, Shamer was to strike off his head, and 
himself command the attack against Husain. 
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Thus passed Sunday, Monday, Tuesday, Wed- 
,nesday, Thursday, and Friday, the 4th, 5th, 
6th, 7th, 8th, and oth of Muharram. On the 
evening of the gth, Amer drew up his forces close 
to Husain’s camp, and himself galloped up 
to Husain as he was sitting in the door of 
his tent just after the evening prayer, and told 
him of the conditions offered by Obaidallah. 
Husain desired Amer to give him time until 
the next morning, when he would make his 
answer. 

In the night his sister came weeping to his 
bedside, and awakening him, exclaimed :— 
‘*Alas for the desolation of my family! my 
mother Fatima is dead, and my father 
Ali, and my brother Hasan. Alas for the 
destruction that is past! and alas for the 
destruction that is to come!”  “ Sister,” 
Husain replied :—‘‘ Put your trust in God, and 
know that man is born to die, and that the 
very heavens shall not remain; everything 
shall pass away but the presence of God, 
who created all things by His power, and 
shall make them by His power to pass 
away, and resolve back into Himself, and 
He only shall remain. My father was 
better than I, and my mother was better 
than I, and my brother was better than 
I; and they and we, and all Muslims, have 
an example in the ‘ Prophet of God.’’’ Then 
he told his men that Obaidallah wanted to 
take nobody but him; and that they should go 
away to their homes. But they said :—‘‘ God 
forbid that we should ever see the day wherein 
we survive you!” Whereon he commanded 
them to cord their tents close together, and 
make a line of them, to keep out the enemy’s 
horse. And he dug out a trench behind his 
camp, and filled it with wood, to be set on 
fire, so that he could only be attacked in front. 
The rest of the night he spent in prayer and 
supplication, while the enemy’s guard patrolled 
all night long round and round the camp. 

The next morning both sides prepared for the 
slaughter. Husain first washed and anointed 
himself with musk, and several of his chief 
men did likewise; and one asking them what 
it meant, Husain replied pleasantly :—‘‘ Alas! 
there is nothing between us and the black- 
eyed girls of Paradise but that these troopers 
come down upon us and slay us!’’ Then he 
mounted his horse, and set the Coran before 
him, crying :—‘‘ O God, thou art my trust in 
every trouble, and my hope in every hazard ;’’ 
and submitted himself to the judgment of his 
companions before the opened pages of the 
sacred volume. On this his sisters and 
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daughters began to weep, when he cried out 
in bitter anguish, self-reproachfully :—‘‘ God 
reward the son of Abbas;’’ in allusion to 
advice his cousin, Abdullah ibn Abbas, had 
given him, to leave the women behind in 
Mecca. At this moment a party of the 
enemy’s horse wheeled about and came up to 
Husain, who expected to be attacked by them. 
But it was Harro, who had quitted the ranks 
of the Syrian army, and had now come to die 
with Husain, and testify his repentance before 
men and God. As Harro rode into the doomed 
camp he shouted back to Amer :—‘“‘ Alas for 
you !’’ whereupon Amer commanded his men 
to bring up the colours. As soon as they were 
set in front of the troops, Shamer shot an arrow 
into the camp, saying :—‘‘ Bear witness that I 
shot the first arrow ;” and then the fight began 
in dire earnest. It raged ina series of single 
combats, until noonday, when both sides 
retired to prayer; Husain adding to the usual 
office the ‘‘ Prayer of Fear,” never used but in 
times of extremity. When, shortly afterward, 
the fight was renewed, Husain was struck on 
the head bya sword. Faint with the loss of blood 
he sat down by histent, and took up on his lap 
his young son Abdullah, who was in the same 
instant slain by a flying arrow. He placed the 
gracious corpse upon the ground, crying out :— 
‘“ We come from God, and we return to Him: 
O God, give me strength to bear these chas- 
tisements.’’ Growing thirsty, he ran towards 
the Euphrates; where, as he stooped to drink, 
an arrow struck him in the mouth. Raising 
his hands, all besmeared and dripping with 
blood, to heaven, he stood there for awhile, and 
prayed earnestly. His nephew, a most 
beautiful child, who went up to kiss him, had 
his sweet little hand cut off with a sword; 
whereon Husain again wept, saying : —‘‘ Thy 
reward, innocent child, is with thy Fathers in 
the realms of their everlasting bliss.” 
Hounded on by Shamer, the Syrian troops 
now surrounded Husain, but he, nothing 
daunted, charged them, and again and again, 
and right and left, like a lion at bay. In the 
midst of the fighting his sister came in be- 
tween him and his slayers, crying out to Amer, 
how he could dare stand by and see Husain 
slain. Whereupon, with tears trickling down 
his beard, Amer turned his face away; but 
Shamer, with threats and curses, set on his 
soldiers again; and at last one wounded Husain 
upon the hand, and a second gashed him 
across the nape of his neck, and a third 
thrust him right through the body with a 
spear. No sooner had he fallen to the ground 
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than the infamous Shamer rode a troop of 
horsemen over his corpse, and over and over 
again, backwards and forwards, until it was 
trampled into the very ground, a scarcely 
recognisable mass of foully mangled flesh and 
blood. 

Thus, twelve years after the death of his 
brother Hasan, Husain, the second son of Ali, 
met his own death on the bloody plain of 
Kerbela, on Saturday, the roth day of Mu- 
harram, A.H. 61 (A.D. 680). This is the 
‘‘Martyrdom of Husain,” celebrated every 
year during the first days of Muharram 
by the Shiahs over all India and Persia; and 
with an intensity of feeling that ever keeps 
agape between the Sunni and Shiah Muslims, 
the perennially festering wound first opened 
more than a thousand years ago; and lends 
to the performance of the ‘‘ Miracle Play,’’ in 
all its scenes and incidents of the last days of 
the Imam Husain the character of absolute, 
and the most poignant reality. You yourself, 
‘« dog of a Nazarene’’ though you be, are for 
the time being a convinced and frenzied Shiah 
Muslim. 


THE PERSIAN REVOLT. 


Though the personal history of Ali and his 
sons was the exciting cause of the Shiah 
schism, its predisposing cause lies far deeper in 
the impassable ethnological gulf that separates 
between the Aryan and Semitic races. Owing 
to their strongly centralised form of Govern- 
ment the empire of the Sassanides succumbed 
at once before the onslaught of the Saracens. 
Still Persia was never really converted to Islam ; 
and when Muhammad, the son of Ali, the son 
of Abdullah, the son of Abbas, the uncle of 
the Prophet Mahomet, proclaimed the Imamate 
as inherent of divine right in the descendants 
of the Caliph Ali, the vanquished Persians rose 
as one man against their Arab conquerors. 
The sons of Abbas had all espoused the cause 
of their cousin Ali against Moawiyah; and 
when Yezid succeeded to the Caliphate, Ab- 
dullah refused to acknowledge him and retired 
to Mecca. It was he who tried to dissuade 
Husain from going to Cufa. His son was Ali, 
who by order of the Caliph Walid was flogged 
and paraded through the streets of Damascus, 
mounted on a camel with his face to the 
beast’s tail; and it was to avenge this insult 
on his father that Muhammad resolved to 
overthrow the dynasty of the Ommiades. 

The Persians, in their hatred of the Arabs, 
had from the first accepted the rights of the 
sons of Aliand Fatima to the Imamate; and 
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Muhammad cunningly represented to them 
that the Imamate had been transmitted to, 
him by Abou Hashim, the son of Muhammad, 
another son of the Caliph Ali, whose mother 
was a daughter of the tribe of Hanifa. This 
was a gross fraud on the descendants of 
Fatima; but the Persians cared not, so long 
as they threw off the Arab yoke. When Mu- 
hammad died A.H. 124 (A.D. 742), they at once 
acknowledged his son Ibrahim as Imaum, 
and on the latter being taken prisoner by the 
Caliph Merwan, he transmitted the Imamate 
to his brother Abdullah, who overthrew his 
Ommiade antagonist in the battle of Zab, 
and was proclaimed Caliph at Cufa A.H. 132 
(A.D. 749). Thus fell the last eastern Caliph 
of the House of Ommaiyah, and thus arose on 
its ruins the dynasty of the House of Abbas, 
and reigned at Baghdad until A.D. 1258. 

The Persians were oppressed by the Abba- 
sides as intolerably as they had been by the 
Ommiades ; but as the vigour of the Caliphate 
began to abate they again rose in rebellion. 
In 808 Yacub, the son of a brazier (saf/ur), of 
Siestan, subdued Cabul, Balk, and Fars, and 
threatened Baghdad itself. His brother, who 
succeeded him, was overthrown by Ismail 
Sammany, the founder of the Samanian 
dynasty of Khorassan'and Bokara. At the 
same time the Dalaimy or Bouyide dynasty, 
so called after Ab’ul Bouya, a fisherman, of 
Dailam, on the Caspian, established them- 
selves in Fars and Irak. In the contentions 
that began to distract and undermine the 
Caliphate at Baghdad during the tenth century, 
the Sunnis all ranged themselves under the 
Turks, while the Shiahs adopted the cause of 
the Bouyides. It was Asadud Daulah (A.D. 
977-982), the grandson of the fisherman of 
Dailam, who restored the sacred buildings of 
Kerbela. The native Sufawi dynasty of Persia, 
which succeeded to the Mongol dynasties, 
and immediately preceded the present Kajar 
dynasty, derived its descent directly from the 
Caliph Ali, through Ismail Safi, the son of 
Sultan Haidar, the founder of the Haidari 
sect of Shiahs. . 


THE MUHARRAM IN BOMBAY. 


The Martyrdom of Hasan and Husain is 
celebrated by the Shiahs all over India during 
the first ten days of the month of Muharram,—- 
beginning when the new moon that ushers in 
the month is first seen. Attached to every 
great Shiah’s house is an Imambarrah—a hall 
or enclosure—built expressly for the celebra- 
tion of the anniversary of the death of Husain. 
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The enclosure is generally arcaded along its 
sides, and, in most instances, is covered in 
with a domed roof. Against the side of the 
Imambarrah directed toward Mecca is set 
the zaduz—also called fazza—or model of the 
tombs at Kerbela. In the houses of the 
wealthier Shiahs these fadufs are standing 
“ appointments,” faultlessly fashioned of silver 
and gold, or of ivory and ebony embellished all 
over with inlaid work. The poorer Shiahs 
provide themselves with a ¢adu¢ made for 
the occasion, of lath and plaster, tricked 
out with mica, and silvern, and golden, and 
greenish tinsels. A week before the new moon 
of the Muharram they enclose a space called 
the Zadu¢ Rana, wherein the Zabuz is prepared ; 
and the very moment the new moon is seena 
spade is struck into the ground before ‘‘ the 
Enclosure of the Tombs,’’ wherein a pit is after- 
wards dug, and filled with firewood, and lighted, 
and kept burning through all the ten days of 
the Muharram solemnities. Those who cannot 
afford to erect a fabut kana, or even to put 
up a little fadu¢ or ¢fazza in their dwelling- 
house, always have a Muharram fire lighted, 
although it may consist of only a night-light 
floating at the bottom of an earthen pot or 
basin sunk in the ground. It is doubtful 
whether this custom refers to the trench of 
fire Husain set blazing behind his camp, or is 
a survival from the immemorially older Ashura 
(“ten days’’) festival said to have been insti- 
tuted in commemoration of the deliverance of 
the Hebrew Semites from Pharaoh and his host 
at the Red Sea; or derived from the yet more 
ancient Bael fires ; but, in India atleast, these 
Muharram fires, especially among the more 
ignorant populace,—Hindus as well as Mo- 
hammedans,—are regarded with the most 
profound awe, and have a greater hold on 
their reverence than the fabu/s themselves. 
All day long the passers by stop before 
the fires, and make their vows over them, 
and all night long the crowds dance round 
them, and leap through them, and scatter 
about the burning brands snatched from them. 
The Z¢adu¢ is lighted up, like an altar, with 
innumerable green coloured wax candles; 
and nothing can be more enchanting than the 
appearance of an Imambarrah of white 
stone, or polished white stucco, picked out 
in green and gold, and all aglowing with 
glass chandeliers, sconces, and oil lamps 
arranged along the leading architectural lines 
of the building, and its faduf on one side, 
dazzling in white and gold, and green, to 
blindness. Before the zabu? are placed the 
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‘“ properties ’’ to be used by the celebrants in 
the “ Passion Play,’ the bows and arrows, 
the sword and spear, and the banners of 
Husain, &c.; and in front of it is set a 
movable pulpit, also made of the costliest 
materials, and covered with rich brocades 
of green, and shimmering gold, and white. 
Such is the theatre wherein, twice daily 
during the first ten days of the month 
of Muharram, the deaths of the first 
martyrs of Islam are yearly commemo- 
rated in India. Each day has its special 
solemnity, corresponding with the succession 
of events during the ten days that Husain was 
encamped on the fatal plain of Kerbela; but 
the prescribed order of the services in the 
daiiy development of the great Shiah function 
of the Muharram would appear not to be always 
strictly observed in Bombay. 

During the four days after the Zabuzs have 
been carried to the houses of those who 
do not possess permanent representations of 
the tombs of Kerbela, there is little 
unusual excitement to be observed among 
the Shiahs in any Indian city; and this time 
is usually devoted by them to paying visits 
to each others’ fabut kanas, and Imam- 
barrahs. Women and children, as well as 
men, are allowed to enter them; and Hindus 
and Christians, if they please, may join the 
company. Only the Sunni Mohammedans are 
denied, and, under the English rule, prevented 
admission,—simply as a police precaution. 

The thronging visitors at first cover the 
whole area of the enclosure, laughing and 
talking like the crowd ata fair. But in the 
midst of the hubbub a signal is given, usually 
by the muffled beating of a big drum in slow 
time, the measured beats becoming fainter and 
more faint, until, step by step, the people fall 
back into their places, and are at length hushed 
in a silence of the most expressive dramatic 
impression. Then a mulla% enters the pulpit, 
and intones a sort of ‘‘ argument ’’ or prelude to 
the play. He begins in some such form as 
this :—‘‘O ye Faithful, give ear !—and open 
your hearts to the wrongs and sufferings of 
His Highness the Imam Ali, the Vicegerent 
of the Prophet, and let your eyes flow with 
tears, as water from a river, for the woes that 
befell their Highnesses the beloved Imams 
Hasan and Husain, the foremost of the bright 
youths of Paradise.”’ 

For awhile he proceeds amid the deep silence 
of the eager audience ; but as he tremulously 
chants on, they will be observed to be swaying 
to and fro, and all together; at first almost 
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imperceptibly, but gradually with a motion 
that becomes more and more marked. Sud- 
denly, a stifled sob is heard, and again a cry, 
followed by more and more sobbing and 
crying, and rapidly the swaying to and fro 
now becomes a violent agitation of the whole 
assembly; when,in a moment, itrises inits mass 
as one man, each one smiting his breast with 
open hand, and raising the wild rhythmical 
wail:—‘' Ya Ali! At Hasan At Husain, 
At Hasan At Husain, Husain Shah !” 
As the wailing gathers force, and threatens 
to become ungovernable, a chorus of mourners, 
that has formed almost without observation on 
the arena, begins chanting, in regular Gre- 
gorian mood, a metrical version of the story ; 
and this calls back the audience to itself, 
and, imperceptibly, at last soothes and 
bequiets it again. At the same time the 
celebrants came forward, and take up the 
‘* properties ’’ before the Zadu¢; and one repre- 
sents Husain, another al Abbas his standard 
bearer, another Harro, and another Shamer ; 
all going through their several parts (every 
now and then explained by the chorus), not 
after the manner of actors, but of earnest 
men, absorbed in some high sacrament, and 
without consciousness of themselves or their 
audience. 

The first day’s performance should repre- 
sent the departure of Husain, against the 
moving entreaties of his family, from Mecca, 
and the subsequent murder of his cousin 
Muslim; and so day after day each succeed- 
ing act of the events at Kerbela should be 
represented. It is open to question whether 
this is ever actually done in India as it is in 
Persia: but always on the fifth day the 
banners of Husain and his children are 
taken in procession through the streets, and 
his horse is paraded, attended by men bear- 
ing murchals [peacock tails], and chaurdes 
[whisps made of yak tails, or of shreds of 
ivory or sandalwood], and a/tadzs [banners 
embroidered in gold with the figure of 
the sun], insignia recognised everywhere in 
the East as the most imposing symbols of 
royalty and empire. On the seventh day 
the marriage of Cossim is represented by a 
wedding procession through the streets by 
torchlight, a quire of young men chanting 
funeral dirges (in place of the usual troop 
of dancing girls) going before the bride- 
groom, who is distinguished from the rest 
by a golden or silvern umbrella held over 
his head: and on the tenth, in com- 
memoration of the death of Husain on 
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that day of the month, the ¢aduz/s are carried 
to the Muslim cemetery, as representing ‘‘ the 
plain of Kerbela,’’ and at magnificent Bom- 
bay—as re-built by the magnificent-minded 
Sir Bartle Frere—into the sea ; which in Bom- 
bay does not simply stand mystically for 
the Euphrates, but is regarded as that river 
itself, seeing that in a sense it may be said to 
flow down the coast of Western India. When 
Husain’s horse is brought into the arena of 
the Imambarrah, and his little sons, and 
daughters, and nephews appear on the scene, 
seated on thrones carried on men’s shoulders, 
the rage and agony of the people become un- 
controllable ; and for this reason no represen- 
tations of the dead Husain, or of his children, 
or horse, are allowed to be taken through the 
streets of Bombay, for fear of exciting outrages 
against the Sunnis. 

On this 1oth of Muharram every house 
wherein a fadu¢t is kept, or has been 
put up for the occasion, sends forth its 
separate cavalcade, or its company on foot, 
to join the general funeral procession ; which 
in the native Muslim States sometimes 
assumes the character of a most imposing 
military pomp. First go the musicians, with 
pipes and cymbals, and uplifted straight horns, 
and enormous curly ones, and deafening drums, 
followed by the arms and banners of Hasan 
and Husain, and the crests, and other badges 
in gold and silver, or other metals, of Ali and 
Fatima, and these by a chorus of men chant- 
ing a funeral dirge; followed in turn by Husaiu’s 
horse. Next come men bearing censers of 
burning myrrh, and frankincense, and aloes 
wood, and gum benjamin, before the fadz/, or 
model of the tombs of Hasan and Husain, 
upraised on poles, or borne aloft on an 
elephant. Models of the sepulchre of Ali, 
and that of Mahomet at Medina, and 
representations of the Seraph-Beast Burak, 
whereon Mahomet is said to have performed 
his journey from Jerusalem to Heaven, are 
also carried along with the zaduz. There may 
be one or two hundred of these separate foot 
companies, and cavalcades, in the general pro- 
cession ; and it is further swollen by crowds of 
faquirs, and clowns or ‘‘ Muharram faquirs,”’ 
got up forthe occasion in marvellously fantastic 
motley, figuring, one as “Jack Priest,” 
another as ‘‘ King Tatterdemalion,’’ and others 
as ‘‘ King Clout,” ‘‘ King Ragamuffin,’’ ‘‘ King 
Double Dumb,’’ anda hundred like ‘‘doubles’’ 
of the following of the ‘‘ Lord of Misrule,’’ or 
‘‘Abbot of Unreason,’’ of our Catholic fore- 
fathers. An immense concourse of people, 
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representatives of every country and cos- 
tume of Central and Southern Asia, runs 
along with the endless procession. In Bombay, 
after gathering its contingent from all the 
Shiah households, as it winds its way through 
the tortuous streets of the native town, the living 
stream at length emerges upon the Esplanade 
on the side bordering Back Bay; the whole 
green Esplanade,—‘‘the plain of Kerbela ”’ 
for the day,—from Bombay Harbour to Back 
Bay lying almost flush with the deep blue sea, 
with its white selvedge of sleepy surf. The 
commotion and uproar of its advance can be 
heard a mile away, and long before the pro- 
cession takes definite shape through the clouds 
of dust and incense that move before it. It 
moves headlong onward in an interminable line 
of gleaming swords and glancing spears, and 
blasoned suns (@fdatzs) and waving banners, 
and State umbrellas, and thrones, and canopies, 
and exalted above all the fadbufs, framed of 
the most elegant shapes of Saracenic archi- 
tecture, glittering in white and green and 
gold, and rocking backwards and forwards in 
mid air, like great ships upon a rolling sea, 
from the rapid movement of the hurrying 
multitudes, all swarming westward, to the 
banging, rattling, yelling of drums, blowings 
of horns, shrillings of pipes, and the ceaseless 
minatory wail of ‘‘ Ya Ali ! Az Hasan Az 
Husain, At Hasan At Husain, Husain 
Shah /’’—drowned, drowned, drowned, in 
blood, in blood, in blood ; all three, fallen, and 
prostrate, anddead! Ya Ali! At Hasan, At 
Flusain, At Hasan At Husain, Husain 
Shah /’? — until the whole welkin rings 
and pulsates with the wide, delirious, re- 
verberating wail. Ever and anon a band of 
naked men, drunk with opium or hemp, 
and painted up like tigers or leopards, 
makes a rush through the ranks of the pro- 
cession, leaping furiously, and brandishing 
their swords, and spears, and clubs in the air. 
The route, however, is strictly defined by a 
line of native policemen, and before these 
representatives of British law and order, the 
infuriated zealots will suddenly bring them- 
selves at full charge to an emphatic halt, and 
wheel round, and retreat back into the body 
of the procession, howling and shrieking 
like a scared and scattered flight of baffled 
fiends. 

And so for a mile in length, the far resound- 
ing, incense fuming, flashing and flaring, 
flaunting and fluttering, towering and tottering, 
surging and staggering old world pagan 
pageant swirls and sweeps on against the 
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rays of the now declining sun, until the sea 
is reached, where it unfolds itself, and spreads 
itself out, along the long white beach in a line at 
right angles to its ‘‘ processional path’’ across 
the Esplanade. Nothing can be more pictur- 
esque than the arrival and tumultuous break up 
of the procession in Black Bay. The temporary 
abuts are taken out into the sea as far as they 
can be carried, and abandoned to the waves ; 
and together withthem all the temporary adorn- 
ments stripped off the permanent Zzadzfs of the 
wealthy ; the dancing iridescence and sheen of 
it all reviving the vision of the tossed about 
flotsam and jetsam of the Israelites, when, 
overburdened and top heavy with the spoil of 
the Egyptians, they excitedly stumbled across 
the flooded ford at the head of the Gulf of Suez 
to save the recapture of their well-gotten plunder 
from the pursuing cohorts of the Pharoah Ame- 
nophis IV. The operation has a wonderfully 
cooling effect on the mob. Their frantic 
clangours and clamours immediately cease. In 
ironic fact, the mourners for Hasan and Husain, 
having buried their faduzs in the sea, seize 
their opportunity to have a good bath; anda 
little after the sun has finally dropped below 
the western horizon, the whole of the vast 
crowd is seen in the vivid moonlight to be 
slowly and peacefully regathering itself across 
the wide extended Esplanade within their homes 
again ; and the Saturnalia into which the last 
act of the ‘‘ Mystery of Hasan and Husain,” 
has degenerated in India, is closed for 
another year. ; 

Up country, where the ¢adu?/s are carried to 
the Muslim cemeteries, and Sunnis and Shiahs 
meet face to face before the gaping graves of 
Hasan and Husain, the feuds between them, 
that have been pent up the previous 
twelvemonths, are often fought out to 
a bloody end. The custom of carrying 
the Zabuts into the sea at Bombay no 
doubt contributes to the peace in which the 
Muharram is observed by the Muslims of 
that city, — the stateliest, and most pic- 
turesque of the great maritime marts of 
austral Asia. 

The 11th and 12th of Muharram should be 
spent in meditation by the graves wherein the 
tabuts have been laid, and in Bombay, beside 
the sad seashore; but as a spectacle the Mu- 
harram celebration is over with the mad, weird 
masquerade,—Lupercalian, and Salian, but 
never Corybantic in its madness,—of the tenth 
day. The procession on that day is all that 
is known to ‘‘ the general’’ of Europeans of the 
celebration of ‘The Muharram” in India; 
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whence it is popularly designated by them, 
from the semi-voluntary corruption between 
their lips of its repeatedly recurring wail of 
At Hasan At Husain, as “ Hobson- 
Jobson ’’ !—the title given by Sir Henry Yule 
to his great and most fascinating glossary of 
similar Anglo-Indian colloquial words and 
phrases. 


THE EARNING POWER 
RAILWAYS. 


OF BRITISH 


PART 1. 


The comparative earnings of the railways of 


any State may be taken, within certain limits, ` 


as a gauge of the prosperity of its citizens. 
Expansion of trade can only take place where 
facilities exist for the easy and rapid transport 
of commodities. The cheapening of these 
means of communication is, therefore, of vital 
importance to the community. With re- 
gard to fast passenger traffic it is very 
questionable whether the large number of 
high-speed trains induced by the keenness of 
competition can be justified on economical 
grounds. The recognition of this fact has 
accounted for recent arrangements between 
various British railway companies whereby the 
unnecessary duplication of express services is 
being curtailed. In many cases, however, the 
agreements are rather late in the day. Had 
they been arranged a decade or more earlier, 
much capital outlay might have been saved, 
and part at anyrate of the fall in prices of 
railway stocks obviated. 

The provision, moreover, of luxurious accom- 
modation for passengers can hardly be looked 
upon as a diréct incentive to travel—it has 
been called into existence by stress of compe- 
tition, while the acceleration of running times 
has already gone as far as can be reasonably 
expected, in view of the fact that the 
modern non-stop train, with its corridor- 
coaches and dining-cars, demands from the 
locomotive department heavier engines and 
larger coal bills, and inflicts upon the perma- 
nent way department greater costs of track 
maintenance. To what extent it would be 
possible to reform fares on the basis of paying 
for speed it is not very easy to calculate; as, 
however, it is evident that extra speed in- 
volves extra expense disproportionate to the 
fare when based purely on distance, the 
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question arises whether, as things now stand, 
the conveyance of goods does not suffer in the 
matter of charges in order to pay for some of 
the luxury contrived for the passenger. It is 
probably true that, given trains of higher speed 
and greater comfort, the number of journeys 
undertaken by business men is largely 
increased ; but the consequence of this 
is apt to be lack of organisation and 
duplication of expense, as it is often the 
case that a small delay would enable several 
matters to be attended to at once, or a 
good telephone service might obviate the 
necessity of going at all. We must there- 
fore allow, in considering the passenger traffic 
in relation to national prosperity, a factor for 
unnecessary fussiness which need not neces- 
sarily be a permanent feature of national 
business life, and, on the other side, a de- 
duction for the comparative commercial in- 
efficiency of the long-distance express train 
as at present constituted. The higher speed 
involves a better type of coach than could be 
run on local trains, while the tendency is to 
reduce the seating accommodation in propor- 
tion to the weight of the train. Where 
competition has rendered it advisable to 
provide a dining - car this coach is often 
run empty for: over half the journey. The 
most obvious solution is the higher charge for 
the long-distance express train, based on 
calculations of its comparative expense and 
earning power against stopping trains doing 
the same journey. The elimination of 
stoppages and the extra effort required to 
start the train will probably not very much 
influence the result. | | 

A similar condition to the inefficiently loaded 
dining-car obtains with the sleeping-car run 
on night trains, though notin the same degree, 
as these are generally fairly well occupied. A 
single coach, in this instance, however, will at 
most carry 10 to 12 passengers, against 
between 30 to 40 if fitted in the ordinary 
way. 

Of all low-efficiency loads perhaps that of 
the ordinary first-class carriage is the worst, 
as being the most continuous. It is very diff- 
cult to see how this can be remedied, except 
by the expedient of running different trains of 
different classes, which has been avoided for 
many. years on British railways. The entire 
abolition of classes has not yet been tried, 
except on the London tube railways, where con- 
ditions more nearly resemble those of the tram- 
car. Yet even in regard to tram-car services, we 
have lately had in one provincial city the intro- 
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duction of ‘‘ first-class trams,’’ in addition to 
the ordinary cars. 

. So many minor points have thus to be taken 
into account in considering figures of railway 
earnings as an indication of national pros- 
perity, that these require a good deal of 
investigation to determine whether increases 
are merely spasmodic, or really the result of 
an improvement. Improvements which can be 
effected are in the direction of lessening vibra- 
tion, and so enabling the traveller to take 
more frequent and longer journeys with less 
fatigue. In this respect some ofthe French and 
Belgian railways are ahead of the English, 
a fact, however,. which must, to a consider- 
able extent, be attributed to lowerspeed. One 
source of discomfort to the passenger, viz., 
full carriages, can hardly be avoided, although 
much may be done in the abolition 
of unnecessary partitions. The passenger 
coaches on the Great Western or the Cale- 
donian main line trains, for instance, appear 
to go as far as possible in combining a profit- 
able seating capacity with comfort for the pas- 
sengers. The frequency of tunnels in this 
country, as well as the high speeds required, 
preclude the use of the double-deck carriage 
to be found on foreign railways. 

The necessities of modern commerce ren- 
dering frequent journeys imperative, it is 
doubtful whether, if competition between 
different systems were eliminated, there would 
be much effort in the direction of improvement 
of coaches. Certain. of. the lines, however, 
running into districts which it is desired to 


popularise, can only induce frequent travelling 


by increased speed (which, as before pointed 
out, is hardly practicable) or more comfortable 
accommodation. The interior of the carriage 
being apparently incapable of much alteration, 
the balance of the coach is the direction which 
improvement will take. A comparative record 
of vibrations on the different roads, and with 
coaches of varied construction, would be very 
instructive, and might give valuable informa- 
tion as to the safety of coaches of various 
designs. 

“A consideration more immediately depend- 
ing on the prosperity of a country is that which 
affects the goods traffic. 
capital expenditure depends largely upon the 
rapidity with which the goods can be handled, 
and idle rolling stock avoided. 

The depreciation in the prices of stocks is 
probably to be largely attributed to an 
inflation of value when money was cheap, 
followed by a realisation that considerable 
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renewals were due, and the alteration in the 
market condition consequent on the increase 
in trustee securities and numerous government 
loans. | | l 

One consideration which must have a large 
influence on the returns is the question of how 


“much suburban and inter-urban traffic a line 


is working. It is frequently put forward that 
the main railways ‘‘do not want suburban 
traffic ” and only ‘‘ find it a nuisance ;’’ and, in 
the opinion of the suburban passenger, the 
companies, in many cases, appear to bear out 
this theory by giving him every inducement 
not to live in the suburbs. However, we find 
that a very large passenger traffic is dealt with 
in this way, and on many lines effectively, 
considering the difficulties of the heavy rush 
in and out. It is probable that this traffic, 
providing as it does for many years of useful 
life for the coach or engine which modern 
improvements have ousted from the main line 
services, and drawing a steady revenue from 
season tickets (all paid, it is to be remem- 
bered, in advance, and giving a quarter’s use 
of the money), is far more valuable than is 
usually admitted. Where the suburban ser- 
vices are good and reasonably rapid they will 
continue to be a source of revenue, but indi- 
cations are not wanting of a return to city 
dwelling, induced by the fatigue, annoyance, 
and waste of time involved in living some. 
distance out. With the elimination of the less — 
desirable buildings, and erection of blocks. of. 
flats, this is becoming more possible. The 
suburban district can only be adequately 
served by an electric line devoted wholly to its 
requirements, and the possibility of running 
express trains on such a line has already been 
tried in the case of two at least of the London 
tubes. The suburban traffic is more intimately 
related to the prosperity of a town, and, there- . 
fore, of the community, than the ordinary 
main line passenger service, though not, of 
course, to the extent of the goods traffic. 

In dealing with railway statistics, the essen- 
tial figures of cost per ton mile of goods and 
passengers are, unfortunately, not a compul-. 
sory feature in the British railway statistics as 
they are in India or the United States. The 
conveyance of a passenger, or of goods, bya 
slow train may be considerably more profitable 
than by afastone. The number of locomotives 
is alsoapt to be a misleading figure,asa modern 
good engine capable of hauling 300 tons is 
obviously a far more economical unit than 
smaller engines which would be obliged to 
take the same weight in two or three trains, 
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with the consequent multiplication of drivers 
and firemen. 


TRACK MILEAGE. 


The Table given below shows the miles of 
track open for the years under consideration. 
It will be noticed that considerable additions 
were made to the mileage of English rail- 
ways during the year 1908, amounting to 
43 miles of single-track, 27 miles of double- 
track, 11 miles of three-track road, and 31 of 
four-track, although this will refer largely to 
roads made to shorten up the distance between 
two main centres. Scotland only added 10 
miles of single-track (which was cut down 
13 miles during 1906), three miles of double 
and 1 mile of three-track road. Ireland 
has increased its single-track road by I9 
miles since 1906. The double-track has 
increased 7 miles since: the same year, and 
the three-track road 2:— 


TABLE I.—TOTAL LENGTH OF RAILWAY OPEN 
FOR TRAFFIC ON DECEMBER 3IST OF EACH 
YEAR FROM 1905-1908 INCLUSIVE. 


I905. 1906. 1907. 1908. 1909. 
(2) Englan d Miles. | Miles. | Miles. | Miles. | Miles. 
and Wales, 
One track ..} 5,265 | 5,280 | 5,287 | 5,320] 5,299 
Two tracks | 9,257 | 9,330 | 9,343 | 9,370 | 9,379 
Three tracks} 207 218 225 236 261 
Four tracks | 1,002 | 1,028 | 1,042-} 1,073 | 1,106 
Total ..| 15,731 | 15,859 | 15,897 |15,999 | 16,045 
(6) Scotland. 
One track ..} 2,234 | 2,270 | 2,257 | 2,267 | 2,264 
Two tracks | 1,512 | 1,512 | 1,512 | 1,515 | 1,517 


Three tracks 27 27 27 28- 29 
Four tracks 3I 32 33 33 34 


Total ..| 3,804 | 3,841 | 3,829 | 3,843 | 3,844 
(c) Ireland. 
One track ..| 2,655 | 2,702 | 2,699 | 2,692 | 2,721 
Two tracks , 656 660 662 668 667 
Three tracks I I I 3 3 


Four tracks — — — 25 — 


Total z 3.312 | 3,363 | 3,362 | 3,363 | 3,391 


TOTAL CAPITAL OF RAILWAY COMPANIES. 


The importance of the carrying industry is 
at once evidenced by the very large amount of 
the capital invested in the various railway 
companies, as well as by their subsidiary 
activities. All the leading companies are now 
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interested in hotels, forming part of, or being 
adjacent to, their principal stations, and the 
majority have one or more steamship lines, 
which involve extensive investments in harbour 
works. It is, therefore, somewhat misleading 
to compare percentage earnings from purely 
traffic returns with the gross capital invested, 
if it be not borne in mind that this is done to 
establish a basis upon which to compare the 
condition of the various lines. Taking the 
amounts given in the official returns, we find 
that the total paid up and realised capital for 
the railways in England and Wales at the end 
of 1909 was £1,083,935,313, and that this sum 
had increased since i905 by £35,880,378. 
The gross traffic earnings amounted in 1908 to 
#43,919,702, and the gross goods £50,647,426, 
the total representing 8'7 per cent. on the 
capital invested. The nett traffic earnings 
were £29,397,509, representing only 2'7 per 
cent. of the capital invested. 
The order.of hie a is as follows :— 


& 

Midland .. .. os oe 193,089,538 
London aid North- Weien 125,037,883 
Great Western se <.. 96,212,212 
North Eastern 79,926,282 
Lancashire and Voukshive 70,348,806 
South Eastern and Chatham 61,989,335 
Great Northern .. .. 59,608,750 
Great Eastern... 54,348,339 
London and South- Westen. 53,059,072 
Great Central.. 52,490,970 
London, Brighton and South 

Coast .. 28,337,193 


The comparatively San capital of the 
South-Western and Brighton, both paying 
lines, will be noticed. 


GENERAL RETURNS. 


When taking railway statistics as an indica- 
tion of commercial prosperity, it is necessary 
to take the bulk figures for the Kingdom, as 
these, compared from year to year, will show 
the increase or decrease, irrespective of fluctua- 
tions due to competition or specially advan- 
tageous management of a single line. The. 
Tables appended show, for passenger traffic, 
an increase of £1,069,653 for 1906, of £914,291 
for 1907, of £740,659 for i908, and de- 
crease of £369,840 for 1909. The decrease 
in the rate of expansion from this branch 
may be attributed to the natural limit in 
return to be expected from a certain invest- 
ment, as it is obvious that the nearer to 
efficiency the passenger train-load can be 
brought, the nearer must the earnings ap- 
proach to a fixed quantity. 
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The receipts from goods traffic are more 
directly influenced by trade, and here we have 
an increase of £1,787,018 for 1906, increase of 
£2,057,534 for 1907, and the large decrease of 
42,001,470 for 1908 only recovered to the extent 
of £422,802 in 1909, the falling off in revenue 
from the internal carrying. trade being co- 
incident with the depression in the general 
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ways in Scotland, we find the traffic receipts. 
ina more promising condition. For 1905 the 
proportion between total expenses and receipts. 
was 54, for 1906 it was 56, for 1907, 58, for: 
1908, 57 per cent., and for 1909, 57, thusrising 
in the same way as the expenses in England, 
but keeping a much smaller proportion. 

For Ireland the proportion of expenditure to- 


TABLE II.—Gross AND NETT TRAFFIC RECEIPTS FROM ALL RAILWAYS. 
(a) England and Wales. 


il 


1905. 1906. 1¢07. 19¢ 8. 1909. 
£ oo 8 | £ £ £ 
Gross receipts from passenger traffic .. EE N | 42,634,642 43, 548,933 | 44,289,592 | 43,919,702 
Gross receipts from goods traffic.. 47,781,542 | 49,568,560 | 52,226,094 | 50,224,624 | 50,647,426° 
Total gross traffic receipts .. 89,346,53 | 92,203,202 | 95,775,027 | 94,514,216 | 94,567,128 
Working expenditure .. .. .. 60,757,317 | 63,123,063 | 66,495,414 | 66,468,630 | 65,169,619 
Total nett traffic earnings 28,589,214 | 29,080,139 | 29,279,613 | 28,045,586 | 29,397,509 
TABLE III.—Gross AND NETT TRAFFIC RECEIPTS FROM ALL RAILWAYS. 
(2) Scotland. 
1905. 1906. | 1907. | 1908. 1909. 
Sia et a bat, Papas ee eee Senne ae (mee ee ee y 
£ £ l & £ £ 
Gross receipts from passenger traffic ..| 5,014,452 5,068,822 5,178,118 5,203,666 5,080,603 
Gross receipts from goods traffic.. 6,803,286 6,957 5353 7,031,473 6,715,135 6,836,920 
Total gross traffic receipts .. ., 11,817,738 | 12,026,175 | 12,209,591 | 11,918,801 | 11,917,523 
Working expenditure ee oe ae oe 6,780,469 751 19,919 7,480,747 792745430 7,200, I 73 
Total nett traffic receipts 5,037,269 4,906,256 4,728,844 4,644,371 4.717,350 
TABLE IV.—Gross AND NETT TRAFFIC RECEIPTS FROM ALL RAILWAYS. 
(c) Lreland. 
Š 1905. 1906. 1907. ` 1908. | 1909 
b b 4 £ 4 
Gross receipts from passenger traffic ..| 2,140,679 2,179,312 2,248,292 2,171,228 | 2,204,756 
Gross receipts from goods traffic.. ..| 1,826,761 1,868,304 1,945,264 1,948,588 ; 1,992,859 
Total gross traffic receipts ..  .. 3,967,440 4,047,616 4,193,556 4,119,816 | 4,197,615 
Working expenditure .. .. .. 2,526,877 | 2,538,872 | 2,633,033 | 2,664,741 | 2,667,796 
Total nett traffic earnings .. 1,440, 563 1,508,744 1,560,523 1,455,075 | 1,529,819 


state of trade throughout the country. The 
working expenses on the accompanying Tables 
bear to the traffic receipts the proportion of 
63 per cent. for 1905, of 63 for 1906, of 64 for 
1907, of 65 for 1908, and of 63 in 1909. In the 
case of the last-mentioned year it will be seen 
that the higher proportion is due more largely 
to decrease in receipts on passenger traffic 
than to the decrease on the goods. 

Turning to the third Table, that for all rail- 


receipts runs 62, 61, 61, 63, and 62, com- 
paring, in spite of the increase, very favourably 
with the English statistics. 


RECEIPTS PER TRAIN MILE. 


A Table of general interest (Table V.) is that 
giving the receipts per train mile, as showing” 
at a glance the general tendency, based on the 
calculation most usually taken in estimating 
the working conditions. Taking passenger 
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traffic, it will be noted that while England and 
Wales register a falling off for 1907 and 1908, 
Scotland shows an increase. From goods 
traffic the receipts are better for England and 
Wales, as well as for Ireland, but show a 


TABLE V.—TOTAL RECEIPTS PER TRAIN MILE. 


England Un; 
Year and Scotland.| Ireland. ‘Kingdon. 

) a | a da 4 a 
gg (| 1995 48°71 | 40°30 | 43°67 | 47°58 
Ng \ | 1906 | 4819 | 4041 | 43:27 | 47°03 
S $ | 1907 | 4753 | 413 | 4283 | 46°47 
R Òf | 1908 | 47°61 43°08 | 41°80 . 46°86 
SS \| 1909 | 47°20 | 42°97 | 42°99 | 46°56 
> 1905 | 8841 80°88 84°19 87°29 
N 19c6 | 89°31 80°88 | 83:94 ` 88-05 
SS 1907 | 90°82 80-71 84°18  89'42 
SS l 1908 | 91'52 80°30 | 84°99 : 89°87 
So | 1909 | 94°65 | 82°09 | 86°83 | 92°76 
wie (| 1995 | 6423 | 57°49 | 53°71 | 62°93 
St 1906 | 64°09 56°86 53°40 | 62°73 
as | 1907.| 64°12 57°31 53°70 | 62°85 
QS l | 1908 | 63°79 | 58°30 | 53°33 | 62°70 
“S| 1909 | 64°41 | 59°13 | 54°44 | 63°36 


falling off for Scotland, recovered, how- 
ever, in 1909. 
up most to the disadvantage of England, 
considering the much greater extent of the 
railway systems than for either of the other 
kingdoms. In regard to the receipts per mile 
of line open (Table VI.), we find in England a 


TABLE VI.—TOTAL RECEIPTS PER MILE OF 
© “RAILWAY OPEN, 


Year., | and (Scotland. | Ireland. Kinedom. 
£ 4 £ £ 

© S 1905 | 2,642 1,318 646 | 2,132 
SA 1906 | 2,688 1,320 648 | 2,163 
Sa {| 1907 | 2,740.] 1,345 669 | 2,206 
N So 1908 | 2,768 1,354 646 | 2,226 
BS \ 1909 | 2,737 | 1,321 650 | 2,199 
T | 1905 | 3,038 | 1,789 | 552 | 2,469 
N 8 1906 | 3,126 1,811 566 | 2,532 
Nis ' 1907 | 3,285 1,827 578 2,648 
SS [; 1908 | 3,139 | 1,747 579 | 2,538 

`o ` I9O9 | 3,157 | 1,799 588 | 2,555 
EN /: 1905 | 5,680 3,107 1,198 | 4,607 
J 1906 | 5,814 | 3,131 | 1,204 | 4,695 
RO f 1907 | 6,025 | 3,172 | 1,247 | 4,854 
SE ù 1908 | 5,907 | 3,101 | 1,225 | 4,764 
N \ 1909 | 5,894 | 3,100 | 1,238 i 4,754 
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fairly steady increase until 1908, the other 
kingdoms following suit, and Scotland even 
registering an increase for that year. The 
goods traffic shows the decrease for 1908 still 
more markedly. 3 

Neither of these standards of comparison 
can be regarded as ideal. ‘‘ Receipts per 
train mile” take no account of the number of 
passengers carried, or the ratio of the dead 
weight of the average train to the average 
number of passengers carried one mile in such 
a train. ‘‘ Receipts per mile of line open ” is 
less objectionable. If only ton mileage and 
passenger mileage statistics, often collected, 
were invariably published, traffic density could 
be accurately computed. 


TOTAL EQUIPMENT. AND EARNINGS PER 
UNIT OF EQUIPMENT. 

In comparing the earnings of the various 
lines it is convenient to arrive at an average 
for such items as net earning per locomotive, 
earnings per passenger vehicle and per com- 
pany-owned goods waggon, and the wages 
and fuel cost per locomotive. From the accom- 
panying Tables, Nos. VIIL., VIIL., and IX., we 
find the three former, the wages and fuel costs 
being computed from the statistics of the five 
leading: English railways. The three years, 
1906, 1907, and 1908, give an average of 
44,780 for the gross.earnings per locomotive, 
and £1,456 forthe-nett earnings. The falling- 
off in these items for the year 1908 is more 
noticeable in the case of nett than of gross 
earnings. The average gross earnings per 
passenger vehicle amount to £702, the steadi- 
ness of this figure in the statistics for the whole 
kingdom being remarkable. The earnings per 
goods waggon average out at £86. . 

In the returns for Scotland the low figure 
for the goods waggon earnings is particularly 
noticeable. The nett earnings per locomotive, 
however, considerably exceed those for English 
lines. On the smaller amount of gross earnings 
all three figures for Ireland are remarkably 
good. 


LONDON AND NORTH-WESTERN RAILWAY. 


The total authorised capital of the London 
and North Western Railway was, in 1909, 
$133,988,853, of which £125,037,883 has been 
paid up, including loans and debenture 
stock. The gross earnings for passenger 
and goods traffic were 415,451,390, amount- 
ing to 12 per cent. on the capitalisation. 
As this line has the longest mileage of. 
the British railways, it is usually placed 
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first in dealing with railway statistics. 
The suburban traffic on this railway is princi- 
pally confined to Birmingham, where, however, 
it has reached a high state of efficiency: so 
much so, that this is one of the few cases in 
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and nett earnings per vehicle, and the same 
for the goods waggons. Taking these figures 
in the order given, it will be seen that the 
number of locomotives has slightly decreased, 
owing to the introduction of heavier types with 


TABLE VII.—TotTat RETURNS FOR ALL RAILWAYS. 
(a) England and Wales. 


IG03. 1906. 1907. 1908. 1009. 
I. 
Number of locomotives .. .. 18,881 18,926 19,175 19,356 19,543 
£ £ £ £ £ 
‘Gross earnings per locomotive 4,685 4,750 4,860 4,730 4,715 
Nett earnings per locomotive 1,496 1,497 1,481 1,392 1,450 
II. 
Number of passenger vehicles 58,605 57,985 58,726 58,940 58,957 
l £ & b 4 £ 
‘Gross earnings from passenger trafħc.. 40,762,166 | 40,572,575 41,149,320 | 41,523,557 41,113,345 
“Gross earnings per passenger vehicle .. 695°5 700 702 705 698 
ILI. 
Number of goods waggons .. 565,019 573,485 586,688 590,406 592,167 
£ £ £ £ £ 
-Gross earnings from goods traffic 47,781,542 | 49,460,348 52,127,144 50,129,841 50,551,339 
‘Gross earnings per goods waggon 84°7 86°4 88°9 85 85°5 
{ 
TABLE VIII.—ToTAL RETURNS FOR ALL RAILWAYS. 
(b) Scotland. 
1905. 1906, 1907. 1908. 1920. 
I. 
Number of locomotives 2,399 2,460 2,478 2,478 2,499 
£ £ & & & 
-Gross earnings per locomotive 4,930 | 4,890 4,930 4,815 4,770 
Nett earnings per locomotive 2,095 1,996 1,908 1,872 1,889 
II. 
Number of passenger vehicles .. +» 8,146 8,285 8,476 8,463 8,510 
b 4 £ £ £ 
Gross earnings from passenger traffic..| 5,014,452 5,068,822 5,178,118 5,203,666 5,080,603 
‘Gross earnings per passenger vehicle .. 615°5 613 611 614°5 597 
III. 
Number of goods waggons.. .. a 154,837 157,087 156,526 154,891 152,595 
£ £ £ £ 4 
‘Gross earnings from goods traffic 6,803,286 6,957,353 7,031,473 6,715,135 6,836,920 
Gross earnings per goods waggon 43°9 44°3 44°9 43°4 44°8 


which railway travelling is preferred to 
tramway for short distances. Table X. 
gives the number of locomotives on the 


to this cause. 


greater hauling capacity. 
effected on the wages in 1908, attributable 
Further savings may be antici- 


A saving was 


system from 1905 to 1909 inclusive, the cost 
per locomotive in fuel and wages, and the 
gross and nett earnings per locomotive, also 
the number of passenger vehicles, the gross 


pated through working agreements allowing of 
the use of less express engines. The fuel cost 
per locomotive must naturally rise as the type 
increases in size, and speeds become faster. 
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The increase in this item, which has doubled 
since 1898, is, of course, largely due to the rise 
in the price of coal, particularly during the 
coal strike period of 1900, when figures rose 
on all the lines, and the great proportion of 
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gradual elimination of the older and smaller 
types. The number at present is 184 less than 
at the end of 1904, in spite of the larger number 
of dining-cars which modern long-distance 
running necessitates. The gross earnings 


TABLE IX.—ToTAL RETURNS FOR ALL RAILWAYS. 
(c) Ireland. 


1905. 1g06. 1907. 1008. 1909. 
I. 
Number of locomotives 829 844 851 857 858 
£ É £ £ £ 
Gross earnings per locomotive 4,710 4,715 4,850 4,730 4,810 
Nett earnings per locomotive .. 1,746 1,790 1,832 1,705 1,786 
II. 
Number of passenger vehicles 3,069 3,083 j 3,140 3,123 3,133 
£ 4 £ & £ 
Gross earnings from passenger traffic.. | 2,104,108 2,142,611 2,211,464 2,133,996 2,166,009 
Gross earnings per passenger vehicle., 684 695 704 683 693 
IHI. 
Number of goods waggons .. .. 20,028 20,128 20,449 20,562 20,731 
& £ 4 É £ 
Gross earnings from goods traffic 1,798,520 1,838,077 1,913,218 1,916,803 1,960,701 
Gross earnings per goods waggon 89°9 gI°s 93°5 | 93°3 94'6 
TABLE X.— STATISTICS OF RETURNS OF THE LONDON AND NORTH-WESTERN RAILWAY. 
1905. 1906. 1¢07. 1908. 1909. 
I. 
Number of locomotives 3,035 3,018 2,979 2,966 3,010 
£ £ £ 4 £ 
Wages, cost per locomotive 240'5 258'5 280 274.5 255 
Fuel, cost per locomotive 285 294°5 362 400 329 
Gross earnings per locomotive 4,715 4.905 5,165 5,055 4,965 
Nett earnings per locomotive 1,647 1,703 1,752 1,633 1,685, 
II. 
Number of passenger vehicles 9,500 9,533 9,559 9,509 9,454 
& 4 4 £ £ 
Gross earnings per passenger traffic ..| 6,144,741 | 6,291,986 6.413,509 6,465,299 | 6,412,408 
Gross earnings per passenger vehicle.. 647 660 671 681 678. 
III. 
Number of goods waggons .. 76,494 775224 77,714 78,077 78,427 
£ 4 £ £ & 
Gross earnings from goods traffic 8,154,478 8,494,993 8,974,477 8,544,488 8,542,209 
Gross earnings per goods waggon 106°5 110°! | 109 


the increase can now be attributed to the 
causes mentioned of faster and heavier trains. 
The gross earnings per locomotive have not 
increased in proportion to the extra cost of 
fuel, thus bringing about a diminution in the 
nett earnings. 

The number of passenger vehicles shows a 
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from passenger traffic show up to 1909an in- 
crease steadier than the weekly traffic returns 
would have led one to expect. 1906 is 
4147,245 better than 1905, 1907 shows a 
further increase of £121,523, and 1908 an 
increase of £51,790, wiped out by the de- 
crease for 1909. The gross earnings per 
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passenger vehicle increase in a very small 
degree, the earnings, as far back as 1894, being 
£615. 

Goods waggons are very difficult things to 
check, as naturally the carriage of goods in 
Owners’ Own waggons is paid for, but not 
differentiated in the returns. The charge for 
demurrage, if rigidly enforced, should raise 
the efficiency of this department. The gross 
earnings increased £340,515 during 1906, 
£489,484 during 1907, and dropped £429,984 
in 1908, recovering only £29,689 in 1909. 
This serious decline is due to the unsettled 
and depressed conditions of trade, while it 
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MIDLAND RAILWAY. 

The total authorised capital of the Midland 
Railway is the largest of those of any of the 
English railways. In 1909 this amounted to 
£193,900,302, and the paid-up capital to 
193,089,538. The increase in the last two 
years is considerable, amounting to £1,130,486. 
The gross traffic earnings for 1908 were 
413,389,937, or 6°9 per cent. of the paid-up 
capital. The Midland Railway is frequently 
reckoned as second in importance tothe London 
and North-Western. It is second in gross traffic 
receipts, and first in capital. The number of 
locomotives has very slightly increased during 


TABLE XI.—STATISTICS OF RETURNS OF THE MIDLAND RAILWAY. 


1905. 
I. 
Number of locomotives p4 2,790 
£ 
Wages, cost per locomotive m 298 
Fuel, cost per locomotive i 212'5 


Gross earnings per locomotive 
Nett earnings per locomotive 


II. 


Number of passenger vehicles 5.392 
& 


Gross earnings from passenger traffic 
Gross earnings per passenger vehicle 


3,850,685 
715 


III. 
Number of goods waggons.. 117,672 
£ 
7,781,446 
66°1 


= 4,170 

. 1,347 
Gross earnings from goods traffic af 
Gross earnings per goods waggon . | 
is possible that the competition of extended 
services on other lines has partly contributed. 
The earnings per vehicle have naturally 
fallen off in proportion. The figures for 
total waggons employed show.a fairly steady 
increase. The earnings per vehicle compare 
fairly favourably with those returned for other 
lines. The proportion of waggons per loco- 
motive is, in this case, only 26. 

In Table X are the detailed figures of the 
earnings on this system for the years ending 
1909. 

Gross and nett earnings per locomotive are 
higher than the average for all the railways 
in England and Wales, while the gross 
earnings per passenger vehicle approximate to 
the average, and the gross earnings per goods 
waggon are about 20 per cent. in excess of the 
average. 


1906. 1907. 1908. 1909. 
2,792 2,792 2,803 2,802 
£ & £ & 

308 325 315 303 
224 277.5 308°5 241 

4,285 4,490 4,320 4,300 
1,346 1,362 1,281 1,349 
5430 55457 5,480 5,482 
& É 4 L 

3,960,803 4,040,692 4,047,598 | 3,943,347 
729 741 739 719 
| 
117,730 117,833 117,573 117,574 
& £ | & £ 
8,002,971 | 8,491,419 8,067,284 8,096,973 
68-0 72°1 | 68:0 | 68'9 


the four years under consideration ; in fact, 
so slightly that it might almost be reckoned 
to have remained constant since 1904. The 
wages cost per locomotive has increased 
largely, and is still in advance of the 
figure (4296) taken as an average for first- 
class railways. The same will be remarked 
in the cost of fuel per locomotive. The gross 
earnings are also low. The earnings per 
passenger vehicle are good. In the ten years 
ending 1904 these had risen £83. The number 
of goods waggons has been decreased, and is 
now considerably less than in 1904. The 
earnings have considerably improved, but are 
still less than the average (£85 for this year). 
The proportion of waggons to locomotives is 
very nearly 42 to 1. Compared with the average 
earnings for England and Wales, the nett loco- 
motive earnings on this system are below the 
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average, the earnings per passenger vehicle 
above, and per goods waggon below. Wages 
cost per locomotive are above and fuel costs 
below those ruling on the London and North- 
Western Railway system. 


THE TESTING OF LATHE TOOL 
STEELS.* 


A great deal of testing of lathe cutting tools has 
been done in the past by various experimenters, and 
is being done every day by steel manufacturers for 
their own information, but there is unfortunately an 
entire absence of uniformity of standard in the making 
of these tests. There are two methods of testing most 
commonly adopted. The first is to find the length of 
time the tool will run in the lathe under a given set 
of constant conditions before requiring regrinding ; 
the second is to find the cutting speed which shall 
cause the edge of the tool to be completely ruined 
in twenty minutes. 

Tests representing prolonged durability are of 
doubtful value. It is more to the purpose to know 
the highest cutting speed which may be maintained 
during some practical period of time—say, twenty or 
thirty minutes—without regrinding. 

Mr. Taylor recommends that in the case of the 
twenty minutes’ test about eight tools of each kind 
should be prepared—say I1 by 12 and about 18 
inches long—treated and shaped in every way alike. 
They should then be run one tool after another, each 
for a period of twenty minutes, and each at a little 
faster cutting speed than its predecessor, until the 
cutting speed has been found which will cause the 
edge of the tool to be completely ruined at the end 
of the twenty minutes. This speed is then called 
the ‘‘ standard speed.”’ 

As an improvement on each of the previous methods 
of testing the writer ventures to submit anew method, 
which he calls the ‘‘ speed-increment test,” and which 
he has fouud to give reliable results with a minimum 
expenditure of time and material. 

The method is as follows: — 

A testing lathe sufficiently large for the purpose, 
and driven electrically, is so fitted as to be capable 
of a very fine adjustment of speed of rotation. The 
tool to be tested is started on a standard cut—say, 
3 by ;4—in the testing lathe at a surface speed of, 
say, 30 feet per minute, and the cutting is allowed to 
proceed under a gradually increasing rate of speed by 
equal increments of one foot per minute, each minute 
throughout the test, until the tool breaks down. That 
is to say, the speed increment is increased gradually 
and regularly while the test is proceeding, in the 
same way as the load increment is increased in the 
tensile test of a steel bar in the testing machine. 


* Abstract of a paper read by Professor W. Ripper, 
D.Eng., M.Inst.C.E., before the Engir ering Section of the 
British Asscciation at Sheffield, 1910. 
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Then, if the mean cutting speed in inches from 
start to finish of the trial be multiplied by the area 
of the cut, the result is equal to the number of cubic 
inches of material turned off by the tool during the 
test, and this is the measure adopted to represent the 
merit of the tool. 


THE FOREST PRODUCTS OF 
JAMAICA. 


The woodlands of Jamaica are not confined to any 
particular part of the island, but are found occupying 
extensive areas in each parish, with a total of between 
400,000 and 500,000 acres, or about one-sixth of the 
whole island. This does not include lands that have 
been cut over, and are now in bush or in second 
growth trees. These would considerably increase the 
area under forest. A very rapid clearing of the land 
has been taking place during the last twenty years. 
An estimate made in a report on the Crown lands in 
1886 placed the virgin forest area at upwards of 
800,000 acres. -Since then there has been an annual 
clearing of about 20,000 acres for purposes of culti- 
vation. According to a recent report by the Canadian 
Trade Commissioner in Jamaica, the timbers there 
may be summed up for the most part as hard woods, 
with a comparatively small number of soft woods, of 
which only a few possess strength and durability 
sufficient to bring them into general use. In the 
past, Jamaica mahogany was much prized in the 
English market, and commanded a higher price 
than that of Central America on account of its 
hardness and curly mottled grain. At present the 
export has dwindled to an amount which is hardly 
worth mentioning, but in former times a very large 
amount was exported. Isolated trees are still found 
of a circumference of over twenty feet, but they rarely 
exceed four feet in diameter. Logwood was intro- 
duced at the beginning of the eighteenth century, 
and has so taken root in the lower lands as to ex- 
clude all naturally indigenous species, and to yield 
a large amount for export. Of late years the export 
has been largely met by the extraction of root 
wood, which is now very valuable. It generally 
acquires in from ten to twenty years a diameter of 
nearly one foot, so that it is of easy and rapid growth. 
The fustic is another tree of special importance in the 
island. Unlike logwood, it does not propagate itself 
to the exclusion of other species, and requires a longer 
time to arrive at maturity. The trees aie found of 
about three feet in diameter, and of a height of about 
sixty feet. It yields a yellow-brown timber, which is 
close-grained and used locally in carriage building. 
Its export is chiefly as a dye wood. A wood used 
largely in Jamaica is that yielded by the blue or 
mountain mahoe, a tree rising from fifty to eighty 
feet in height, and with a diameter of about three 
feet. Ofa dark blackish-green colour, with a succession 
of lighter and darker bands when polished, it is found 
vaiuable for furniture and cabinet work, for interior 
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work in houses, for railway sleepers and for shingles. 
The bark yields a good fibre suitable for short lengths 
of rope and cordage. Bitter wood is found to grow 
to as great a height as eighty feet with a diameter of 
two feet. The wood is largely exported, and 
forms the ‘‘ quassia’’ of commerce. It is exported 
for use in beer manufacture and for making cups 
which render bitter water left in them. Locally the 
wood is used for ceilings and furniture, as it is objec- 
tionable to insects. During the year 1908-9 the 
vatue-of the-exports of-timber and-forest products 
from Jamaica was £182,550. 


PROBABLE DEMAND FOR AGRICUL- 
TURAL MACHINERY IN ASIA MINOR. 


Mr. Consul-General Lorimer’s Report on the 
Trade of Baghdad for 1909 (F.O. Reports, 
Annual Series, No. 4482) states that the Turkish 
Government have appointed a director of agri- 
culture for Baghdad. It is understood that 
he has advised the establishment of an agri- 
cultural bank and an agricultural school, and that 
he is urging the larger owners of land to adopt 
modern ploughs and mechanical reapers and thresh- 
ing machines. Simultaneously Sir William Willcocks’ 
irrigation schemes are in course of execution. These 
factors are likely to conduce, sooner or later, to a 
demand for agricultural machinery of all descriptions. 
The importance of the market which may thus come 
into existence may be judged from the extent of the 
lands—some millions of acres—which may eventually 
become available for cultivation. It will also be de- 
termined, however, in some degree by the form of 
land tenure that may come into vogue, and the pro- 
portion of large to small landowners. 

Ploughs and agricultural machinery should be of 
light make, and they must be cheap in order to tempt 
the native experimenters. The soil is clay and sand, 
not heavy, and the draught animals being small, light 
ploughs are essential. There are no made roads, and 
machines would have to cross unbridged ditches and 
water channels in doing their work, hence they should 
be light in weight and strong and simple in construc- 
tion in order to suit the conditions of the country. 

The only available kinds of fuel are kerosene, wood, 
and brushwood. No coal or electrical power is pro- 
curable. These facts should be borne in mind in 
constructing engines to produce motive power for 
driving or drawing machines. 

An enterprising French firm has already supplied 
its agent at Baghdad with two sample ploughs, but 
these are said to be unsuitable and too heavy for the 
local requirements. 

German firms established in Anatolia and Syria 
are said to supply ploughs and machinery to land- 
owners and farmers there on the hire system or the 
payment on instalment system. Some similar system 
would need to be adopted here to make the use of 
agricultural machinery popular, 
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THE HUMAN HAIR INDUSTRY IN 
AUSTRIA. 

In Bohemia, Moravia and Silesia, the marketing 
of human hair and the making of human hair nets, is 
an important business. The chief centres for the 
industry are found in the south-east part of Bohemia, 
centering in the towns of Irhow-Kamenitz, Chotebor, 
Chrast, and Raubowitz. The business is both a 
factory and a home industry, one class of human 
hair coming from China and the other class being 
a home product. Large quantities of what are known 
as combings are imported from China vić Trieste or 
Hamburg, packed in cases wrapped in straw and 
weighing from 123 pounds to 130 pounds per bale. This 
Chinese hair is all chemically bleached in a solution of 
hydrogen peroxide and assorted according to lengths, 
then dyed according to the colour and shade desired 
by purchasers. The lengths vary from 6 inches to 
35 inches. The work of assorting and classifying 
the hair according to various lengths is done by girls 
and women, beginners being paid from 6d. to 7d., 
and expert workers from Is. 8d. to 2s. 6d. per day. 
The dyeing and bleaching is done by men, who 
receive from £2 16s. to £3 15s. per month. The 
human hair nets are made from Chinese hair, as native 
hair is too fine and soft. This business is largely 
a home industry, the work being done by women 
and girls. An experienced worker earns from 
Is. to 1s. 4d. per day, but each netmaker is 
obliged to have an assistant to tie together the 
single hairs in order to save the time of the 
netmaker. Each week the netmakers are given 
a quantity of hair, which they take to their homes, 
and when the nets are finished and delivered by the 
workers they are allowed 20 per cent. for waste 
of material. The human hair nets are exported to 
the United States, England, France, and Germany, 
very few being worn in Austria. The value of human 
hair and nets exported to the first of these countries 
alone amounted to over £49,000 in 1908. All of the 
hair cut in Austria for export is taken from the heads 
of the peasants in Bohemia, Moravia, and Silesia. 
The first quality, according to the American Consul 
at Prague, comes from Moravia and Bohemia, and 
the less valuable from Silesia, while a considerable 
quantity of inferior hair is cut in Hungary. ‘The 
quality of the human hair depends upon the pros- 
perity of the people, and the care taken of it before 
cutting. The hair is collected by peddlers, or hair 
merchants, who must be of good reputation in order 
to obtain their license. These men, usually accom- 
panied by their wives, make trips through the country, 
lasting, usually, from four to six weeks, going from 
house to house in their efforts to induce women 
and girls to part with a portion of their hair. The 
maximum amount of hair generally purchased by a 
shrewd dealer on one of these trips is from II to 
14 pounds, while many ieturn with less than 
5 pounds. The price paid depends on the length 
of the hair and its colour, chiefly the latter. 
The entire head of hair is not sold at one time, 
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usually but one braid being disposed of at once, 
and another portion being disposed of in about four 
years. No hair is cut from the heads of dead 
people or those suffering from disease. The prices 
paid for braids are from 8s. 8d. to over £4, the 
former being for small braids of short hair. Prices 
paid by the pound vary from £2 Ios. to £16, the 
latter price being for blonde or grey hair, ranging 
from 24 inches to 28 inches long. All of the 
native hair is shipped in its natural state, without 
being bleached or dyed, and the estimated annual 
exports are placed at 13,000 pounds. 


ARTS AND CRAFTS. 


talian Decorative Art.—Most visitors to Italy 
are so bent upon examining her art treasures, ancient, 
medizval, or renaissance as the case may be, that 
they rarely seem to find time to consider, even in the 
most cursory way, what the country is doing at the 
present time in the way of fine art, still less in the 
region of industrial art. But it is really worth while 
to notice what a nation which has produced such 
wonderful applied art in the past is doing to-day. At 
the same time, however, it must be admitted that, 
for all her political unity, it is more difficult to talk 
of Italian decorative art as a whole than of the work 
of perhaps any other European nation. There are 
differences in the ideals of art of London and Man- 
chester, between those of Paris and Lyons, of Berlin 
and Munich, but the gulf between the aims, say of 
Milan and Turin and Rome or Florence, is surely far 
greater. Itisin the main the difference between a 
successful and progressive commercial centre, and 
an equally important ancient town with a long tra- 
dition behind it to which it fondly clings. Any- 
thing, therefore, which may be truly enough said 
of Italian art in one part of the country, 
will not necessarily hold good for another. There 
are, however, some points in which Italy, on the 
whole, certainly seems to lag behind, and others 
on which she is strong. Amongst the weak points 
may be mentioned decoration. The old Italians had 
in a pre-eminent degree the faculty of covering a 
wall space, a ceiling, or whatever it might be, in a 
way that showed not only marvellous manual dex- 
terity and a great deal of feeling, but also a wonderful 
sense of construction and proportion; and to this 
day the quite ordinary average Italian workman will 
sometimes do very clever work of this kind, though 
he probably does something of which good taste, as 
we understand it, is by no means a characteristic 
feature. It is, therefore, rather distressing to see 
not only what is actually being done in the way of 
painted friezes, stencilled patterns, and the like, but 
more particularly the type of decoration which is 
being aimed at. Some of the so-called decorative 
work on and in the modern villas and houses on the 
lakes and round Milan is not only unpleasing—it is 
dull—horribly dull—not simply because we have 
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seen things very much like it before, but because 
it has nothing about it which suggests any local or 
national characteristics—it is merely an insipid copy 
or adaptation of what was being done some few 
years ago pretty nearly all over Europe. It might 
just as well have been produced in Switzerland, 
Germany, or Holland, as in Italy. 

It would not, of course, be fair to judge what is 
being done generally by what one happens to see in a 
few places, but the fact that the models for simple 
decorative painting and stencilling, domestic stained 
glass, &c., designed by Italians and reproduced in 
Italian periodicals might just as well have come, say, 
from Germany, and have been put before the public 
some years back, seems to show that things are not 
going by any means in the best direction. The 
Italians used to have a style of their own in these 
things. If it was not always to the British taste, it 
was at least very highly accomplished work of its kind, 
and it seemed to come almost naturally to those who 
practised it. They appear to be striving just now 
after something which is not their own and which 
allows, moreover, very little play for those qualities 
which they undoubtedly possess. 


The Artistic Crafts—Leatherwork and Jewellery.— 
When we turn to the smaller decorative arts, the 
position of affairs looks much more satisfactory. It 
is true that in the large commercial towns there is 
practically nothing in the shop windows to suggest 
that one is in Italy rather than in Germany or 
Switzerland, for there are crowds of imported goods 
in Italy, as everywhere else, and it almost looks as 
if there the importers took less trouble than else- 
where to consult the probable or possible taste of 
their customers, and in many cases just sent over the 
things they happened to be making for the home 
market. It must be admitted, however, that some 
of the newest so-called Italian leatherwork certainly 
looks as if it had not been executed in Italy. With 
reference to the leatherwork generally, it is a pity 
that the real or supposed wishes of the tourist seem 
to be having rather a bad effect on the work asa 
whole. ‘There is less and less to be seen of the richly 
simple Roman and Florentine tooling and stamping 
on parchment or leather, and more and more of the 
more florid and less characteristic painted work. The 
lacquered leatherwork done more or less in imitation 
of the old Venetian industry, though it is pleasing to 
the eye at first sight, is often disappointing on closer 
inspection, and does not as a rule improve on ac- 
quaintance. 

It is the Italian jewellery which perhaps more 
than anything else calls for our admiration to- 
day. It is true that the pretty old peasant 
jewellery has all but disappeared, and its place 
is being taken by stuff which no educated 
person, at any rate, wants to look at, but 
the better class Italian manufactured jewellery is 
really excellent, and beautiful and tasteful work is 
to be seen in the ordinary jewellers’ shops. It often 
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enough goes back to Greek, Roman, Etruscan, and 
Egyptian models. Some of the things, of course, are 
mere copies, others are adaptations, but in whatever 
style they may be, they are marked for the most part 
by a very real sense of beauty, proportion, and fitness. 
At the present moment the fashion in reproductions 
seems to run rather in the direction of the Etruscan 
work, whilst some of the classic chaplets, composed 
mainly of leaves beaten up from thin gold, are being 
copied and adapted for ladies’ evening hair orna- 
ments, with very light and- charming results. If we 
turn to work which owes its inspiration less directly 
to antiquity, it is interesting to note that the Italian 
jewellers seem to have reached by a very different 
road a form of workmanship very closely akin to that 
most in favour with our own artist craftsmen. They 
are doing a certain amount of work in which bent 
wire and pretty, though not very expensive, stones 
are prominent, which might easily at first sight be 
taken for English craft work. The Italians made a 
very fine show of jewellery at Milan some years ago. 
It looks as though since then they had been going 
steadily forward. 


Lace and Embrotdery.—In the department of 
women’s work, we find again that things are by 
no means at a standstill. In Italy, owing pro- 
bably to economic conditions, the nearest approach 
to our Home Arts and Industries Association is a 
society which devotes itself exclusively to the home 
industries practised by women. The most common 
of these with any artistic interest are naturally lace- 
making and embroidery. Besides the outlook, which 
recent shows in London have made us associate par- 
ticularly with Italian peasant industries, a quantity of 
fairly coarse bobbin lace is being made. It is strong, 
usually copied from good old designs, and in short 
the kind of thing which is pretty enough to attract 
purchasers and not too dear to deter them. Filet 
lace is also being made (and very well made too) in 
some parts of the country, and sometimes it is 
executed in colours with very pretty effect. The 
Sicilian makers of the work done in dried reeds or 
straw seem to have learnt how to use it better than 
last year, and to be producing trimmings which are fit 
for their material, and in their way quite interesting. 
In embroidery, side by side with a good deal which 
has been noticed before, there are one or two new 
things to chronicle. For instance, some work is 
being done, somewhat after the manner of Spanish 
and Italian seventeenth century work, in coral and 
spangles on a cream satin ground. The patterns are 
quite simple, and the effect is not in any way florid 
or overloaded. In fact, executed as this seems to be, 
with taste, it makes a very pretty and dainty decora- 
tion for ladies’ bags, wrap cloaks, and so forth, and 
one which does not make great demands on the 
worker’s patience. There is also some interesting 
and very unusual linen embroidery from Tuscany. It 
is executed on fairly coarse linen, on which back- 
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ground pattern of squares is worked lightly enough 
to form little holes at the angles, and on this patterns 
(the prettiest is a sort of wire trellis) are worked in 
bullion and other stitches, which ‚are usually asso- 
ciated with heavy gold work on satin. Though 
practically no padding is used, the general effect is 
of work in fairly high relief. This is a kind of work 
which might very easily be ugly, and would lend 
itself to all kinds of excesses, but as it is being 
carried out at present it is both tasteful and fresh. 

It is interesting to note that while the Italian 
women seem to excel in embroidery, lace-making, 
and basket work, they do not apparently try their 
hands at so large a range of crafts as Englishwomen. 


EMPIRE NOTES. 


Tropical Colonisation.—An important illustration 
and proof of the possibility of Tropical Colonisation 
in some parts of the Empire was submitted by Prof. 
Gregory in a lecture delivered a few months ago 
before the Geographical Society on ‘‘ The Develop- 
ment of Australia.” He said :—‘‘ The problem of 
white acclimatisation is so complex that the facts of 
experience are more reliable than theoretical con- 
siderations or laboratory experiments. Australia has 
recently supplied a most striking refutation of the 
impossibility or economic impracticability of white 
labour even under such extreme conditions as sugar- 
cane cultivation in a typically tropical climate. The 
Australian sugar industry was formerly dependent, 
except in New South Wales and Southern Queens- 
land, on the coloured labourers, Kanakas from the 
South Sea Islands. In 1901 the Commonwealth 
Parliament prohibited the introduction of any more 
Kanakas, and ordered the return of those already in 
the country on the termination of their agreements.’’ 
He then showed that since the substitution of white 
for coloured labour, Australia, instead of raising halt 
the sugar it needs, now raises more than it can use 
and exports the surplus, whilst the cost of sugar-cane 
production has fallen rather than risen. This state- 
ment appears to be borne out by recent returns, 
which show that while 31,688 tons of sugar were 
produced in 1902 by white labour and 67,000 tons 
by black labour, the estimated production this year 
is 200,689 tons, of which black labour will only 
account for 16,292 tons. The bounty paid this year 
was £573,102 (£261,517 in 1902). Since 1902 the 
Commonwealth has produced 1,481,161 tons ot 
sugar, upon which £4,837,190 has been collected in 
excise duty. The bounty and expenses have amounted 
to £2,831,915, leaving a net gain of £2,005,175 to 
the revenue. 


Railway Nationalisation.—How far the nation- 
alisation of railways may be of advantage to a country 
is by no means an easy question to decide. Govern- 
mental, industrial, and economic conditions alone 
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can determine its suitability or otherwise to any par- 
ticular State. So far as Australia is concerned, the 
problem is being worked out on a comprehensive 
scale, as less than 4 per cent. of the railways of that 
vast territory are in private hands, The reasons for 
the adoption of this system are indicated in a state- 
ment made by Sir George Reid, when he was Federal 
Premier, who said :—‘‘ The State owning an enormous 
quantity of land has, as the representative of the 
whole community, a strong, even an imperative, 
reason for railway construction, which has nothing 
to do with railways from the strict business point of 
view. ...... A railway that for a course of years 
shows a heavy loss... . might have conferred 
untold benefits on the whole community in many 
directions. All these elements have to be taken into 
account by the State that owns railways, and which 
at the same time is responsible for the good govern- 
ment and development of its country.” There have 
been, however, disadvantages as well as advantages 
in the carrying out of a national policy of this kind 
in Australia, but, in the main, the latter appear from 
recent statistics to outweigh the former, and to show 
that, notwithstanding some costly mistakes, the 
railways are revenue producing as well as productive 
of good to the community, in fostering the settlement 
of its lands and promoting its industries. 


The Australian Land Tax.— Australia and New 
Zealand are famed for their legislative experiments. 
One of the most important of these, which has special 


interest in view of home events, is the new tax on- 


. unimproved land values, which has been adopted by 
the Commonwealth Government. In moving the 


second reading of the Land Tax Bill, Mr. Fisher, the | 


Prime Minister, stated that he expected to raise 
41,000,000 of revenue in the year commencing 
July Ist, 1910, by the proposed tax. This 
estimate, however, has been regarded by many 
authorities on land in Australia as much too 
low. One expert puts it as high as £5,000,000. 
The rates to be levied are based on the theory of the 
tax increasing ro rata with every £1 increase in the 
taxable value of land. The rate of tax payable by an 
owner who is an absentee is to be 1d. in the pound 
up to £5,000, with the gradual increase of 1d. per 


415,000 of taxable value until the increment over | 


£80,000 becomes 7d. Exemption up to £5,000 is 
allowed: in favour of owners not being absentees, 
who are also taxed a penny in the pound less, the 
schedule in their case providing for the lower rates. 


The following sample figures indicate the relative 
scale of taxation :— 


Unimproved Proposed Absentee 
Value. Tax. Tax. 
£ £ S d. £ s d. 
5,000 ., Nil Ex 20 16 7 
10,000 24 6 Iı 65 19 5 
20,000 ., 93 I5 o 177 1 8 
50,000 4608 15 O aœ 677 1 8 
80,000 .. 1,093 15 O .. 1,427 I 8 
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In the course of his address, Mr. Fisher gave some 
comparisons of the taxes in force in the different 
Australian States: —New South Wales: 1d. in the £ 
on unimproved value. Victoria: 14 per cent. on the 
capital value, payable on 640 acres and upwards of 
more than £2,500 value. South Australia: Graduated, 
3d. to 1d. in the £, unimproved value. Western 
Ausiralia: $d. to Id. in the £, unimproved value. 
Tasmania: Graduated, jd. to rd. in the J, capital 
value. . 


Proposed New Dry Dock for Quebec.—The com- 
pany which has been formed to carry out the con- 
struction of the new dry dock at Levis is now 
ready to go ahead. Arrangements have been 
made for it to be built by the Dominion Dry Dock 
Company, under the bonus system provided in the 
Subsidy Act of last May. This company represents 
the following lines: the White Star, the Canadian 
Pacific, and the Allan, also Messrs. Harland and 
Wolff and Messrs. Davies Bros., the Quebec con- 
tractors, The dock is to be 1,000 feet in length, 
130 feet wide at the coping, roo feet wide at the 
entrance, and 36 feet wide at the sill. This is 250 
feet longer than the Admiralty dock, now being built 
by the British Government. at Rosyth, and 75 feet 
longer than the Avonmouth dock. The cost of con- 
struction will be over three quarters of a million 
sterling. At Levis, entrance to the dock will be 
possible for two months longer than on the Quebec 
side. The present dry dock at Levis will, when the 
new dock is completed, be used as a secondary dock. 
It is expected that the company will undertake the 
reconstruction of the docks at St. John and Halifax. 
These docks are insufficient for the accommodation 
of the largest type of ships. According to Sir 
Robert Perks, the growth of the shipbuilding in- 
dustry depends upon the extent to which the country 
is willing to pay higher prices for its ships, in order 
to have them built in Canada. 


United States Bankers on Tour.—A large party 
of financial magnates of the United States are about 
to pay a visit to Canada. Many bankers who will 
attend the American Bankers’ Convention at Los 
Angeles over the Loo will return through Canada. 
They have decided upon this course as the result of 
a desire of a number of them to see something of the 
country which is looming so large in the financial 
world. This proposed tour is a further evidence of 
America’s interest in Canadian development. There 
will be about 200 in the party, and they will enter the 
Dominion via Portal and Moose Jaw, passing through 
Vancouver and Victoria. On the return journey two 
car-loads of St. Louis bankers will travel eastward 
by the Central Pacific Railway route. The party 
will include some of the foremost money kings of the 
United States, as every bank in the country is repre- 
sented at the convention. The opinion has been 


_ expressed that it might be a good thing if the British 


banking community were to organise a similar tour. 
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CORRESPONDENCE. 


LEPER IN INDIA. 


With regard to the history of syphilis in India, I 
admit that the name “‘ terribilis morbus ” is vague 
and capable of several meanings besides syphilis, 
but I do not agree with Sir George Birdwood that 
the absence of a Hindu God of Syphilis, while there 
are, as he says, Gods of Leprosy, Small-pox, and 
Cholera, is evidence of the absence of syphilis in 
the Vedic days. In those days syphilis may have 
been, and probably would have been, confounded 
with leprosy and small-pox. Even at the present 
day it is often difficult to diagnose between syphilis 
and modified small-pox, and tertiary syphilis often 
resembles tubercular leprosy. 


C. F. MARSHALL, M.D. 


Sir GEORGE BIRDWOOD writes in reply :— 


I. As Dr. Marshall admits the vagueness of the 
descriptive phrase, ‘terribilis morbus ;” cadit 
questio,—for the present. 

2. I am glad to find him of opinion that ‘ tertiary 
syphilis often resembles tubercular leprosy,’’ because 
this is strong testimony to the scientific insight of 
Dr. Bhau Daji in suspecting a connection between 
them, at a time, 55 to 60 years ago, when it exposed 
him to professional contradiction. But as to Dr. 
Marshall’s opinion of a possible confusion of any 
modification of small-pox with ‘tertiaries,’’—ex- 
cepting in their popular phraseology,—it reminds me 
ofa dispensary patient I once attended in Edinburgh, 
a Kirk ‘ elder,’? who was fain I should accept that 
extemporised theory; and who, when I smiled, 
begged me ‘‘not to tell his grandmother,” with whom 
he lived, and had been living his life long. 

3. I did not expect any one unacquainted with 
India to accept my conviction that had syphilis in 
any of its stages been known in India from even the 
latest Vedic times, a Goddess of Syphilis would have 
been provided for it during the Puranic period. The 
facts I rely on, between others and myself, are the non- 
mention of syphilis as a specific disease by any writer 
of antiquity, Western or Eastern, and the widespread 
mention of it by modern writers directly after it made 
its appearance at Cadiz-Naples, and Calicut. 


St. Luke’s Day. 


REINFORCED CONCRETE SLEEPERS 
AND RESILIENCY. 


Can any member explain to me why a reinforced 
concrete railway tie or sleeper can be elastic or 
resilient, somewhat akin to wood? Some of my 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


1035 


friends, engineers in India, maintain there can be 
no elasticity, but rigidity, as in the case of a block 
of stone. 

JAMES STUART. 


OBITUARY. 


THomaAs-CAsson.—The- death occurred on _Sep- 
tember 21st of Mr. Thomas Casson. He was born 
in Liverpool in 1842, and educated at the Royal 
Institution in that city. He subsequently became a 
partner in Casson’s Bank, but in 1878, on the absorp- 
tion of this bank by the North and South Wales 
Bank, Mr. Casson removed to Denbigh, and began 
to study the subject of the reform of the organ, 
which he eventually made his life’s work. In 1883 
he published his first pamphlet, ‘* The Modern 
Organ,” and took out several patents for mechanism, 
to carry his principles into practice. Finding that in 
spite of the approval of leading authorities it was 
impossible to persuade a builder to undertake the 
matter, Mr. Casson entered into the business him- 
self, devoting much time and money to the further 
development of his system, and taking out several 
additional patents. In 1892 he removed to London. 
In 1894 he patented the ‘ positive” organ, a de- 
vice for rendering a small instrument powerful and 
effective. He became Managing Director of the 
Positive Organ Company, and whilst holding this 
position designed the well-known instrument at the 
London Academy of Music, Princes-street. He 
resigned this position in 1905, but his interest in 
organs remained unabated up to his death. Mr. 
Casson joined the Royal Society of Arts in 1903, 
and in the following year read a paper on ‘‘ Organ 
Design ” before the Society. He also published a 
considerable number of papers and pamphlets on the 
organ and kindred subjects. 


ALFRED HENRY HuTH.—Mr. Alfred Henry Huth 
died at his residence, Fosbury Manor, Wiltshire, on 
the 14th inst. Born in 1850, he was educated at 
Rugby and the University of Berlin. He inherited 
from his father the celebrated Huth library, contain- 
ing a very fine collection of rare and early printed 
books. He made considerable additions to this, and 
was himself responsible for a large portion of the 
well-known catalogue of the library. His principal 
literary work included ‘‘The Life and Writings of 
Henry Thomas Buckle,’ “ The Marriage of Near 
Kin,’”’ a translation in English verse of Goethe’s 
faustus, and ‘* Adventures of Matthew Dudgeon.” 
He was also a frequent contributor to The Times on 
the subject of land legislation. He joined the Royal 
Society of Arts in 1883. He was a Vice-President 
of the Bibliographical Society and of the Roxburghe 
Club, and a director of the Alliance Assurance 
Company. 
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NOTES ON BOOKS. 


ELEMENTARY BOOK-KEEPING. By L. Cuthbert 
Cropper. London: Macdonald and Evans. 2s. 
net. 

In July last, Mr. Cropper’s text-book, ‘‘ Book- 
keeping and Accounts,’? was reviewed in the 
Journal. The author has followed his first work 
up by a more elementary book for the use of be- 
ginners. He complains that most of the existing 
text-books of an elementary character are founded on 
obsolete practice, and his main object in preparing 
the present one has been to make sure “that the 
student shall have nothing to unlearn when faced by 
actual counting-house work.’ The description of 
the methods employed in modern book-keeping, 
and of the various books used, seems very clear 
and complete, and the book, while quite elementary, 
may be usefully recommended to many who have 
passed beyond the stage for which it has been specially 
prepared. 


THE STUDENTS’ CATECHISM ON BOOK-KEEPING, 
ACCOUNTING AND BANKING. By F. Davey, 
A.S.A.A. London: Butterworth and Co. 3s. 6d. 


This work is composed of graduated and classified 
questions and answers so arranged as to form a 
systematic and complete course of instruction in 
book-keeping, accounting and banking. The author 
has had considerable experience of teaching students 
attending commercial classes at various centres of the 
London County Council; he is, therefore, familiar 
with their difficulties, and able to ask and answer the 
questions most likely to trouble them. His definitions 
appear to be in most cases admirably concise and 
clear, but it remains to be seen whether, in a work of 
this size, running to some 450 pages, the catechistic 
form will prove popular with students. The Appendix, 
which contains a graduated course of exercises and 
examination questions, should prove useful to all 
who are anxious to acquire practice in the subjects 
dealt with. 


GENERAL NOTES. 


City oF LONDON COLLEGE.—A course of six 
ectures on ‘‘Silk’’ will be given by Mr. Luther 
Hooper, weaver and designer, at the City of London 
College, Moorfields, E.C., on Tuesday evenings, at 
7 p-m., commencing on Ist November. The fee for 
the course is 2s. 6d. 


THE AUSTRIAN FRUIT INDUSTRY.—The principal 
fruit-producing districts of Austria are Bohemia, 
Styria, and Tyrol, in which a combination of good 
climate and good soil have induced the development of 
high grade fruit culture. In Bohemia, fruit is chiefly 
grown on trees scattered through, and along, the 
borders of fields in which other crops are cultivated ; 
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orchards devoted entirely to fruit trees are not the rule. 
In Styria, the practice is to grow fruit on scattered trees 
in pasture lands. In Tyrol, however, many orchards 
are also found, large areas being under fruit, as for 
instance the apple orchards of Meran. In other 
parts of Austria fruit is cultivated, though mostly 
for local consumption. The fruits of Austria com- 
prise all those known to Central Europe. Plums, 
cherries, apples and pears are, however, the four 
varieties of greatest production. The practice in 
Austria is to plant fruit trees very widely apart at 
a distance of thirty to fifty feet from one another, 
in rows about one hundred and fifty feet apart, 
excepting plums, which are placed somewhat closer 
together. In Styria, high trees are preferred, to 
protect the branches from rabbits, and large game in 
winter after heavy snow, and also because fruit is 
grown there in fields in which cattle are allowed to 
graze. Dwarf fruit growing is not much in vogue in 
Austria, although it has been introduced in recent 
years in agricultural schools and in large private 
gardens. 
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Monpay, Oct. 24...Architectural Association, 18, Tufton- 
street, S.W., 74 p.m. Mr. Edwin Gunn, ‘‘ The 
Architectural Association Excursion to York and 
District, 1910.” 

Junior Institution of Engineers, in the Theatre of 
the United Service Institution, Whitehall, S.W., 
7 p.m., Annual General Meeting. 8 p.m., Mr. 
Bernard A. Kupperberg, “The Manufacture of 
Glass Bottles.” 


TugspAy, Oct. 25...Aeronautical, in the Rooms oF THE ROYAL 
Society of Arts, John-street, Adelphi, W.C., 
8 p.m. x. Mr. Walter F. Reid, “The Use of 
Explosives in Aerial Warfare, with some remarks 
on Aerial Gunnery.” 2. Mr. W. H. Dines, ‘* The 
Practical Application of Meteorology to Aero- 
nautics.”’ 


Junior Institution of Engineers, at Caxton-hall, 
‘Westminster, 7 p.m. Mr. L. W. G. Costello, 
“ Law Relating to Engineering.” (Lecture I.) 


Photographic, 35, Russell-square, W.C., 8 p.m. Mr. 
A. E. Morton, ‘‘ Flowers of a Town Garden.” 


Horticultural, Vincent-square, Westminster, S.W., 
3p.m. Rev. Prof. G. Henslow, ‘‘ Life, a Director 
of Forces in Development and Evolution.” 


Wepnespay, Oct. 26...Royal Soc’ety of Literature, 20, 
Hanover-square, W., 5 p.m. 1 Mr. G. L. 
Kittredge, ‘‘ The Canon’s Yeoman’s Tale.” 
2. Rev. James Hyde, “The Under-thought of the 
Elder Edda.” 


THURSDAY, Oct. 27...Camera Club, 17, John-street, Adelphi, 
W.C., 8 p.m. Mr. H. W. Fincham, ‘‘ Canterbury 
Cathedral.”’ 


Oct. 28 North-East Coast Institute of Engineers 
and Shipbuilders, Newcastle-on-Tyne, 7$ p.m. 
Annual Meeting. 


FRIDAY, 


Physical (at the Electrical Engineering Laboratory, 
King’s-college, Strand, W.C.). 1. Prof. E. Wilson 
and Mr. W. H. Wilson, ‘‘ Demonstration of a New 
Method for Producing High-tension Discharges.” 
2. Mr. F. Rogers,“ The Behaviour of Steel under 
Combined Static Stress and Shock.” 
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THE EARNING POWER OF BRITISH 
RAILWAYS. 


PART II. 


GREAT WESTERN RAILWAY. 


The total authorised capital of this company 
at the end of 1909 was £104,456,829. Of this, 
£96,212,212 is paid up, or raised by loans 
and debentures. The gross earnings on this 
amount to 413,866,129, or at the rate of 14 
per cent. 

The Great Western railway runs from 
London to Penzance, serving the important 
towns of Bristol and Plymouth. It also runs 
north as far as Birmingham, and has recently 
shortened its London-Birmingham connection 
and commenced non-stop expresses on this 
route. Its South Wales line, serving Cardiff 
and Swansea, has been extended to connect 
with a line of steamers to Ireland, vzá Fish- 
guard, and it also connects to the Channel 
Islands vzé Weymouth. 

Statistics of this railway are of particular 
interest, as this line, while one of the mast 
progressive and increasing of British railways, 
is conspicuous for modern rolling-stock, and 
the long distance runs of its express trains. 
The number of locomotives on the line has 
increased during the years under considera- 
tion, but this is consistent in view of the exten- 
sions of train service. The wages cost per 
locomotive has been materially reduced since 
1898, when it stood at 4314. The fuel cost 
per locomotive is now comparatively low, 
though in Igor it rose, owing to high price of 
coal, to £403, showing how dependent the 
great lines are on the fluctuations of this com- 
modity. The gross earnings per locomotive 
remain fairly constant, the nett earnings 
showing a slight falling off. 

The number of passenger vehicles continues 
to increase, but bears only such a small pro- 
portion to the increase in locomotives as to 
point to the conclusion that the increase is 
due more to the addition of improved types 


than to the extension of traffic. The coach 
earnings are comparatively high, thus showing 
longer run hours per coach, and less idle line 
under repair or in sidings. The figure for 
coach earnings on this line has been good for 
a considerable period, being £727 in 1894. 

The gross passenger receipts show a con- 
tinuous and healthy increase up to last year. 
From 1905 to 1906 this was £343,480, from 
1906 to 1907 it was £261,644, and from 1907 
to 1908 it was £245,088, the increase, though 
lower during recent years, being well main- 
tained. 

The number of goods waggons increased in 
steady progression. The gross earnings from 
this source compare favourably with those of 
other large lines, but it is questionable if, in 
any case, the problem of efficient working of 
the goods waggons has advanced much 
towards solution until quite recently. The 
gross earnings per goods waggon are well 
above the average, although there is no reason 
to suppose that this average is anything but a 
low one from the point of view of efficiency. 
The proportion of company-owned waggons is 
low, 26 to 1 locomotive. 

Comparing figures for 1909 only, we have 
for this system nett earnings per locomotive 
£225 above the average for England and 
Wales, £40 above that on the London and 
North-Western, and £705 above the Midland 
figures. As regards passenger rolling stock 
the gross earnings.per vehicle are £128 above 
the average, 4150 above the London and 
North-Western Railway, and £109 above the 
Midland. For goods traffic, per company 
owned goods waggon, the Great Western 
figures are £13 better than the average, but 
#10 less thah on the London and North- 
Western Railway, and £30 above the Midland 
figures. | 

It must'be remembered that the units in 
question are not in any way identical. In 
regard to locomotives, hauling capacity, weight 
of trains, and‘nature of gradient vary not only 
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on the different systems, but on different sec- 
tions on the same system. Passenger coaches 
vary in weight and seating capacity, while the 
number of goods waggons travelling on a 
system includes those hauled for private 
owners. For statistics of the latter to be 
really comparable, it would be necessary for 
the officially published returns to cover not 
only ton mileage, but to distinguish earn- 
ings from company-owned waggons, and 
also from hauling the privately-owned wag- 
gons. Given these, the efficiency of goods 
services can be easily contrasted. 


TABLE XII.—STATISTICS OF RETURNS OF THE GREAT WESTERN RAILWAY. 


I9C5- 
E 
Number of locomotives 2,401 
£ 
Wages, cost per locomotive 297°5 
Fuel, cost per locomotive 248°5 
Gross earnings per locomotive 5,025 | 
Nett earnings per locomotive 1,837 
i 
Number of passenger vehicles 7,220 
; £ 
Gross earnings from passenger traffic. .| 5,791,942 
Gross earnings per passenger vehicle .. 803 
ITI. 
Number of goods waggons .. 64,865 
& 
Gross earnings from goods traffic . | 6,269,897 
Gross earnings per goods waggon 96:8 


LANCASHIRE AND YORKSHIRE RAILWAY. 


This line has a total authorised capital of 
474,745,080. The paid-up capital, including 
loans and debenture stock, is £70,348,806. 
For the same year the gross receipts from all 
sources were £6,413,072, having a proportion 
to the paid-up capital of 9°1 per cent. In the 
preceding year, when less, capital had been 
taken up, this amounted to 6°7 per cent. 

The Lancashire and Yorkshire Railway 
serves the richest industrial field of the 
kingdom, and has a very large excursion 
traffic, besides being situated very favourably 
as regards coal workings. Thus we find that 
the fuel costs per locomotive are low as com- 
pared with other lines. The number of loco- 
motives shows an increase in accordance with 
expansion. The wages cost per locomotive is 
fairly low, but against this is to be considered 
the fact that far the greater proportion of the 
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locomotive running is for goods traffic. Both 
the gross and nett earnings per locomotive 
have fallen off during the years under con- 
sideration, which is here an indication of the 
state of trade in the part of the country covered. 

The number of passenger vehicles shows an 
increase. The earnings per vehicle are rather 
low. 

The number of goods waggons has not been 
materially increased until last year, and stands 
at 21 per locomotive. This department 
appears to be fairly efficient, the earnings being 
good during the first three years, and well 


ka 


1906. 1907, 1908. 1909. 
2,502 2,601 2,668 2,676 
£ £ £ £ 
302°5 291°5 286°5 279 
246°5 281°5 289°5 280 
7:995 5,030 5,020 5,005 
1,806 1,766 1,713 1,729 
| 
7:442 | = 7,664 7:795 7,845 
£ | £ £ £ 
6,035,422 | 6,297,066 | 6,542,154 | 6,499,142. 
812 823 839 828 
66,899 68,258 69,549 69,620 
£ 4 £ 4 
6,454,253 | 6,792,165 | 6,845,960 | 6,887,313 
96°5 99°5 98-4 99 


above the average for England and Wales for 
1908. 


NORTH-EASTERN RAILWAY. 


The total authorised capital of this line has 
not been realised to the extent of the majority 
of English lines. It amounts to £88,895,849, 
of which only 479,926,282 is paid up, includ- 
ing loan and debenture stock. The gross 
earnings of £10,245,746 represent to this a 
proportion of 12°3 per cent. 

The North-Eastern Railway occupies an 
increasingly important position. It serves a 
rich mining and manufacturing district round 
Newcastle, as well as connecting up Leeds 
and Hull and other manufacturing centres 
in South Yorkshire, and acting as the con- 
tinuation of the Great Northern route to 
Scotland. In accordance with the general 
policy of replacing small locomotives by others 


October 28, 1910. 


of greater hauling power, the actual number 
of locomotives has been decreased since 1904, 
when it stood at 2,142, to the 2,000, which has 
been kept constant over the subsequent four 
years. The wages cost per locomotive has 
been reduced for 1908 and 1909, and is in all 
cases well below the average. Even during 
the high coal prices, in 1900, this figure only 
reached £279. The fuel cost per locomotive 
increased more rapidly, and although now 
well below the average, is an indication of the 
rising price of coal, considering the extensive 
coal fields tapped by this line. Both the 
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with other lines is non-existent, is perhaps - 
best capable of being contrasted with the 
Lancashire and Yorkshire Railway. Both 
serving wealthy industrial areas, both with 
collieries on their systems, the one depends 
upon cotton and its allied industries, and the 
other upon coal shipments and engineering 
manufactures. Yet the locomotive and pas- 
senger vehicle earnings are about 30 per cent. 
greater on the North-Eastern system. How 
far the competition of other lines, all entering 
the Lancashire and Yorkshire area, neces- 
sitates the competitive running of partially 


TABLE XIII.—StTatistics OF RETURNS OF THE LANCASHIRE AND YORKSHIRE RAILWAY. 


1905. 
I. 
Number of locomotives ee 1,455 
£ 
Wages, cost per locomotive TEET 208:8 
Fuel, cost per locomotive 169°8 
Gross earnings per locomotive 3,795 
Nett earnings per locomotive 1,204 
II. 
Number of passenger vehicles 4,662 
£ 
Gross earnings from passenger traffic. .| 2,358,058 - 
Gross earnings per passenger vehicle.. 506 
IIT. 
Number of goods waggons . 31,396 
£ 
Gross earnings from goods traffic | 3,162,234 
Gross earnings per goods waggon 1co°7 


gross and nett earnings per locomotive are 
above the average, but do not reach the high 
values of the Great Western Railway. The 
number of passenger vehicles has steadily in- 
creased, and the gross earnings from this 
department show up favourably. The earnings 
per vehicle are well up to the average. The 
number of goods waggons continues to in- 
crease, showing that this company does not 
find itself overstocked. The gross earnings 
of this department, however, have fallen off in 
the last two years, and acting in conjunction 
with the increase in number, this brings the 
earnings per vehicle down to a low figure, 
exceeded by the other four leading lines. 

The number of goods waggons per locomo- 
tive is 55, showing how large a margin has to 
be maintained for those in sidings. 

_ The North-Eastern system, save for the fact 
that in the greater part of its area competition 


1906. 1907. 1908. 1909. 
1,386 1,410 1,525 1,538 
£ & £ & 
229 246 221°5 222 
189'3 228-7 229 184 
4,150 4,220 3,765 3,770 
1,337 1,320 1,113 1,155 
4,516 4,590 4,715 4,761 
£ L £ £ 
2,459,183 | 2,538,583 | 2,508,900 | 2,494,444 
| 549 553 533 523 
31,882 32,603 32,857 33,462 
£ & £ £ 
3,294,675 | 3,408,722 | 3,233,443 | 3,299,809 
103°3 104°6 98°3 98:6 


empty trains it is hard to say. Some weight 
must, of course, be given to the North-Eastern 
method of collecting ton and passenger 
mileage statistics, which undoubtedly tends to 
produce efficient operation. 


GREAT NORTHERN RAILWAY. 


The Great Northern Railway connects up 
London with South Yorkshire, and thence over 
the system of the North-Eastern, with New- 
castle and Scotland. The most important 
towns directly served are not extensively 
manufacturing. 

The number of locomotives is fairly constant, 
and has increased in r-umber by only six since 
1903. The wages per locomotive have not 
materially ‘increased of late years, and are 
below the average. The fuel costs are con- 
siderably'so. The gross earnings per locomo- 
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‘tive are rather low, and the nett earnings also 
down, though not proportionately so. 

The passenger vehicles have increased by 
‘only 33 since 1903. The gross earnings 
ʻappear to hold up, and the earnings per pas- 
‘senger vehicle are well above the average. 

The number of goods waggons continues to 
increase, but the gross earnings show the 
‘usual depression for 1909. The earnings per 
waggon are below the average, taking the 
latter at £86. The number of goods waggons 
‘per locomotive is 31. 

The authorised capital of this line was, at 
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The paid-up capital, including loans and de- 
benture stock, amounted in 1909 to 452,490,970. 
The gross earnings for the same year were 
44,779,000. The proportion to the capital is 
g't per cent. This compares not unfavourably 
with the takings of the leading lines. 

The Great Central (formerly the Manchester, 
Sheffield, and Lincoln) while serving a manu- 
facturing district of dense population, has not 
yet reaped the full reward of its extension to 
London vié Rugby. The locomotives have 
been increased of late years, as in 1904 
these were only 1,063 including those in 


TABLE XIV.—STATISTICS OF RETURNS OF THE NORTH EASTERN RAILWAY. 


IGO5. 
I. 
Number of locomotives 2,000 
l £ 
Wages, cost per locomotive 248°5 
Fuel, cost per locomotive 183°9 
Gross earnings per locomotive 4,545 
Nett earnings per locomotive .. 1,575 
II. 
Number of passenger vehicles 4,359 
Gross earnings from passenger traffic..| 3,028,357 
Gross earnings per passenger vehicle .. 695 
III. 
Number of goods waggons .. 99,947 
£ 
Gross earnings from goods traffic .| 6,062,163 
Gross-earnings- per- goods waggon- -60'6 |- 


1906. 1907. 1908. 1909. 
2,000 2,000 2,000 2,000 

É £ & & 
258 270°3 258:4 253 
203:6 247°2 259°6 204 
4,814 5,107 4,884 4,918 
1,687 1,780 1,533 1,680 
4,478 ` 4,529 4,534 4,580 

& o £ é . £ 
3,163,964 | 3,241,992 | 3,247,522 | 3,224,477 
707 716 716 704 
105,574 109,023 111,086 111,785 

£ £ £ & 
6,463,742 | 6,972,660 =| 6,521,426 =| 6,611,351 

61:2 -64 58°7 59°2 


the end of 1909, £64,719,300. The paid-up 
capital was £59,608,750. The earnings from 
passenger and goods traffic for the same period 
45,757,005, working out at 9°6 per cent. 
Generally the earnings per unit of rolling 
stock bear a close resemblance to those of the 
Midland Railway, save for the fact that it was 
only in regard to earnings per goods vehicle 
that the Great Northern Railway lost ground in 
1908. In each direction there was a decline on 
the Midland Railway, whereas increases were 
obtained on the Great Northern Railway for 
locomotive and passenger vehicle earnings. 


GREAT CENTRAL RAILWAY. 


The Great Central Railway has increased 
its paid-up capital by £5,812,545 since 1905, 
the authorised capital being £60,576,845. 


use on a hire and purchase system. The 
wages cost per locomotive is higher than 
the average for the principal lines. The fuel 
costs have been considerably reduced during 
the past year; they had otherwise run rather 
high. The gross earnings per locomotive show 
fairly well, considering all circumstances, but 
the nett earnings are rather low. l 

The number of passenger vehicles has been 
considerably increased of late years. The 
earnings from this department are well main- 
tained, and the earnings per coach are excep- 
tionally good, and above the average. The 
number of goods waggons has also been in- 
creased, and the earnings, although showing 
the usual drop for 1908, are still up to the 
general average when taken as earnings per 
waggon. The proportion of goods waggons to 
total locomotives is 29 to 1. 


Gross earnings per goods waggon _ . -| 


78°3 


GREAT. EASTERN RAILWAY. 

The Great Eastern Railway has an autho- 
rised capital of £56,960,472, of which 
454,348,339 is paid up. The gross earnings 
for 1909 from passenger and. goods traffic 
amounted to 11 per cent. on this capital. 

This railway has its main line from London 
to Norwich, vzá Cambridge, and also does an 
extensive Continental traffic -viá Harwich. 
The district served is principally agricultural, 
but this line possesses a very large source of 
passenger traffic in its suburban connections. 
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TABLE XV.—STATISTICS OF RETURNS OF THE GREAT NORTHERN RAILWAY. 
1005. 1906, 1907. 1908. 1909. 
I. E - 7 
Number of locomotives 1,279 1,286 © 1,286 -1,285 | 1,285 
| £ £ EF CT a a Re, 
Wages, cost per locomotive 266°5 274 293 289°3 283 
Fuel, cost per locomotive ... .. .. 242 248°5 308 313°5 262 
Gross earnings per locomotive .. .. 4,120 4,225 4,375 45355 4,260 
Nett earnings per locomotive .. .. 1,353 1,378 1,378 1,389 1,384 
II. 
Number of passenger vehicles 3,169 3,203 3,231 3,236 3,240 
£ É. 4 {> or 2h £ 
Gross earnings from passenger traffic. .| 2,242,291 2,290,806 2,317,446 2,389,721 2,316,311 
Gross earnings per passenger vehicle 708 716 Ee y 738 715 
Il. l S ee 
Number of goods waggons.. 39,058 - 39,594 39,762 -39,861 . 39,861 
É £ £ £ £ 
Gross earnings from goods traffic .| 3,023,328 * | 3,143,824 3,309,983 3,206,272 3,155,056 
_ Gross earnings per goods waggon 775 79°44 833- - 804 JYI. 
TABLE XVI.—STATISTICS OF RETURNS OF THE GREAT CENTRAL RAILWAY. 
1905. 1906... ` 1907. . ~ 1908. ` . : 1g08. 
I, | ma 
Number of locomotives 1,093 1,122 1,178 1,178 1,178 
| Fa on rn” oe dB "eae E A 
Wages, cost per locomotive 281 304°5 326°5 321°5 315 
Fuel, cost per locomotive .. 235°5 257°5 313°4 327 273 
Gross earnings per locomotive -.. 3,295 35535 3,675 3,632 3,660 
Nett earnings per locomotive ... 859 920 943 - 923 1,008, 
II. l 
Number of passenger vehicles 1,386 1,432 1,830 1,830 | 1,830 
: £ £ £ 4 £ 
Gross earnings per passenger traffic ..| 1,089,566 1,223,158 1,274,908 1,330,260 1,323,926. 
Gross earnings per passenger vehicle ., 786 856 697 727 -123 
III. . 
Number of goods waggons .. 31,998 ~ 26,361 33,921 ~ | 34,106" “34;106 7 
É & £ & | £ 
Gross earnings from goods trafic. ..| 2,506,592 2,745,845 3,050,793 |. 2,950,885 2,986,125 . 
104°3 86°5 87°7 


go 


The number of locomotives has kept practi- 
cally constant since 1904. The wages cost 
per locomotive is fairly low. The fuel cost, 
on the other. hand, was above the average in 
1908, but shows marked improvement in 1909, 
especially considering the distance that coal 
has to be carried. The gross earnings per 
locomotive are good, and the nett earnings 
exceed the ayerage. The number of pas- 
senger vehicles has not much increased. 
The earnings ‘have fallen off for two years, 
and the earnings per passenger vehicle are 


1042 


low, especially considering the suburban and 
continental traffic. 

The number of goods waggons is kept very 
constant. The earnings per waggon are above 
the average. The proportion of goods waggons 
per locomotive is fairly high, being 25. 
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including loans and debenture stock, was 
461,989,335. The gross earnings of £5,043,254 
on this sum amount to 7°7 per cent. 

The South-Eastern and Chatham serves the 
agricultural district of Kent, but has an ex- 


tensive suburban traffic, 


and a very large 


TABLE XVII.—STATISTICS OF RETURNS OF THE GREAT EASTERN RAILWAY. 


1905. 1906. 1907. Icos. | 1909. 
Number of locomotives .. .. 1,085 1,085 1,085 1,080 | 1,080 
£ £ £ £ | & 
Wages, cost per locomotive.. 249°5 251°5 258 256 | 259 
Fuel, cost per locomotive 227°5 225 273°5 304°5 | 261 
Gross earnings per locomotive 5,010 5,030 5,110 5,080 5,040 
Nett earnings per locomotive 1,511 1,462 - 1,386 1,383 1,443 
II. | è : 
Number of passenger vehicles 5,254 5,283 5,307 5,299 5,298 
& £ £ £ £ 
Gross earnings ‘from passenger traffic. .| 3,127,449 3,145,344 3,088, 748 3,047,855 2,993,620 
Gross earnings per passenger vehicle,. 596 596 582 576 . 564 
IIT. 
Number of goods waggons .. 26,993 26.993 26,993 26,993 26,993 
É £ £ & £ 
Gross earnings per goods traffic.. ../ 2,319,086 2,307,993 2,454,958 > | 2,440,186 2,456,916 
Gross earnings per goods waggon .. 86 85°6 9I 90°4 90'9 
SOUTH EASTERN AND CHATHAM RAILWAY. Continental traffic vzá Dover. It owns 756 


The amalgamation of these two lines renders 
it more convenient to take the total capital 
figures together. The authorised capital was 
in 1909 464,787,966, and the paid-up capital, 


locomotives, which number appears fairly 
The wages figure is high, and the 
fuel cost exceptionally so, in consequence, 
probably, of the remoteness from coal-fields, 


constant. 


TABLE XVIII.—Sratistics OF RETURNS OF THE SOUTH-EASTERN AND CHATHAM RAILWAY. 


| 
| 1905. 


I. 
Number of locomotives 746 
£ 
Wages, cost per locomotive. . 323 
Fuel, cost per locomotive 370 
Gross earning per locomotive 6,005 
Nett earnings per locomotive 1,898 
II. 
Number of passenger vehicles .. ., 4,251 
£ 
Gross earnings from passenger traffic. .| 3,389,185 
Gross earnings per passenger vehicle ,, 798 
III. 
Number of goods waggons .. 11,419 
4 
' Gross earnings from goods traffic «| 1,092,545 


Gross earnings per goods waggon 


95°7 


1¢0%. 


1906. 1907. 1909. 
754 754 754 756 
£ £ & 4 
320 322 327°3 327 
376°5 441 449 390 
6,000 5,980 5,940 5,930 
1,841 1,809 1,804 1,859 . 
4,270 4,240 4,192 4,I5I 
4 £ l £ £ 
3,418,285 | 3,400,083 | 3,404,666 | 3,373,486 
800 803 813 813 
11,407 10,390 11,368 11,332 
£ £ . & £ 
1,105,693 1,109,278 1,074,069 1,092,617 
96'9 106°8 94°5 96°4 
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as well as of the higher proportional cost of a 
small system. The locomotive earnings are 
very good, both gross and nett. 


The number of passenger vehicles has been © 


decreased lately; the gross earnings have 
been maintained until 1909. The earnings 
per vehicle are exceptionally good, and show 
the value of a dense suburban traffic. 

The number of goods waggons has also de- 
creased. The usual falling off in goods traffic 
is observable, but the earnings per waggon are 
still well above the average. 

The proportion of goods waggons per loco- 
motive is only 15, showing that the goods 
traffic is the lesser branch, but efficiently 
worked. 
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creases. The fuel cost is high, considering the 
average of other lines, owing to the distance 
from coal-fields. The gross earnings per loco- 
motive are high and about identical with those 
of the South-Eastern and Chatham Railway, 
and the nett earnings exceptionally high. The 
nett earnings per locomotive are over 10 per 
cent. higher than on the South-Eastern and 
Chatham Railway, which suggests more 
efficient working. 

The number of passenger vehicles has been 
brought down, probably by a weeding-out 


. policy. The earnings, notwithstanding, have 


been maintained, and the earnings per coach, 
while not equalling those of the South-Eastern 
and Chatham, are still good. The number of 


TABLE XIX.—STATISTICS OF RETURNS OF THE LONDON, BRIGHTON AND SOUTH COAST RAILWAY. 


1905. 


I. + 
Number of locomotives é | 538 
a . £ 
Fuel, cost per locomotive .. fe 404 
Wages, cost per locomotive i 279°5 
Gross earnings per locomotive D 6,035 | 
Nett earnings per locomotive es 2,130 
II. 
Number of passenger vehicles 3,202 
£ 
Gross earnings from passenger traffic. .| 2,389,229 
Gross earning per passenger vehicle .. 747 
IIT. 
Number of goods waggons.. .. 10,074 
£ 
Gross earnings from goods traffic 853,954 
Gross earnings per goods waggon B48 


i 


= LONDON, BRIGHTON AND SOUTH COAST 
z$ RAILWAY. f 

The capitalisation of the London, Brighton 
and South Coast Raiway was, in 1909, smaller 
than that of other English lines of the 
same standing. The authorised capital was 
£30,264,624, the paid-up capital (including 
loan and debenture stock) £ 28,337,193. The 
gross earnings of £3,540,797 represent a pro- 
portion of 12 per cent. 

This line serves an agricultural district in 
Surrey and Sussex, several popular watering 
places, and the Continent through Newhaven. 
_The number of locomotives has kept at 540 
for several years, showing no recent increase 
in traffic. The wages cost per locomotive 
- naturally rises as the size of a system in- 


1,06. 


1c07. roog. 1909. 
540 540 540 540 

£ & £ £ 
395 431 462 435 
280°5 280°9 281 283 
6,045 5,885 5,895 . 6,030 
2,145 2,012 2,045 2,110 
3,208 3,204 _ 3,119 3,094 

£ £ £ £ 
2,391,079 | 2,321,544 | 2,336,424 | 2,369,042 
740. 724 749 766 
10,074 10,074 10,074 10,090 

£ o £ £ £ 
871,766 855,693 847,244 884,463 

86°6 84°8 84°2 87°6 


goods waggons does not vary. The usual drop 
in traffic is experienced for 1908, from which 
only the Great Western was exempt. The 
earnings per goods waggon are fairly high, 
considering the total turnover. The propor- 
tion of waggons to one locomotive is only 18. 
LONDON AND SOUTH-WESTERN RAILWAY. 
One of the most prosperous of English 
lines has so far expended only a moderate 
amount of capital. The authorised capital is 
51,220,285, the total paid up 438,837,844, 
and the total raised by loans and debenture 
stock £14,821,189, thus bringing the total 
figure for liquidated capital to one in excess 
of the authorised capital, viz., 453,659,072. 
The gross earnings from passenger and 
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goods traffic amount to £5,549,848, or 10°3 per 
cent. of the capitalisation. 

The London and South-Western Railway 
serves a district largely agricultural, with a 
good carrying traffic from the ports of South- 
ampton and Portsmouth, and a considerable 
suburban traffic. The influence of both these 
latter will be noted in the statistics. -The 
mumber of locomotives has increased by 37 
since 1904, an appreciable number on a total 
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Comparison of this system, and of the Great 
Western Railway, between which a working 
agreement has been at last attained, is of 
interest. In regard to gross locomotive earn- 
ings, the London and South-Western, Railway 
has led during the four years covered by this 
review, to which suburban traffic must have 
largely contributed. The Great Western Rail- 
way earnings per passenger vehicle are. con- 
siderably higher, but lower per goods waggon. 


TABLE XX.—STATISTICS OF RETURNS OF THE LONDON AND SOUTH-WESTERN RAILWAY. 


1905. 
. I, 
Number of locomotives. . 743 
£ 
"Wages cost per locomotive ,. 357 
Fuel cost per locomotive 414 
Gross earnings per locomotive 6,365 
Nett earnings per locomotive... 1,903 
oe II. ; 
Number of passenger vehicles 4,151 
7 . £ 
Gross earnings from passenger traffic. .| 3,268,600 
Gross earnings per passenger vehicle .. 788 
g ÏI. 
Number of goods waggons .. .. . 14,238 
Gross earnings from goods traffic 1,464,904 
Gross earnings per goods waggon - .. 103 


1906. 1908. 


1907. | 1909. 
SOSE l; —— 
765 768 770 773 
£ & L & 
364 361 366 369 
426 484 516 464 
6,245 6,290 6,330 6,290: 
1,798 1,753 1,698 1,715 
4.174 4,224 4,256 4,259 
353255950 31334,246 39357228 |. | 353445455 
796 789 - 788 784 | 
14,263 14,338 14,305 14,415 
£ 12 Bee. E r £ 
1,446,244 | 1,489,461 | 1,509,410 | 1,515424 
IOI‘2 103°7 ` 105°I 1051‘ 


of 773. The wages cost per locomotive as 
well as the fuel costs are higher, but this is 
largely due to an efficient load factor, as will 
be seen from the earnings, the average of 


£1,456 for six leading lines (London and ` 


North-Western, Midland, Great Western, 
‘Great Northern, North-Eastern; and Lan- 
‘cashire and Yorkshire): being considerably 
‘éxceeded by this company’s total of £1,698. 
‘Remoteness from a coal-field also influences 
the fuel costs. . The number of passenger 
vehicles has been increased by 120 since 1904, 
but the earnings per vehicle have nevertheless 
‘been well maintained, and are again well over 
‘the average of £702. The number of goods 
‘waggons also shows an increase, and the earn- 
‘ings from these is most encouraging, being 
‘exceeded only by ‘the London and’ North- 
‘Western Railway. The proportion of goods 
waggons per locomotive is 18°6, and, consider- 
‘ing the large passenger traffic, it is evident 
from. the earnings that the: load- factor on 
'these is exceptionally good. ` 


NORTH BRITISH RAILWAY. 

The total authorised capital for this line 
was, in 1909, 468,675,110. The capital paid up 
and otherwise raised amounted to £ 66,257,786. 
On this amount the gross traffic receipts of 
$4,817,331 Pee a properton of 7 2 Bes 
cent. 

The North British wu wy acts as an ex- 
tension of the North-Eastern, forming the third 
section of the East coast route to Scotland, 
and is one of. the lines serving Glasgow and 
the manufacturing districts in the vicinity. 

The locomotives in use on this: line do not 
vary much in number. The wages and fuel 
‘costs are high, but this is counterbalanced by 
high gross and nett earnings, showing long 
running hours, and consequent efficiency of 
this department.. The nett earnings per loco- 
motive are in excess of the average for all the 
railways in Scotland. -The number of pas- 
senger vehicles has increased fairly rapidly 
since 1905, and the earnings from this branch 
‘are also well maintained up to 1909. ~The ` 
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earnings per coach are, however, low, being 
18 per cent. below the average for Scotland. 
The number of goods waggons shows a 
marked increase, so that in the total number 
taken in conjunction with the very low earn- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


1045 


vei Carlisle, ranks next to the North British 
in regard to its capitalization. The total 
authorised capital for this line was, in 1909, 


TABLE XXI.—STATISTICS OF RETURNS OF THE NORTH BRITISH RAILWAY. 


1905 
I. 
Number of locomotives 847 
i & 
Wages cost per locomotive .. 291°5 
Fuel cost per locomotive .. .. 273°5 
Gross earnings per locomotive 5,400 . 
Nett earnings per locomotive .. ..! 2,480 
II. | 
PER of eee vehicles a a 
Gross earnings frou passenger traffic. i 1,7 rt 
Gross earnings per passenger vehicle, . | 
ne IIT. : | 
Number of goods waggons.. . 65,29 
Gross earnings from goods ae | . 2,791, r 
Gross earnings per goods waggon . i 42°7 


e e e 


TABLE XXII. —STATISTICS OF RETURNS OF THE CALEDONIAN RAILWAY. 


1905. 
‘Number of locomotives 902 
. : : £ n 
-Gross earnings per locomotive : .; 4,960 ` 
Nett earnings per locomotive 2,090 
Number of passenger vehicles .. 2,344 
Gross receipts from passenger traffic ..| 1,791,756 > 
‘Gross earnings per passenger:vehicle .. 765 
Number of goods waggons.. 7 65,369 7 
‘Gross receipts from goods traffic.. “..| 2 2,6 74,743 N 

aad 9 


‘Gross earnings per goods waggon . 


— | ——__—. 


458.849,850. The capital paid up and other- 
wise raised amounted to £70,189,841. On 
1906. 1907 1908 1909 

883 880 880 900 

£ £. £ b.. 

291 300 291 281 

293'5 386 381 312 
5,290 5,180 5,015 5,230 
2,285 1,920 1,889 2,220 
3,326 3,427 3.425 3,425 
L e SL TE eS © £ sf 

1,783,285 1,853,808. 1,885,710 1,765,799 +53 
| $37 541 55! 516 
67,041 67,846 67,848 67,626 

Po. SN a od & o 

2,880,672 | 2,704, 110> -| 2,521,394 ` `| 2;931,695 
429 3999 | = gre] 434 
- 1906. | 1907. | i 1908. 2508: 

922 927 927 928 ` 
£ LG -£ a eee 
4,910 - 4,920 4:755 4,700 
2,000 1,822 © 1,792 1,826 | 
2,381 2,439 2,439 “| ` 2,440 ` 

1,821,361 1,853 808.. | 1,885,710 | 1,848,981. 
>. 705 | = 7605 773 | 758. - 
65,731 ; 64,319 62,585 60,511 
aor ee eee “cease ee ee 

2,711,270 2,704,110 -| 2,521,394 . |-2,568,053. ` 

a 


re © oak >o oa | 


ings per company-owned waggon, points to the 

-absence of ‘revenue from ‘:hauling .. ‘privately 
owned waggons. The number of goods waggons 
per locomotive i iS 759, a ane ‘high Dee 2 


A IAN RAILWAY. 


‘The Caledonian ‘Railway, which - EN the 
‘extension of the west coast route to Scotland, 


. thia. Jaala the: gross teats receipts repre- 
‘sent a proportion of 6:°8.percent.. = 7 


The number. of- locomotives: has increased by 
3 per cent. in the five years under review. 
Gross and- nett earnings per locomotive are 


-both lower than on the North British system, 
-but the relative declines from 1905 to 1908. afe 
‘less severe. 


>On. the: other hand im ‘regard to 
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passenger rolling stock, the earnings per 
vehicle are 40 per cent. greater than on the 
North British system. The gross earnings 
per company owned goods waggons are 
slightly lower than on the North British 
system. 
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are, aS matters electrical go, relatively old- 
established undertakings, there are in London 
a number of new tube railways of increasing 
popularity, to say nothing of the recently elec- 
trified Metropolitan and Metropolitan District 
lines. Of the older undertakings the Table on 


TABLE XXII[.—STATISTICS OF RETURNS OF THE GLASGOW AND SOUTH WESTERN RAILWAY. 


1G05. | 


I, 

Number of locomotives 390 
| | P; 
Gross earnings per locomotive 4,275 
Nett earnings per locomotive 1,503 
“I. | 

Number of passenger vehicles 1,289 
| 7 & 
Gross receipts from passenger traffic ..| 751,579 
Gross earnings per passenger vehicle... 584 
III. 
Number of goods waggons.. 17,734 
Gross receipts from goods traffic. . 914,837 
51°6 


Gross earnings per goods waggon 


GLASGOW AND SOUTH-WESTERN RAILWAY. 


The Glasgow and South-Western Railway 
is the third of the three railways which deal 
with railway traffic south of the Forth and 
Clyde, and competes keenly with the North 
British and Caledonian systems in the steel 
and iron districts around Glasgow, but ranks 
below them in capital outlay. The total 
authorised capital for this line was, in 1909, 
419,755,022. The capital paid up and other- 
wise raised amounted to £24,873,681. On 
this amount the gross traffic receipts represent 
a proportion of 7'4 percent. The nett earnings 
per locomotive are roughly three-fourths of 
those on the Caledonian system, and the ratio 
of nett to gross locomotive earnings is some- 
what lower. Earnings per passenger vehicle 
slightly exceed those on the North British 
system, but are only three-fourths of those for 
the Caledonian. Earnings per company- 
owned goods waggon were, in 1909, nearly 
20 per cent. greater on the Glasgow and South- 
Western Railway than on the North British 
Railway, or the Caledonian Railway. 


ELECTRIC RAILWAYS. 
While such undertakings as the City and 
‘South London Railway, the Central London, 
-and the Liverpool Overhead Electric Railways 


Northern and City line. 


1906. 1907. 1908. 1909. 
393 405 405 405 
£ £ £ > £ 

4,345 4,250 4,080 | ` 4,120 
1,446 1,365 1,343 1,422 
1,317 1,329 | 1,32 1,360 
£ £. E 8. £ 

769,134 779,359 — 78161 770,658 
584 586 589 567 | 

17,809 17,829 | 17,829 17,799 

£ o £ | £ fie 
939,454 941,950 + 874,402 898,261 
52°7 52:8 | 


4gr | 505 


page 1047 gives gross and nett earnings per 
passenger vehicle—the term ‘‘ vehicle’’ cover- 
ing both motor-vehicles and trailer coaches. 
In the following figures we have some rather 
surprising results. Traffic density, and the 
intensity of the times of heavy service when 
many suburban dwellers travel as ‘‘ strap 
hangers’’ naturally vary on different systems. 
Taking the figures for the last year of com- 
parison only we have maximum gross earnings 
per unit of rolling stock of £1,763 on the 
Mersey Railway, and £1,294 on the Central 


London, and a minimum gross earning of - ` 


41,035 for the large coaches of the Great 
Nett earnings show 
wide discrepancies, the Mersey leading as to 
amount £644, practically 36 per cent. of the 
gross earnings, though the Waterloo and City 
(now part of the London and South Western), 
with earnings 47 per cent. of gross receipts, 
shows better results. The worst position is 
that of the Liverpool Overhead Railway, with 
nett earnings of £252, or barely 23 per cent. 
of the gross earnings. 

Other London tube railways not included in 
the above Tables are the Baker-street and 
Waterloo, Charing-cross, Euston, and Hamp- 


-stead, and the Great Northern, Piccadilly and 


Brompton. The second mentioned of these 
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Lity and South London Railway : 
Gross earnings per passenger vehicle .. .. .. 


Central London Railway : 
Gross earnings per passenger vehicle .. ., 
Nett earnings per passenger vehicle,, 


Great Northern and City Railway : 
Gross earnings per passenger vehicle .. .. 
Nett earnings per passenger vehicle.. .. 


Waterloo and City Railway : 
Gross earnings per passenger vehicle .. .. . 
Nett earnings per passenger vehicle.. .. .. o- 


Liverpool Overhead Railway : 
Gross earnings per passenger vehicle D 
Nett earnings per passenger vehicle., .. ., 


Mersey Railway : 
Gross earnings per passenger vehicle 
Nett earnings per passenger vehicle.. 


ROYAL SOCIETY OF ARTS. 


1905. 1906. 1907. 1908. 1909. 
£ £ £ £ £ 
1,021 1,040 | 1,045 1,005 | 1,087 — 
1,453 1,408 1,253 1,483 1,294 
658 591 484 694 521 
1,417 1,212 1,204 1,043 1,035 
633 572 555 451 435 

.| T,205 1,210 1,114 1,059 1,085 
618 596 529 432 524 
1,208 1,158 1,192 1,125 1,109 
218 226 236 207 252 
1,472 1,588 1,701 1,638 1,763 
263 347 424 412 644 


had hardly got into its stride by 1908, but the 
others were more firmly established. The follow- 
ing Table indicates their relative efficiency for 
that and the following year :— 


A 


stock almost as good as those on the older 
purely electric railways. Electrification has 
been a heavy expense, but one well justified 
in its fruits. The results for 1909 showed a 


Earnings per passenger vehicle. 


Percentage Ratio of Nett 
to Gross Earnings. 


Railways. 
1908. 1909. 1908 1909. 
Gross Nett Gross Nett Per cent. Per cent. 
£ & E-E & 4 

‘Charing Cross, Euston and Hampstead| 1,162 404 14,002 628 35 45 

Baker Street and Waterloo .-| 1,504 609 1,667 881 40 53 
‘Great Northern, Piccadilly and 

Brompton .. .. .. .. .. «| 1,282 606 1,423 765 47 54 


Passing next to the converted systems, z.e., 
the Metropolitan and District, the electrical 
working of which was commenced in 1906, the 
figures do not permit of an analysis of the nett 
earnings per passenger vehicle by reason of 
the goods traffic carried on, which in the case 
of the former line account for 10 per cent. of 
the gross receipts. The following Table sets 
out the gross earnings per passenger vehicle 
on each system for the four years ending 
1909 :— 


1906 | 1907 | 1908 | x9¢9 


£ £ £ £ 
1,042 | 1,323 | 1,428 | 1,576 
954 | 964 | 1,349 | 1,467 


Metropolitan Railway ............0. 
Metrepolitan District Railway ... 


’ So far as these results go they indicate 
gross receipts per unit of passenger rolling 


perceptible improvement, while the results for 
the first half of 1910 are still more favourable. 
Had not this bold policy been adopted there 
is little doubt that the old steam-operated 
Underground, then almost moribund, would 
have rapidly become of merely archzological 
interest. | 


IDEAL STATISTICAL RETURNS. 


So much has been said about the omission 
of passenger mileage statistics in the official 
returns, that the present writer will make no 
further allusion to this except to mention 
that the North-Eastern Railway made a 
practice, when Sir George Gibb shaped its 
destinies, of collecting such statistics, and 
that the author believes this pclicy to be still 
pursued. The unpublished ‘statistics of our 
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railways, collected for the information of the 
management, would, if made public, excite a 
vastly greater iuterest than either the officially 
published information, or any nantes deduced 
therefrom. 

The engineering statistician would ask not 
only for numbers of locomotives, but their type, 
tractive power, and arrangement of driving- 
wheels ; not only for numbers of vehicles but 
their seating capacity and dead weight; not 
only for train mileage, but average weight of 
trains and such information as dead weight 
hauled on passenger trains, per passenger 
mile, and numerous other questions. He 
would suggest that the old criticism that 
goods traffic was overcharged in order to 
pay for passenger service might be met once 
and for all by a differentiation of fuel and 
wages costs (the latter including guards) 
according to whether engines were dealing 
with one or the other form of trafic, and _by 
the further allocation of permanent way charges 
relatively to the total train mileage. 

For publications of really detailed informa- 
tion concerning the efficiency of railway 
Operation, the Indian Government returns 
might almost be taken as: a model for 
statistical analysis. To describe these is, 
however, beyond the scope of the present 
article. 


THE SCHOOL OF ART WOOD-CARVING, 
SOUTH KENSINGTON. 


The School of Art .Wood-carving came into 
existence in 1878, under the following circumstances. 


The Worshipful Company of Drapers having offered _ 


to the Royal Society of Arts 41,000 to promote 
technical instruction, if a scheme were prepared 
which met the views of the company, the ‘Council 
of the Royal Society of Arts appointed a Committee 
to consider the subject. The Committee recom- 
mended the establishment of classes in wood-carving 
and répoussé work in metal. This did not quite 
meet the views ‘of the Drapers’ Company, who 
desired rather to have lectures on wood and metal; 
but eventually they agreed to assist in establishing 
a wood-carving class, allocating £150 as a first 
instalment. As it was felt that the organisation and 
management of the school was not a matter which 
could be undertaken by the Royal Society of Arts, 
a Committee was formed, consisting of Sir E. J. 
Poynter, Bart., P.R.A., Mr. J. H. Donaldson (then 
a member of the firm of Gillow and Co.), Mr. Edis, 
Mr. Le Neve Foster, and Sir John Donnelly, for 
that purpose. The Committee engaged the services 
of Signor Antonio Bulletti, a well-known Florentine 
artist and wood-carver, as instructor. 
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Further grants, amounting in all to £300, were 
made to the school by the Drapers’ Company during 
1879 and 1880, and Mr. William Chapman, a member 
of the Court of Assistants, joined the Committee as 
a representative of the Company. In 1880 the school 
began to receive aid from the City and Guilds’ In- 
stitute, who made a grant of £250 a year up to 1885. 
After that date the grant was reduced to £150, but 
with the addition ot rooms free of rent. 

The school had been opened in rooms rented for 
the purpose at No. 3, Somerset-street, Oxford- street ; 
but these premises were found unsuitable, and being 
so far away ‘rom the splendid collections of the South 


' Kensington Museums, the students were unable to 


take advantage of them for purposes of study. An 
application was then made by the Committee to the 
Royal Commissioners of the Exhibition of 1851, with 
the result that studios were granted free of rent in the 
Royal Albert Hall. Here the school remained for 
seven years and grew in popularity and usefulness.. 
In 1885 the Council of the Royal Albert Hall found 
it necessary to ask for a rent for their premises. The 
Committee then accepted the generous offer of the 
City and Guilds’ Institute of rooms free of rent in 
their newly-built Central Technical College in Exhi- 
bition-road. In-these favourable circumstances the 
school was again able to expand very considerably 
until at one time as many as seventy students could be 
found on one day at work in the studios. 

In consideration of the grants made to the school 
by the City and Guilds’ Institute, a number of students 


very carefully selected by the Committee were ad- 


mitted to receive instruction gratuitously. The 
applicants were only. admitted after strict enquiry 
had been made as to their artistic ability, and their 
inability to pay the fees through lack of means. They 
were for the most part drawn from those who either 
intended to become trade carvers and had just left 
school, or were carvers already in the trade, or art 
teachers, or teachers of wood-carving, or independent 
workers having only small studios. In fact no one 
was admitted free who was not going to earn a living 
by wood-carving or in one of the allied trades. 

During the last three years the number of these 
free students has greatly increased, the average being 
32 per year in the day and 41 in the evening classes, 
most of whom either work or live in the Administra-~ 
tive County of London. 

In addition to the free and assisted students, the 
school has been attended by many semi-professional 
and private students paying full fees. These students 
show a keen and intelligent appreciation of the 
artistic crafts, and as they are often persons of ample 
means, they are able to indulge in their taste for 
works of art, and the interest that they may have 
taken in wood-carving is stimulated by their presence 
in the school. 

_In the year 1898 the City and Guilds’ Institute, 
owing to the growth of its own work, required all 
the accommodation available in its college; it there- 
fore withdrew the grant of rooms, and two years 
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later, through increasing expenditure on its own 
special work, ceased to aid the school. | 

The newly-formed Technical Education Board then 
came to the assistance of the school, and in 1901 
agreed to give an annual grant of £250, which was 
_ Increased in 1903 to £400, on the representation of 

the Committee that further aid was necessary owing 
to the greatly increased expenditure incurred for rent 
and the heating and lighting of the school in the new 
premises of the Royal School of Art Needlework, 
and also in bringing the teaching and equipment of 
the school up to date. The Council then agreed to 
recognise the school as one of its ‘‘aided’’ institu- 
tions. The Committee of the school, when they first 
received aid from the Technical Education Board of 
the London County Council, agreed to set apart free 
studentships for any students the Board might send 
to the school, and also arranged for free tuition to be 
given to all masters and mistresses employed under 
the London County Council. Advantage was very 
- widely taken of the last-named privilege, but no: day 
scholars were received until 1908. 

For the last five years the school has been re- 
cognised by the Board of Education, and has earned 
a grant increasing in amount each year, thus proving 
‘that the efficiency cfits teaching is well sustained. 

On the cempletion of the building erected by the 

Royal School of Art Needlework, at the corner of 
Imperial Institute-road, the Committee took rooms 
on the third floor on a lease of seven years at.a rent 
of £130 per annum. This was in March, 1902—~a 
year marked by the death of Sir John Donnelly, who 
had acted as chairman of the Committee for twenty- 
four years, and who took the keenest practical interest 
in the work and welfare of the school. Sir John was 
succeeded in the chairmanship by Mr. Thomas 
Armstrong, C.B. 
© On the expiration of the seven years’ lease the 
Committee asked the Council of the Royal School of 
Art Needlework whether they would agree to a yearly 
tenancy at. the same rent; their reply was that it 
could only be granted on the understanding that if at 
any time they required the rooms for their own work, 
the school would have to vacate the premises at once. 
‘They also demanded avery much. higher rent. Under 
these circumstances, as the rooms were not altogether 
convenient, and also as the funds of the school were 
insufficient to meet an increased rent, the Gommittee 
took steps to prevent the recurrence of these frequent 
changes of domicile which were prejudicial to the 
welfare of the school. Accordingly, in December, 
1908, the Committee secured a lease of the whole of 
the upper part of 39, Thurloe-place, at an annual 
rental of £130, inclusive of rates and taxes. 
_ For the last 17 years examinations for diplomas as 
‘teachers in wood-carving bave been held; and as the 
examination is of a searching and comprehensive 
character, the diploma is highly valued and sought 
after. 

During the 32 years of the school’s existence, in 
.addition to the cultivation of a taste for the art of 
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wood-carving, and a diffusion of a sound knowledge 
of its technique among a large number of the general 
public, it has produced a number of highly-trained 
carvers in wood who are now at work in the trade. 
Upwards of 100 local classes have been directly 
started by teachers trained in the school. Many of 
the teachers now employed by the London County 
Council have attended at the school, and in some 
instances hold its teacher’s certificate. 

Members of the staff are often sent (for a moderate 
fee) as inspectors and examiners to provincial educa- 
tional institutions and exhibitions of arts and crafts 
societies in various parts of England. ‘The Technological 
Branch of the City and Guilds’ Institute employ the 
members of the staff'as their inspectors of wood- 
carving classes, and the ‘school acts generally as a 
centre for the diffusion of all information relating to 
the art of wood-carving to the whole of England. 

At the exhibitions held triennially by the Worshipful 
Company of Carpenters the students have always been 
successful in gaining a large percentage of awards. 
This year, out of fourteen students who competed for 
prizes, eleven gained awards, including a silver medal, 
Ist aid’ 2nd prizes of £2 and 43 value, and five 
prizes known as “ Apprentices’ Prizes = were gwen 
to boys under r8 years of age. ` 

In the National Competition held at Sonth Ken- 
sington this yéar, the students who sent in work from 
this school gained a silver medal, two’ book prizes, 
and one ‘ Commended. > These awards were given 
to work that was both designed and carried out in the 
wood by the students themselves. `` 

The school, and some of the individual members ot 
the staff, have been awarded diplomas ‘and medals at 
various exhibitions, the more recent being a Diploma 
of Honour from the Franco-British Exhibition, and a 
bronze medal from the International Exhibition held 
in Milan in 1906. 


HOME INDUSTRIES. 


The Industrial Unrest. — For the moment, and 


excepting the boilermakers, the labour crises have 


passed. The miners are not going on strike, the 
cotton operatives have resumed work, and the rail- 
way men are quieter. But nowhere is there any 
confidence that peace will be maintained for any 
length of time. There is unrest, bred’ of discontent, 
throughout the industrial world. And it is to be 
noted that the fomenters of disturbance, the leaders 
of agitation, are the young and efficient. There 
seems to be general discontent among the younger 
men. They are dissatisfied with the conditions under 
which they work. They contend that labour is not 
getting its fair share of the profits of industry. They 
think that the capitalist is still getting the better of 
them. They see small towns growing into large ones 
as a consequence of industrial expansion, and they 
note the big dividends distributed, and the large 


1050 


reserves built up by many of the joint stock com- 
panies which have so largely displaced the individual 
employer ; they observe the immense fortunes left 
by many large employers, and they reflect that their 
own wages are not higher, in some cases not so high, 
as they were a generation ago. The inference they 
draw is that the relations of masters and men are not 
on an equitable basis, and so we see strikes and 
threats of strikes. No opinion is expressed here as 
to whether the view of the employed, as indicated 
above, is a true view. It may or may not be. What 
seems certain is that it is the view of increasing 
numbers of the workers, and though they may have 
no clear idea as to how conditions are to be read- 
justed, they are thoroughly discontented, and in the 
frame of mind which breeds the spirit that generates 
strikes, f 


Steel Trade Expansion.—Although the home of 
the tin plate and sheet mills, South Wales is hardly 
an important centre for the manufacture of ordinary 
steel rolled sections, or of pig iron, but it is now 
stated that two new steel works at Barry, in South 
Wales, are in contemplation, as well as another at 
Irlam on the Ship Canal. According to published 
statements, the larger of the two Barry schemes will 
be very complete, and will embrace blast-furnaces and 
steelworks for the production of sheets and heavy 
rolled sections. The other works is expected to 
specialise in heavy rolled sections. The Irlam works, 
like the Barry schemes, will depend largely upon 
imported raw materials, anyway upon water-borne 
materials, except as regards fuel. Middlesborough and 
the Clyde districts cannot be expected to welcome 
these new additions to the steel industry. It is to be 
noted that other recent additions to British iron and 
steel industries have shown a disposition to locate 
themselves in other districts, more especially Lincoln- 
shire and South Yorkshire. . 


Cotton Growing within the Empire.—The Direc ‘or 
of Agriculture, Mr. J. Stewart McCall, has just made 
a very encouraging report on cotton cultivation in 
Nyasaland. He says that the European acreage has 
increased hy over 3,000 acres during the past year, 
and that the crop just harvested covered over 12,000 
acres. The quality also is excellent, the record price 
having been obtained for the Upland variety. The 
brokers who have reported on the crop say it is the 
finest cotton ever grown from Upland seed either in 
America or elsewhere. Nyasaland Upland is now 
quite acclimatised, and doing well at different levels 
from 1,000 to 3,000 feet. A gratifying feature of the 
industry is the increasing yield per acre now shown. 
Several estates which were producing only 100 lbs. 
of lint an acre a few years ago are now averaging 
over 70 per cent. more. Native cotton is expected 
in a few years to become the largest export of the 
country. The present crop is expected to yield 
double the quantity of the previous one. In Mr. 
McCall’s opinion, no crop is more suitable for profit- 
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able cultivation in Nyasaland than cotton. Large 
schemes for increasing the area under cotton in the 
Soudan are also discussed. Sir William Mather 

advocating a scheme for irrigating and cultivating the 
Gazira Plain, which would involve the expenditure of 
some £ 3,000,000 on public works, and the irrigation 
and cultivation of half a million acres of good cotton- 
growing land, with provision for doubling or trebling 
the area later. Assuming the enterprise to be eco- 
nomically sound and politically unobjectionable, it 
may be expected to receive the warm support of 
Lancashire, and it has.indeed been introduced under 


the auspices of the British Cotton Growing Associa- 


tion. The tendency of our cotton industry is to pro- 
duce finer and yet finer goods, leaving the coarser 
descriptions to foreign spinners and manufacturers, 
which makes it increasingly necessary for us to have 
an ample provision of the better and finer varieties of 
the raw material. 


Cheapening Machinery for the Generation of 
Electricity.—Some interesting figures are given in 
the annual report of the Electricity Department of 
the Manchester Corporation, illustrating the progress 
ınade in recent years towards cheapening the engines, 
boilers, and other machinery and plant used in the 
generation of electricity. For example, the costs per 
kilowatt installed at Dickinson-street, Bloom-street, 
and Stuart-street stations are respectively £20 2s., 
4t7 7S., and £13 9s.. Most of the machinery at 
Dickinson-street is not that originally installed in 
1894. On the basis of the old machinery the cost 
would have been much higher. A reason for the 
exceptionally low cost at Stuart-street may be found 
in the two large turbines there, which are consider- 
ably cheaper than reciprocative generating sets. 
Stuart-street has also the advantage of large units, 
which means economy both of capital outlay and fuel 
and operating costs. Thus the fuel cost per unit 
generated is o-144d. at Stuart-street, and 0-197d. at 
the other two stations. The total operating costs, 
including repairs, but not capital charges, are respec- 
tively 0° 214d. and 0°345d. Distribution, management, 
and capital costs must, of course, be added, the total 
cost per unit averaging 1-14d., and the revenue 1°26d. 
Excluding capital charges, the total cost amounts to 
o'6rd. 


The Electrical Trade.—We seem to be entering 
upon a period of intensified foreign competition in the 
electrical trade. It is rumoured’ that the electrifica- 
tion of the main line to Brighton is to be undertaken 
by German manufacturers, and, if necessary, Conti- 
nental banking firms will assist in raising the larze 
capital that will be required. It reads oddly. Then 
in the tendering for the large turbo-generator for the 
Sheffield Corporation, the four lowest prices, it is 
said, were sent in by Continental makers, and this 
at a time when home prices have been forced below 
the remunerative level. 
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An International Load Line.—It looks as if before 
very long there will be a recognised international 
load line. Already France, Germany, Holland, 
Sweden, and Denmark are agreed in their recognition 
of the British standard. For the last fifteen years, 
ever since the clauses in the Merchant Shipping Act 
of 1894 came into operation, efforts have been made 
to arrive at a common understanding, and a great 
impetus was given to the movement when Mr. Lloyd 
George became President of the Board of Trade. 
The Hamburg Chamber of Commerce is disposed to 
question the application of the national shipping laws 
of one country to the ships of other countries, but 
several important commercial organisations in 
Germany take a different view. Recently the German 
Imperial Insurance Department has been eliciting 
opinions on the subject, and has stated that the new 
agreement has so far given good results, and that 
further steps in the way of an international arrange- 
ment would have advantages for German shipping. 
So far as British shipowners are concerned, they are 
released from the measure of unfair competition in- 
volved in placing them under restrictions from which 
foreigners were free. The question of calling a con- 
ference to deal with the international aspects of the 
different shipping laws is being considered. 


Telephone Orders and Cancellations.—A decision 
of Judge Lumley Smith, at the City of London 
Court, in the case of Nettleton and Morris v. Price, 
is of interest to business men who give, receive, and 
cancel orders through the telephone. The plaintiffs 
sued for £10 10s. for non-acceptance of goods. The 
goods had been ordered by telephone, the arrange- 
ment being that half the order was to be delivered at 
once and the remainder three months later. The 
plaintiffs accepted the order, and confirmed it by 
letter. But when the second half of the goods was 
delivered the defendant refused to take them, saying 
that he had already cancelled the balance of the order 
by telephone. Judge Lumley Smith, in giving judg- 
ment, said that the Courts had usually held that if 
one man of business had stated in a letter to another 
that he had agreed to do certain things, the other— 
if he intended to dispute anything —~must answer by 
letter that he did not agree; and in this case the 
defendant should not have relied upon a telephone 
message (which might or might not have been re- 
corded), but should have written to the plaintiffs 
cancelling the order and kept a copy of the letter. 
He gave judgment for plaintiffs with costs. In view 
of this decision firms will do well to confirm by letter 
every order given, accepted, or cancelled verbally, by 
telephone or by telegraph. | 

A Soap Process.—A new process of soap manu- 
facture is thought likely by some to revolutionise 
existing methods. It is said that soap produced in 
the new way may be formed into bars within an 
hour of the commencement of manufacture, and 
the process may be conducted at ordinary tempera- 
tures, which means a great saving in time, fuel, 
and the cost of manufacture. It is also claimed 
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that a patentable novelty exists in the primary materials 
used. Protein-containing materials, such as casein, 
maize, and wheat-germ cakes, the dry pulp from beet- 


‘root sugar manufacture, farina, coffee husks, and 


millers’ offal, can all be utilised. These materials. are 
first treated with concentrated soda-lye, when a sub- 
stance is obtained which the inventors call ‘‘alkalinated 
vegetable material’? This subtance is mixed with as 
much fatty acid as will ultimately produce a soap, 
neutral, alkaline, or acid as may be desired, together 
with sufficient caustic soda to effect saponification. 
The mixing is done in an edge-runner mill, and the 
soap, when taken from the mixer, is in such a physi- 
cal condition that it. may immediately be passed 
through a roller mill, and finally ‘‘ plodded,”’ after 
which it is ready for tableting, &c. Modifications 
of the invention for use with dry and soft soap manu-: 
facture have also been patented. 


OBITUARY. 


HENRY GRAHAM HARRIS, M.Inst.C.E. — 
Mr. Henry Graham Harris, a former member 
of the Society’s Council, died on the 12th inst. 
in London. Mr. Harris; who was born in 
1860, was apprenticed to the Thames Hon 
Works, and. he also served as a young man in the 
office of Messrs. Ravenhill, Hodgson and Co., at 
Ratcliffe, and in the Union Ironworks at Millwall. 
In 1874 he entered the office of Sir Frederick Bram- 
well, in which he soon took an important position, 
and he was, till Sir Frederick Bramwell’s death, very 
closely associated with him in all his work. Sir 
Frederick had the highest confidence in Mr, Harris, 
and a very great regard for him. Some few years 
before his death he took him into partnership. After 
the death of Sir Frederick, in 1903, the business of 
the firm was carried on by Mr. Harris alone. l 

Mr. Harris became a full Member of the Institution 
of Civil Engineers in 1886. He became a Member 
of the Institution of Mechanical Engineers in 1879; in 
1898 he was elected on the Council of that body; 
and at the time of his death he was a Vice-President, 
having been elected in 1909. In 1883 he joined 
the Society of Arts, and in 1896 he was elected 
on the Council. In 1900 he became a Vice- 
President, and held that office till 1903. In 1905 he 
was again elected on the Council, on which he served 
till 1908. He was a very frequent attendant at 
the meetings of the Society, often taking a part 
in the discussions, and on several occasions he 
occupied the chair. In 1889 he gave a course 
of Cantor lectures on ‘‘Heat Engines other 
than Steam.’’ Some years later he undertook the 
preparation of a second course on ‘‘ Refrigeration,”’ 
but the delivery of this course was postponed, and, 
as a matter of fact, it was never delivered. The 
Society is indebted to Mr. Harris’s liberality for the 
excellent portrait it possesses of Sir Frederick 
Bramwell, painted by Mr. Seymour Lucas in 1904. 
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GENERAL. NOTES. 


_ THE SOCIETY OF DYERS AND COLOURISTS PRIZES. 
—The Council of the Society, with the object of 
stimulating research, offer the following prizes :—( 1) 
Prize of £15, for a full investigation of the relative 
affinity for cotton of the tannins of galls, myrabolams, 
sumach, divi-divi, and quebracho, and the relative 
fastness to light and washing of the colour lakes pro- 
duced with these tannins. and basic colours, in con- 
junction with antimony, tin, and iron. (2) The 
Silver or Bronze Medal of the Society for a satis- 
factory method of determining by volumetric or other 
means of analysis the relative mordanting values for 
cotton of different tannin materials. (3) The Silver 
or Bronze Medal of the Society for the best critical 
essay (not exceeding 10,000 words) on the treatment 
of effluents from dyehouses and textile factories. 
(4) Prize of £20 for a determination of the average 
degree of diminution in strength, if any, of a standard 
cotton yarn, either American, Egyptian, or Sea Island, 
brought about by different processes of bleaching 
under good practical working conditions. (5) Prize 
of £30 for a practical method of causing kemps, when 
present in. yarn or piece goods, to take dyestuffs 
equally with the accompanying wool. (6) Prize of 
£20 for a practical method of dyeing on cotton full 
shades of basic colours which are fast to rubbing. 
(7) Prize of £20 for a practical method of dyeing a 
black on cotton yarn to stand a chlorine bleach, and 
to. be fast to rubbing, and at a cost not exceeding 
that of an ordinary aniline oil black. (8) Prize of. 
£10 for a satisfactory method of rendering acid colours 
soluble in hydrocarbon oils for use in ‘‘ dry dyeing.”’ 
(9) Prize of £15 for a satisfactory investigation on 
the effects of fermentation on the sizing properties of 
flour. (10) Prize of £5 for a rapid and sufficiently 
exact method of estimating sodium sulphide in a 
standing bath of a sulphide dye. 


printing the marking off of ‘‘ extract ” colours during 
open steaming so as- to do away with the present 
necessity of using ‘‘ greys.” (12) Prize of £20 for 
-a printing machine cylinder that would do away 
with the necessity of using lapping, back greys, or 
blankets. Further particulars may be obtained from 
Mr. Ernest T. Holdsworth, Hon. Sec., Pearl Assur- 
ance-buildings, Market-street, Bradford. _ 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Oct. 31...Farmers’ Club, ‘Whitehall Rooms, 
-Whitehall-place, S.W., 4 p.m. Mr. W. Anker 
Simmons, ‘The Comparative *Advantages of 
Ownership or Tenancy of Agricultural Land.” 


| London ‘Institution, Finsbury-circus, E.C., 5 p.m. 
Sir James Murray, ‘“ The Making of a Dictionary.” 
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Tugspay, Nov. 1... Sociological (in the Rooms OF THE 
` Rovat Socrery or Arts), John-street, Adelphi, 
W.C.,8p.m. Sir Theodore Morison, “ The Struc- 

ture of Indian Society—Archaic and Modern.” 


Alpine Club, 23, Savile-row, W., 84 pm. Dr. De 
Filippi, “© Ruwenzori.” 

Civil Engineers, Great George-street, S.W. 8 p.m. 
Inaugural Address by the President, Mr. Alexander 
Siemens. 


Photographic, 35, Russell-square, W.C.,8p.m. Mr. 
A. G. Lyddon, ‘‘ Demonstration of Finishing 
Photographs in Monochrome and Colour.” 


WEDNESDAY, Nov. 2...Public Analysts, Burlington -house, 
W.,8p.m. x. Messrs. Julian L. Baker and H.F.E. 
Hulton, “ The Estimation of Lactose in the pre- 
sence of the commonly occuring Sugars.” 2. Mr. 
A. Chaston Chapman, ‘ The Calorimetric Esti- 
mation of Hydrogen Cyanide.” 3. Mr. H. Droop 
Richmond, ‘‘ The Polarimetric Estimation of Milk 
Sugar.” 4. Mr. G. F. Wesley Martin, “A New 
Method of Estimating Phosphoric Acid.” 


United Service Institution, Whitehall, S.W., 3 p.m. 
Lieut. P. T. Etherton, ‘‘ Overland from India.”’ 


Builders, Koh-i-Noor-house, Kingsway, W.C., 4 
p.m. Mr. H. F. Murrell, “ The Development of 
English Brickwork.” 


Entomological, 11, Chandos-street, W., 8 p.m. 


_ Royal Archzological (at the Society of Antiquaries), 
Burlington-house, W., 44 p.m. Mr. G. C. Druce, 
“ The Amphisbaena and its Connexions in Ecciesi- 
astical Art and Architecture.” 


Tuurspay, Nov. 3...Cyclists’ Touring Club (Metropolitan 
Section), at the Roya Society OF ARTS, John- 
street, Adelphi. W.C., 8 p.m. Lecture by Mr. 
Fitzwater Wray. 


Linnean, Burlington-house, W., 84 p.m. 1. Mr. J. 
C.F. Fryer, “ Coral Reefs and the Natural History 
of the Aldabra group of Islands.” 2. Mr. H. B. 
Bigelow, “ Biscayon Plankton.” Part XIII. "The 
Siphonophora.” 3. Prof. W. A. Herdman, “Plank- 
ton Fishing in Hebridean Seas.” 


Chemical, Burlington-house, W., 83 p.m. T. Mr. 
R. L. Taylor, ‘Researches on Bleaching 
Powder.” 2. Messrs. A. G. Green and R. N. 
Sen, ‘‘ Azomethine Azo Dyes.” 3. Mr. F. Tutin, 
“ Synthesis in the Epinephrine Series. Part IT. 
The Formation and Properties of some 2 : 5- and 
2:6- substituted Pyrazines and their Conversion 
into Aminoketones and Iminodiketones.’’ 4. 
Messrs. F. Tutin and F. W. Caton, “The Ab- 
sorption Spectra of some substituted Pyrazines 
and their Salts.” 5. Messrs. M. O. Forster and 
A. Zimmerli, “ Studies in the Camphane Series. 
Part XXVIII. Stereoisomeric Hydrazones and 
Memicarbazones of Camphorquinone.”’ 6. Mr. 
C. W. Moore, *“ The Constituents of Gelsemium.” 
7. Messrs. G. Barger and A. J. Ewins, “ Some 
Phenolic Derivatives cf B-phenylethylamine.”’ 8. 
Messrs. C. F. Cross and E. J. Bevan, ‘‘ Chlora~ 
mine Reactions. Methylene Chloramine.’’ 9. 
H. R. Le Sueur, “ Preparation of Secondary 
Amines from Carboxylic Acids. Part I. Prepara- 
tion of Heptadecylaniline, Pentadecylaniline and 
Tridecylaniline.” i 

London Institution, Finsbury-circus, E.C., 6 p.m. 
Mr. C. Carus-Wilson, ‘“ Secrets in a Pebble 
Beach.” 

Camera Club, 17, John-street, Adelphi, W.C., 83 
p.m. Mr. T. Francis Connolly, ‘Comets of To- 

- day-and Yesterday.” -- 
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All communications for the Society should be addressed to the Secretary, John-street, Adelphi, W.C. 


NOTICES. 


CANTOR LECTURES ON “THE PETROL 
ENGINE.” 

The Cantor Lectures on ‘‘ The Petrol 
Engine,” by Professor W. Watson, D.Sc., 
F.R.S., have been reprinted from the Journal, 
and the pamphlet (price one shilling) can 
be obtained on application to the Secretary, 
Royal Society of Arts, John-street, Adelphi, 
London, W.C. 

A full list of the Cantor Lectures, which 
have been published separately, and are 
still on sale, can also be obtained on appli- 
cation. 


ARRANGEMENTS FOR THE SESSION. 


The Opening Meeting of the One Hundred 
and ‘Fifty-Seventh Session will be held on 
Wednesday evening, the 16th of November, 
when an address will be delivered by SIR 
JOHN CAMERON Lamps, C.B., CM.G., 
Vice-President and Chairman of the Council. 
The chair will be taken at Eight o’clock 


The following arrangements have been 
made for meetings previous to Christmas :— 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


NOVEMBER 23.— SIR HENRY H. CUNYNGHAMF, 
K.C.B., ‘* Methods of Detecting Fire-Damp in 
Mines.” 

NOVEMBER 30.—CAMPBELL P. OGILVIE, “ Ar- 
gentina from a British Point of View.” 

DECEMBER 7.— VAUGHAN CORNISH, D.Sc., 
F.G.S., F.C.S., ‘“ The Panama Canalin 1gi0.’’? SIR 
WILLIAM H. WHITE, K.C.B., F.R.S., will pre- 
side. 

DECEMBER I4.—REGINALD A. SMITH, B.A., 
F.S.A., ‘‘ A New View of Roman London.” 


COLONIAL SECTION. 


Tuesday afternoon, at 4.30 o’clock :— 

NOVEMBER 29.— A. MONTGOMERY, MA., 
F.G.S., ‘The Progress and Prospects of Mining 
in Western Australia.” 


INDIAN SECTION. 
Thursday afternoon, at 4.30 o’clock :-- 


DECEMBER I5.—ROBERT FELLOWES CHISHOLM, 
F.R.I.B.A., F.S.A., “The Taj Mahal and its 
Relation to Indian Architecture.” 

CANTOR LECTURES. 

Monday Evenings, at 8 o’clock :— 


CHARLES R. DARLING, A.R.C.Sc.I., F.L.C., 
‘¢ Industrial Pyrometry.’’ Four Lectures. 


LECTURE I.— NOVEMBER 2I.— Early attempts to 
measure high temperature. Newton’s researches — 
Wedgwood’s pyrometer—Early forms of thermo- 
electric pyrcmeters—Modern standards of tempera- 
ture—Calibration of pyrometers— Uses of pyrometers 
in the manufacture of pottery, glass, iron and steel, 
coal-gas, etc.—Fusion pyrometers—Calorimetric or 
water pyrometers. 


LECTURE II.—NOVEMBER 28.— Jaws of thermo- 
electricity - Thermo-electric pyrometers of Le Chate- 
lier and Roberis- Austen—Temperature indicators — 
Recorders, ink and photographic—Arrangement of a 
number of pyrometers centrally controlled— Deter- 
mination of the critical points of steel—Application 
to hardening and tempering—Limits of use. 


LECTURE IlI.— DECEMBER 5.—].aws of resistance 
to electricity—Siemens’ resistarc2 pyrometer—Cal- 
lendar’s pyrometer— Principles of resistance measure- 
ment—Temperature indicators for resistance pyro- 
meter—Callendar’s recorder— Northrup’s recorder— 
Special uses and limitations of resistance pyrometers. 


LECTURE 1V.—DECEMBER 12.—Radiant energy 
— The ‘fourth-power’? law—Laws of Wein and 
Planck—The Féiy radiation pyrometers and indica- 
tors—The Holborn-Kurlbaum optical pyrometer—- 
Wanner’s pyrometer— Other optical pyrometers — 
Special uses of radiation pyrometers in pcttery 
manufacture and work at very high temperatures. 
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Papers to be read after Christmas :— 


Horace M. WYATT, ‘‘ Motor Transport in Great 
Britain and the Colonies.”’ 

PHILIP JOSEPH HARTOG, M.A., B.Sc., “ Ex- 
aminations and their bearing on National Efficiency.” 

J. C. MEDD, ‘‘ The Dutch Labour Colonies.’’ 

CYRIL DAVENPORT, ‘‘ Iluminated Manuscripts.”’ 

GEORGE A. STEPHEN, “ Modern Machine Book- 
binding.” 

PROFESSOR J. WERTHEIMER, 
« Water Finders.” ~g 

CAPTAIN A. J. N. TREMEARNE, “ Some Nigerią, > 
Head-hunters.”’ aa 

Hon. S1R RICHARD SoLtomon, K.C. B., 
K.C.M.G., K.C.V.O., K.C., M.A., High Com- 
missioner for the Union of South Africa, ‘‘ South 
Africa before and after the Union.” 

F. DOUGLAS OSBORNE, M.Inst.M.M., “The Tin 
Resources of the Empire.” 

REGINALD MURRAY, ‘Indian Banking.” 

R. A. LesLie Moore, I.C.S. (retd.), ‘ Indian 
Superstitions.”’ 

CAPTAIN R. MUIRHEAD COLLINS, 
« Australia and her Resources.”’ 


B.Sc, B.A., 


C.M.G., 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
January 19, February 9, March 16, April 27, 
May 25. 
COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
January 31, February 28, April 4, May 9. 


CANTOR LECTURES. 


Monday evenings, at 8 o'clock :— . 

FREDERICK WEDMORE, “Etching”: 1. 
‘“ The Old Masters ;’’ 2. ‘* Modern Etching.” 
Two Lectures. 

January 23, 30. 

PROFESSOR ADRIAN J. Brown, M.Sc., 
‘“ Brewing.” Four Lectures. 

February 6, 13, 20, 27. . 

PROFESSOR J. A. FLEMING, M.A., D.Sc., 
F.R.S., “ Applications of Electric Heating.” 
Four Lectures. 

March 6, 13, 20, 27. 

ALFRED E. H. TUTTON, 
F.R.S., “Rock Crystal : 
Uses.” Four Lectures. 

May 1, 8, 15. 22. 


M.A., D.Sc., 
its Structure and 


JUVENILE LECTURES. 

Wednesday evenings, January 4 and 11, 
1011, at 5 o’clock :— 

PROFESSOR ARTHUR MASON WORTHING- 
TON, C.B., M.A., F.R.S., “A Study of 
Splashes, conducted by the aid of Instant- 
aneous Photography.’ Two Lectures 
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PROCEEDINGS OF THE SOCIETY 


CANTOR LECTURES. 


THE ART AND HISTORY OF BRITISH 
LEADWORK. 


BY LAWRENCE WEAVER, F.S.A. 


Lecture I,—Delivered March 7th, 1910. 


Leadwork is not being discussed in this 
historic room for the first time to-night. In 
1897 Professor Lethaby read a paper here 
which was in effect a foot-note to the little book 
published by him in 1893. It is to that book 
more than to anything that we owe the revival 
of interest in the subject. It is necessary 
that I should at once make it clear that I am 
and can be no more than a disciple of that 
distinguished architectural critic. The some- 
what large history of the Art of Leadwork 
which I recently published and my very pre- 
sence here to-night are evidences of the 
quickening impulses which it is the happy 
gift of Professor Lethaby to impart so freely 
and so widely. A word must be said as to the 
title of this lecture. My book is called ‘‘ Eng- 
lish Leadwork,’’ an imprudent title in view of 
the fact that many Scottish spires are illus- 
trated in it. Some reviewers of Scottish news- 
papers have not failed to rebuke me severely 
for this lapse, and I am, therefore, careful now 
to make my title, ‘‘ British Leadwork.’’ I am 
also concerned to emphasise the fact that I am 
dealing only with the arZ of leadwork. Sanitary 
plumbing is a very important thing but it does 
not lend itself readily to artistic treatment. 
There are two words commonly employed in 
these days to describe the man who works with 
his hands—artisan and mechanic. The word 
‘‘artisan’’ has fallen upon rather evil days 
and does not ordinarily create in people’s 
minds the picture of a man who is devoted to 
an art. We may well remember, however, 
the apostrophe in Marlowe’s ‘‘ Faustus’’ :— 

‘¢ Oh ! what a world of wonder and delight 
Is promised to the studious artizan.” 


It is obvious that such delight is the promised 
reward of right work rightly done. The plea- 
sure of carrying out ordinary work in an 
artistic manner should throw open ‘‘a world 
of wonder and delight” to the craftsman. 
For the last century, however, working in.lead 
has been distinctly the work of a mechanic, 
z.e., of a man who works in a mechanical 
rather than an artistic way, and this lecture 
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is intended to show that leadwork has a 
markedly artistic side. Artisans or artists in 
lead are entitled to remember Dr. Johnson’s 
-= observation, that the meanest artisan contri- 
butes more to the aceommodation of life than 
the profound scholar, but leadwork is by no 
means the meanest of the crafts. That people 
of Dr. Johnson’s age were willing to accord to 
plumbing the honours of an art is clear from 
a reference in ‘‘ Palladio Londinensis,’’ a 
book on building, published in 1755. 

the definitions in a glossary is the followi 


‘‘Plumbery—an art belonging to architec” 


ture, and being the art of working in lead.” 
How closely this art belongs to architecture 
I trust my long series of slides will show 
abundantly. 

The uses of lead in the earliest times were 
so various that many lectures might be given 
which would treat of the craft in Egypt and 
Assyria; picture for us the craftsmen of pre- 
Christian days casting their little votive figures 
in this metal, and remind us that even the 
prehistoric man plugged holes in his earthen 
pots with lead. For two lectures, however, 
the story of British leadwork alone is much 
too large, and there will be no time to deal 
with the many and beautiful uses to which 
the medizeval craftsmen of France and Ger- 
many put this metal. It may be pointed out, 
however, that in two particulars, namely, the 
rich repoussé ornament applied to spires and 
the statues made of plates of lead beaten over 
a wooden core, the French craftsmen far sur- 
passed their British contemporaries, while in 
the making of lead fonts the German equalled, 
though they did not’ excel, our own workmen. 
There is a certain affinity between the arts 
of the pewterer and of the plumber. The 
former, however, occupied himself entirely 
with comparatively small objects for domestic 
use, whereas the latter has always been 
essentially an architectural workman. Lead 
is a very necessary metal in the building arts. 
It supplies such severely practical needs as 
those of roofing and water-supply pipes. It 
forms the material for many objects which 
combine the useful and the decorative, such 
as fonts and rain-water pipe héads, and gives 
itself over to altogether æsthetic uses in the 
making of statues and vases for the beautify- 
ing of formal gardens. The illustrations 
shown on the screen are chosen.in order to 
establish two main characteristics, namely, 
that lead is peculiarly fit for the uses to which 
it has been put, and that the artistic treat- 
ments employed in its use are eminently suited 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


2 


1055 


to the nature of the material. Some difficulty 
arose in my mind as to how I should divide 
the subject between the two lectures. Such a 
division must necessarily be somewhat arbi- 
trary, but on the whole it seemed best to treat 
separately the metal’s uses in ecclesiastical 
and domestic architecture, the latter including 
the sculptor’s employment of lead for statues 
and the like. The most important point to 

iphasise is the individual character of lead. 

me critics who do not appear to have studied 

e history of the question very completely have 
alleged that lead is to be regarded merely as 
the poor relation of the richer metals, and that 
it has only been used as a cheap makeshift 
when bronze, by reason of its cost, was out of 
the question. I believe this to be a pure de- 
lusion. Lead shares with bronze the very im- 
portant quality of being practically imperish- 
able. It oxidizes only very slightly, as does 
bronze, and will last almost for ever if it is in 
a position where it cannot be put out of shape 
by rough usage. The accusation that lead is 
a makeshift material is sufficiently answered 
by a consideration of the ancient fonts which 
survive in England. Their designs could not 


_have been carried out in any other material to 


produce the same artistic feeling and effect. 
One important series of these fonts consists of 
bowls ornamented with a large arcading. 
Under the arches sit or stand figures repre- 
senting Our Lord and various apostles and 
saints. The general treatment of these is 
admittedly like that of the stone fonts of the 
same period, viz., about 1200. The marked 
difference between those of lead and of stone, 
however, consists in the delicacy and softness 
of the modelling of the former. If very fine work | 
is attempted in stone, it can only be obtained 
with one of fine grain, such as Purbeck marble. 
It is scarcely possible in the rougher stones, 
which are more usual in this country. Fineness 
of detail can, of course, be obtained in bronze, 
but this metal calls for treatment more defined 
than suits the softer character of lead. Bronze 
is the metal of the ‘‘ grand manner,” and 
would be not only too costly, but too splendid 
a substance of which to make the font of an 
ordinary parish church. Casting in bronze, 
moreover, involves a high degree of technical 
skill, which it would be idle to look for amongst 
village craftsmen. With lead, an exquisite 
fineness of detail can be obtained by very 
simple means, and that the early medieval 
craftsmen found no difficulty in so obtaining it 
is proved by the fonts that are scattered so 
freely about England. Thirty in all remain, 
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of which fourteen belong to the Norman period 
of English architecture. There is a peculiar 
interest in the fact that, in Gloucestershire, 
there are six fonts cast from the same set of 
patterns. It would appear that the plumber 
of those days when he had devised a pattern in 
itself beautiful and suitable, was not deterred 
from reproducing it freely by any jeers as to 


the soullessness cf employing stock patterns. ` 


Though lead is not a perishable material, it 
has always had one profound disadvantage, 
namely, its market value. 
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enough that a much greater quantity must 
have been used at the time to fall victims in 
the interval to their own intrinsic value. Lovers 
of ‘‘ Tristram Shandy’’ will remember how 
Uncle Toby was continuously instructing Cor- 
poral Trim to take the lead weights away from 
the window sashes for the purpose of his toy 
fortifications, with results so very painful to 
Master Tristram. The Corporal was even 
guilty of recourse to the roof of the church 
“when domestic lead ran short. Though this 
may be fiction, it is a symbol of the danger 


+ ey 


FIG. I. 


PART OF THE BROOKLAND Font. 


has no intrinsic value except as a work of art. 
When, for example, a Norman font was cast 
out of a church to be replaced by another ina 
newer architectural fashion, say of the Per- 
pendicular period, it could serve no purpose 
other than that of a wash-tub or flower-pot, 
and in consequence many stone fonts thus dis- 
carded have come down to us through their 
being used in some other base employment. 
With lead fonts, however, it was always diffe- 
rent. Nothing could be easier than to melt 
down a discarded lead font. These facts 
are quite enough to explain the small 
number of lead fonts that remain. If there 
are still six fonts in Gloucestershire cast by one 
man or family 700 years ago, it seems obvious 


which has always overshadowed artistic ob- 
jects made in lead. When Henry VIII. dis- 
solved the monasteries there was no richer 
plunder than the lead from the conventual 
roofs. When the Commissioners of Edward 
VI. made their inventories of superstitious 
objects in the churches, there is little doubt 
that the modelled saints on lead fonts, taken 
in conjunction with the value of the lead, must 
often have made for their destruction. Early 
in the nineteenth century, when cast- iron 
began to be used, very foolish people, in- 
cluding Humphrey Repton (who was intelli- 
gent enough to have known better), started 
the idea that lead was a very vulgar material 
and vastly inferior to cast-iron. This per- 
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nicious doctrine doubtless encouraged many 
churchwardens to remove lead fonts, which 
had an immediate cash value, and replace 
them by stone examples, which were in turn 
swept away by the Gothic revival. 

I will now show you on the screen a repre- 
sentative number of the existing 30 lead fonts, 
and regret that time does not permit me to 
exhibit the complete series which is illustrated 
in my book. I have no doubt that the example 
at Brookland, in Romney Marsh, is not only 
the most interesting lead font in England, but 
perhaps the most interesting in any material. 
I may say, however, that Professor Lethaby 
strongly holds the opinion that this font was 
made in France, and it is the fact that it is the 
only one of its class in England, while others 
almost exactly similar remain. across the 
Channel. The accompanying detail illustra- 
tion indicates the peculiar interest of its orna- 
mentation. The double arcade shows, in the 
upper range, the signs of the Zodiac, and in 
the lower range little scenes illustrative of the 
labours of the months. This font fits into the 
second class, which I invented in order to 
find some suitable decorative classification, 
namely, amongst those which are ornamented 
with arcades, but have other important deco- 
ration. The first class includes those whose 
principal ornament is a big arcade with a 
single figure under eacharch. The third class 
includes those .which have figures, but no 
arcades. The fourth class covers those that have 
neither figures nor arcades, but other decora- 
tion, and the fifth covers one font only, that of 
Penn, which has no decoration of any sort. 

There are other vessels, notably the beautiful 
example in the Gloucester Museum, which have 
been described as fonts, but were certainly 
made for some other use, which it is impos- 
sible to determine with any accuracy. The 
Gloucester vessel has, however, this great 
importance, that it shows ornamentation of a 
singularly delicate character. It indicates 
that medizval craftsmen of large ability 
thought the metal suitable not only for broad 
and coarse effects, but also for decoration of 
peculiar refinement. 

I now pass to the other most important 
manifestation of lead in ecclesiastical architec- 
ture, namely, its use for the covering of timber 
spires. For leaded spires a special signifi- 
cance may be claimed. If one excepts stone 
vaulting, there is no fitter roofing material 
than leaded timber. A true spire is a spiritual- 
ised roof and may fairly be regarded as one of 
the most notable concessions to constructive 
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symbolism which we can espy in the history of 
Gothic art. We are, of course, faced by a 
certain poverty of material on which to base 
our judgment as to the zsthetic qualities of 
lead spires, because their timber framework 
was always a source of danger from fire, and 
of the many great spires which used to beautify 
our cathedrals not one has survived fire and 
tempest. With parish churches, however, we 
are much more fortunate and the many ex- 
amples taken from my book, which I shall now 
show on the screen, will indicate the interest- 
ing place which these spires take in the de- 
velopment of Gothic architecture. No doubt 
the finest existing spire is that of Long Sutton 
in Lincolnshire, the only remaining example 
(now that the spire of St. Nicholas, Aberdeen, 
has been destroyed) of the class I have de- 
scribed in my book as ‘“ Pathless Pinnacled 
Spires.”’ 

The spire now illustrated, that of Wickham 
Market, belongs to the parapeted type, and 
has an especial value in so much as, being 
octagonal itself, it stands upon an octagonal 
tower. 

Not the least of the beauty of such leaded 
spires as remain to us in the country is due to 
the white patina which has come upon them 
with time and weather. I imagine it is to this 
delightful incrustation we owe Walter Pater’s 
appreciation of ‘‘ Bleached spires,’’ and those 
who delight themselves with Charles Lamb’s 
enchanting letters will remember his reference 
to a leaded spire which seems worth quoting: 
—‘‘ Harrow church—do you know it ? with its 
fine long spire, white as washed marble, to be 
seen, by vantage of its site, as far as Salisbury 
spire itself almost.’’ 

Among medizval lead spires that of Harrow 
is the nearest to London. Though, perhaps, 
owing to the growth of the village, and the 
increasing number of chimneys which poison 
the air, the spire is not quite so white as it was 
in the days of Charles Lamb, it still isa notable 
example of the delightful effect which weather- 
ing brings to cast lead. Perhaps the most 
beautiful example of bleaching is afforded by 
the spire of Minster, in the Island of Thanet. 
This, like those at Harrow and Wickham 
Market, is a simple octagon spire. It stands 
well within the parapet of the tower, which it 
does not, therefore, roof in the same intelligible 
fashion as do the collar-type spires and broach 
spires, as for example, Ryton among -the 
former, and Barnstaple and Godalming among 
the latter. Perhaps, however, the most notable 
of all the parapeted spires is that of Chester- 
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field, owing to the extraordinary twist which it 
has taken. It is probable that this is due merely 
to the effect of the sun on a structure built 
before the timber was fully seasoned. I was, 
however, on one occasion very severely rebuked 
at some length, in a Derbyshire paper, by 
a writer who was satisfied that the twist was 
the result of a deliberate attempt to build a 
spiral spire, which attempt, however, was 
abandoned before the top was reached. I 
cannot pretend that I have examined with any 
care the timber framing at Chesterfield, but 
the idea that the present debauched appear- 
ance of the spire is the result of a definite 
scheme of design, however incomplete, does 
not seem to commend itself as a reasonable 
one. It is certainly the case that very skilful 
carpentry was needed for making the bones of 
these leaded spires, and when skill was lack- 
ing, they doubtless tended to fall to pieces 
rather rapidly, which is another reason why 
so few of them are left. It must also be re- 
membered that the leaded spires of monastic 
churches which were not preserved for parochial 
use would have been stripped of their valuable 
skin when the roofs of the conventual buildings 
were similarly robbed by the rascally commis- 
sioners of Henry VIII., acting under the in- 
structions of Thomas Cromwell. It is probable 
that many of the offences committed against 
English buildings, and usually ascribed to 
Cromwell, will be found on examination to lie 
at the door of Thomas Cromwell rather than 
of his great namesake Oliver Cromwell. It is, 
however, indisputable that the loss of many 
spires is due to Oliver’s military necessities, 
for we find him addressing specific instruc- 
tions to his officers to strip spires in order to 
get material for bullets. Perhaps the most 
beautiful examples of the leadworker’s art in 
spire work are to be found in the very small 
spires which are better called spirelets, put on 
the tops of towers generally about the fifteenth 
century. The most notable of these is at East 
Harling, in Norfolk, where the spire itself is 
surrounded by a double series of flying but- 
tresses. All this work is carried out in timber 
covered with lead; and although the orna- 
mental crockets and finials are necessarily 
somewhat rudely fashioned, the effect they 
give is altogether admirable. Moreover, the 
spirelet has a richness of texture by reason of 
the reticulated rolls, which form the joints 
between the different sheets on its eight sides, 
that can never be afforded by a stone spire, 
though, of course, the latter can win its own 
legitimate richness by other methods, such as 
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strings of ball-flower ornaments and the like. 
I am anxious not to speak of leaded spires or 
indeed of any of the uses to which lead has 
been put in a way which will suggest that 
other materials are inferior. All I am con- 
cerned to do is to defend the leadworker’s art 
from the charge of dreariness, and to show 
that it Has its own definite and peculiar quali- 
ties which enable results to be obtained by its 
use which cannot be secured by other means. 

There are some leaded spires in Scotland of 
peculiar interest by reason of the fact that they 
filla gap in the development of architectural 
treatment as shown by the English leaded 
spires. On the chapel of King’s College, 
Aberdeen, there is a very notable hexagonal 
Jtéche which was re-leaded about 1680, when 
the initials C.R. were fixed, but was probably 
built about 1510. It would seem that the 
character of the ornament is an argument for 
the treatment of the leading having been 
somewhat drastically altered in 1680, when 
the repairs were done. If, however, the 
general appearance of this èche is to be 
attributed to its first building in 1510, it is 
clear that the influence must have been other 
than English. In the eighteenth century the 
leadworker was also busy in Aberdeen, and 
the spires of Gordon College and of the Tol- 
booth have this curious feature in common, 
that there is a very gay edging of pierced 
leadwork running up both spires of a 
markedly Gothic character, such as you cer- 
tainly cannot find in any work of similar 
importance in England at the same date. The 
finest leadwork in Aberdeen is, of course, 
merely a memory, the spire of St. Nicholas 
having been destroyed by fire about the middle 
of last century. It was very similar to that of 
Long Sutton, Lincolnshire, insomuch as there 
were four pinnacles at the base of the spire, 
those at Aberdeen being square on plan. It 
is a very fortunate thing that photography had 
been invented not long before the destruction 
of the spire, as we have now a very adequate 
record of its appearance. 

I come now to the influence of Sir Chris- 
topher Wren on the use of leadwork. Of all 
the churches that he built in the City of 
London 29 have steeples, and of these 19 are 
leaded, the remainder being of stone. It is 
probably the case that he used stone when he 
had plenty of money and lead when he had less. 
He seems, however, to have been influenced 
in his choice of material by the character of 
the spire of the pre-Fire church, many of 
which were, of course, leaded, as was the great 
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spire of old St. Paul’s, which perished by 
lightning in the sixteenth century and was 
never rebuilt. That Wren had considerable 
affection for lead is clear when one remembers 
that the dome of St. Paul’s is leaded. The 
decision to do this was arrived at after con- 
siderable controversy as to the respective 
merits of copper and lead. It does not very 
clearly appear which side Wren took in the 
dispute, but he has made several references to 
lead in his writings, some of which are printed 
in that delightful, but baffling book, ‘‘ The 
Parentalia,’’ and his words are invariably 
those of praise. Perhaps in nothing did the 
greatest of all English architects show more 
robustly the vigour and variety of his art than 
in the leaded steeples of the City of London. 
In that square mile he created more types and 
more combinations than did medizval archi- 
tects during the preceding five centuries. All 
was fish to Wren’s net. We find all sorts of com- 
binations of the old Gothic form of spire with 
domes and cupolas of all shapes and sections, 
either with or without lanterns large or small. 
In some cases, as at St. Mildred’s, Bread- 
street, and St. Margaret’s, Lothbury, the spire 


form disappears and its place is taken by an 


obelisk. At St. Swithin’s the spire is almost 
Gothic and, indeed, betrays its Renaissance 
origin in hardly anything. but the oval spire 
lights. It must be confessed, however, that, at 
St. Swithin’s, Wren’s mastery is exhibited 
rather in the treatment of the top of the stone 
tower where the spire sits on it, than_in the de- 
tail of the spire itself. The abilities of medizval 
architects had been directed to the devising of 
various means whereby an octagonal spire 
could sit on a square tower, and yet have 
proper provision made for roofing the corners 
of the tower outside the diagonal faces of the 
spire. This difficulty was got over by the pro- 
vision of pinnacles at Long Sutton, and by the 
adoption of the collar form type of spire, as at 
Ryton, and the broach form, as at Barnstaple. 
In the case of St. Swithin’s, however, Wren 
has made a magnificent short cut. Instead of 
getting over his difficulty in the leaded part 
of the composition, he has trimmed off the top 
corners of the tower, so that there is an octa- ` 
gonal stone table for the spireto siton. At 
St. Margaret Pattens he has proceeded’ on 
historical lines to the extent of providing an 
ordinary octagonal spire sitting within the 
lines of the tower parapet, which is provided 
with enchanting pinnacles of Gothic shape but 
classical detail. He has only varied the spire 
itself from the customary form by panelling. the 
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faces of its eight sides instead of treating it 
with rolls, as he did at St. Swithin’s, and even 
in the top spirelet of his more complicated 
designs, such as St. Martin’s, Ludgate, and 
St. Lawrence, Jewry. 

It is impossible within the compass of this 
lecture to set out the full classification of 
Wren’s spires, which is to be found in my 
book, but there is nothing that Wren did in 
this direction which is not worthy of very care- 
ful study. This is the case with respect not 
only to the general architectural composition 
of these steeples, but also to the details of the 
leadwork itself. It is to be noted how he made 
the practical necessities of joint making and 
roll making play a decorative part in the 
building up of his mouldings and ornament, 
and this is particularly the case with the spires 
of St. Augustine’s, Watling-street, and of St. 
Benet’s, Paul’s-wharf. The latteris, perhaps, 
the most exquisite composition which Wren 
ever put on the top of a parish church tower, 
and forms a very adequate crown for the 
beautiful little brick building below it. Itis, 
perhaps, permissible to imagine that Wren 
approached the design of St. Benet’s with the 
greater interest, and that the tenderness which 
he has imparted to it may be due to his re- 
membrance that in the pre-Fire church there 
was buried his great predecessor Inigo Jones. 

So much for spires. There are one or two 
other ecclesiastical uses of leadwork which 
deserve mention. 

The disposal of rain-water from church roofs 
was commonly managed by the provision of 
stone gargoyles, which threw the water (to 
some extent) clear of the walls below. In 
other cases the lead of the gutters behind the 
parapets was dressed through the openings 
and allowed to project with or without a deco- 
rated end, and to serve the purposes of a stone 
gargoyle. This may be seen at Gresford. At 
Leighton Bromswold, a church which was in 
the patronage of the saintly George Herbert, 
the author of ‘‘The Temple,” there is a very 
fine rain-water head and length of pipe, 
put up at a restoration in 1632, which was 
carried out at his instigation and partly at his 
expense. As, however, the churches of England 
do not, with this exception, present any water 
leadwork of extraordinary interest, it will be 
better to include this part of the subject in my 
next lecture. 

A word must be said as to a rather gloomy 
phase of the subject, that of sepulchral lead- 
work. The principal remains of the handi- 
FIG. 3.—THE SPIRE OF ST. AUGUSTINE'S, WATLING-sT., E.C. work of the Roman_plumber in England 
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consist of lead coffins, many of which are 
to be found in museums up and down the 
-= country, but notably at Colchester, Maidstone, 
and the British Museum. The use of lead 
coffins was fairly constant for persons of dis- 
tinction right through the Middle Ages. 
Possibly the most elaborate ever made were 
those which were dug up years ago at the 
Temple Church, drawn by Richardson, and re- 
buried. It is of the nature of things that such 
objects should be permanently hidden from our 
sight, but one or two remain visible, notably 
that of William de Warenne, which was made 
about 1150, and is ornamented by a network 
of cable mouldings. This form of ornament 
also appears in a modified form on the 
reliquary of St. Eanswith at Folkestone. My 
friend, Mr. Troup, has told me of a very 
singular case of unintelligent decorative sur- 
vival. He was passing the shop of an under- 
taker and noticed a lead coffin which had 
just been completed. It was, of course, made 
of milled lead (not of cast sheets), but the 
tradition of reticulated ornament had remained. 
It was done simply by using a stencil, and 
scratching this network pattern through it 
with glass-paper. 
of imparting interest to a flat surface as can 
well be devised, but it seems to me to have 
extraordinary interest as showing the un- 
intelligent persistence of a tradition which has 
survived so many hundred years. I have no 
doubt that if that undertaker had been in- 
formed that he was unconsciously imitating 
the maker of the coffin in which was buried a 
near relative of William the Conqueror, he 
would have been very profoundly astonished. 

There is another form of sepulchral lead- 
work which is not very usual, namely, the 
heart case. There is an example in the 
British Museum, which once contained the 
heart of Sir Henry Sidney, and at Rouen 
Cathedral there still remains the oblong box 
which was the inmost receptacle of a magnifi- 
cent casket of silver and gold which contained 
the heart of Richard Coeur de Lion. 

Everyone is familiar with Papal Bulls, but 
perhaps not everyone knows that they take 
their name from the Bulla or leaden seal which 
has been the sign of their authenticity from the 
earliest times. They invariably, and under all 
Popes, have shown the same conventional 
decoration of rudely executed heads of Saint 
Peter and Saint Paul on one side, and on the 
other the name of the reigning pontiff. Until 
the middle of last century a leaden seal was 
used for every papal communication, but now 
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they are employed only for the more formal 
and important documents. 

A charming study is that of the little lead 
tokens which were purchased at shrines by 
pilgrims in the Middle Ages. In these de- 
generate days people who go on holiday are 
apt to bring back to their homes very inferior 
vases of china bearing heraldic devices (not 
always correct) of the places which they have 
visited. In medizval times one did not go to 
the seaside, but to the shrines of the most popu- 
lar saints, such as St. Thomas, of Canterbury. 
As a token that you had, in fact, been there, 
you bought a little lead ornament which you 
pinned to your hat or the lapel of your coat, 
and, in the course ofa long and pious life, you 
would acquire a large series of these objects. 
All the monasteries with shrines of at all 
a distinguished character, and particularly 
those which had relics efficacious in the 
cure of the sick people who visited them, 
made a very thriving business out of the sale of 
these tokens, and at one or two of the shrines ~ 
there have been found the stone moulds in 
which these tokens were cast a dozen at atime. 
Nearly all museums have many of these little 
objects, but they are not always genuine. 

Some fifty years ago two very ingenious 
navvies, known to archzologists as Billy and 
Charlie, manufactured them in enormous 
quantities, and sold them to the trustful public 
at prices more remunerative than honest. 
The museum of the London Guildhall has, 
in fact, a separate case devoted to what are 
known as the Dock Forgeries. 

The next lecture will be devoted to the uses 
of leadwork in domestic architecture and in 
the garden. 


SOME SPECIMENS OF HAUSA 
FOLKLORE. 
By CAPT. A. J. N. TREMEARNE, 


D.Anth., F.R.G.S., F.R.A.I. 
(Lecturer in Hausa in the University of Cambridge). 


UNNATURAL PARENTS. 


Some examples of Hausa animal tales* have 
been given elsewhere, and others about witches 
are to appear later}, but so far I have not seen 
anything in print about unnatural parents, 
and as the folklore of these people abounds 
in such stories, I venture to give translations 
of a few. | | 
Ee ieee ee ne ee ee eee 

* Journal of the Folklore Society, June, September, &c. 
+ Man (R.A.I.). 
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I. 
THE WICKED FATHER AND THE KIND SON. 


There once was acertain man who had a son, 
and he was very poor and lived on jerboas.* 
Whenever he heard that there was a jerboa 
which.could not be caught he would go and 
catch it. One day he was out catching jerboas, 
he and his son, and they came and dug outa 
jerboa. But the jerboa jumped up with a 
‘‘Buroop’’ and escaped. Then he said, ‘‘ As 
for me,’’ so said (literally, let us hear) the 
father, ‘‘I who can beat anyone at catching 
jerboas (literally, I who am chief of the catchers) 
have allowed one to escape, I am disgraced.”’ 
So he hit his son with a club, and he fell down 
with blood pouring from his nose. Then the 
father went away and left him. But a certain 
rich man came along; he had riches beyond 
avarice, but no son. So he came and took 
him and washed him with warm water, and 
he became his son. The rich man brought 
a horse and gave it to.him, and he mounted ; 
he brought a robe and gave it to him, 
and trousers. Then he took him to his 
own town, and said to the chief, ‘See, I 
have been on a journey and while on my travels 
I got a son.” Then the chief said he was 
‘lying, it was not his own son. He said if the 
boy were his own son let him give the boy 
a horse a day for ten days and the chief 
would do the same with his son that they might 
race. When they had raced they should un- 
sheath their swords and each should kill his 
horse for ten days running. That would mean 
ten horses each.t The rich man agreed, and 
when they had done thus the chief said, ‘‘ He 
certainly is your son.’ Then the chief 
brought his daughter, and said, ‘‘ Give her to 
him and let them marry.’’ The second chief 
also brought his daughter, and said ‘‘ Give 
her to him and let them marry.’’ Then the 
boy was given a turban, and so becamea man. 

Now it came to pass that the father who 
had hit him with the club heard the news of 
his son, so came to him. And he came with a 
jerboa skin in front and a jerboa skin behind. 
When he had come he blessed the house of 
the rich man and asked the rich man to give 
him his son. But the rich man said, ‘‘I ask 
you to leave me in peace and I will give you ten 
slaves, ten horses, ten bulls, and ten mules.” 
He said, ‘I will give you all, but the fact that 


* A jerboa is something like a squirrel. 
made from various parts of the body. 

+ A very senseless proceeding apparently, bnt one which 
often appears in such stories, evidently a test of affection 
Has it anything to do with former sacrifice ? 


Charms are 
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your son zs your son you must conceal, for I 
have lied to the chief in saying that I got a 
son when on my travels. Take these gifts 
and go to your own town; whenever your son 
wishes to see you he shall come to you. I shall 
not take him from you by force, and I shall not 
sell him.’’ But he said he would not agree, 
he, the father, the bearer of the jerboa skins. 
So he went and let out the secret. He went 
with his club to where a feast was being held, 
and poked his son, saying, ‘‘ Throw away that 
turban, and come and eat jerboa.’’ Then the 
rich man drew his sword and gave it to the 
boy to hold, and said, ‘‘ Now, to-day I am 
disgraced before the whole town; I said you 
were my son, and see your father has come 
and says he will take you away.” He said, 
« As for me, I do not value life now; take the 
sword, and kill either me or else your father.”’ 
Then the boy cut down his father, and they 
went back into the town,* the rich man and 
the boy. | 

Now, for the sake of argument (let us argue), 
do you think the boy did right or evil ?t 


II. 


THE Two HALF-BROTHERS AND THE 
WICKED MOTHER. 


This is about two women; both wives of 
the same man. After a time their husband 
died. Now, when he died he left them both 
with child, and in due course the women 
gave birth. Both brought forth sons, and 
the sons were exactly alike (their likeness 
one); they were as twins—neither mother could 
distinguish her own son. 

After a time, when the boys were growing 
up, the mother of the rich boy died, and 
the possessions descended to her son. Then 
the other wifet wondered what she could 
do to kill the son and get the property. So 
she went to a magician. When she had come 
she said, ‘‘Oh! Magician, what shall I do to 
kill the boy?’ Then he said, ‘On your 
return tell the boy to go to the forest with | 
you; when you have gone, tell him to climb 


* There is no mention of their having left the town, but 
such omissions are common. 

+ This last question is not really part of the story proper 
but is asked by the narrator. If one replies, ‘‘ The boy did 
right,” he at once says, ‘‘ What? to kill his own father!” 
If one says “the boy did wrong,” he replies, ‘‘ What! you 
think he ought to have killed his benefactor ?’’ The only 


. way out of the difficulty isito refer the questioner to the 


spider, who is the king of beasts and the patron of all tales. 
A similar question is asked after all these four stories. 

+ The latest wife is {always called the Azshza (from 
kisht, jealousy) of the others for a sufficiently evident reason. 
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a tree, and when he has climbed up seize him, 
and gouge out his eyes; then go home.” 
When she had returned she said to the boy, 
‘“ Come, let us go to the forest.” So they 
went. When they had gone she said, ‘‘ Now 
climb up.’’ So the boy put his feet against the 
tree to climb, and she seized him and gouged 
out his eyes. Then she returned to her house. 

Then the other boy, his brother, said, 
“ Where is my brother?” But she said, 
‘“ Oh, Goodness! I left him behind.” So he 
was silent. Then she prepared the evening 
meal for her son, but he refused to eat. When 
he refused to eat she said, ‘‘ What is the 
matter with you?’’ But the boy refused to 
‘talk. Then the boy went to search for his 
brother in the forest. And he went on and on 
calling, until he came upon his brother ina 
hole. So he pulled him out, and cried, and 
put mud on his eyes, and gave him water to 
drink. But it came to pass that God made 
the boy see. After a time they built a town 
and became its rulers. Then the mother 
heard the news that her sons had become 
rich, so she said, ‘‘ Very well,’’ and she went 
to where the boys were, and saluted them, 
and they responded. Then one, her son, said, 
‘< What does one do to his enemy?” Then 
the counsellors replied, ‘‘She should be 
killed.’ Then the son took a sword and cut 
down his mother. 


III. 


THE DETERMINED GIRL AND THE WICKED 
PARENTS. 


This is about a girl named Fadam. It hap- 
pened that a certain man wanted to marry 
her; she loved him too, but the parents of 
the girl did not want him, and the parents’ 
people did not want him, so they re- 
fused. So she scooped up the whole of 
the water of the town stream* in a gourd, 
and climbed a tree. Thus in the town 
everyone was without water to drink. So 
people came and asked the girl, saying she 
should give them water. Then the girl said, 
“Who is asking?” They said, ‘‘ Your 
mother ;’’ so she said, ‘‘Oh no, I shall not 
give you any.’’ This went on until people 
began to die, so people were again sent to 
the girl, and said, ‘‘Give us water to drink 
lest the whole town die.’ Then she said, ‘‘ If I 
give you water to drink will you give me Musa 
in marriage?” They said ‘“ Yes.’ Then 
she descended and opened her gourd, and 


—_—_—_—_—_—_—__—— E 
4 All Hausa towns are, of course, built on or near a 
stream. The Hausas have no idea of proportion. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


1063 


the water flowed all over the town. So she 
was married, and in due course she gave 
birth to a child, a male. When she had 
brought forth her son she left him in the house, 
and the parents came and suffocated the child 
and killed it. When the girl returned she told 
her husband, so he said, ‘‘ Very well ; we shall 
be revenged.’’ So the parents were summoned 
to attend the funeral rites. As for the hus- 
band, he dug a well, and covered its mouth 
with a mat, and when the parents had come 
he made them sit on the mat, and they fell 
into the well and were killed. 


IV. 
THE BRAVE MOTHER AND THE COWARDLY 
FATHER. 


A certain boy was the only son of his 
mother. One day he came home and died. 
So the father wandered about everywhere 
seeking charms to raise him up again. Then 


“a certain magician summoned him, saying, 


‘« Come here, I have a charm,” and the magi- 
cian said, ‘“ Go to the market of the Filani 
slaves who bring wood, and buy 100 bundles.’’ 
So he bought 100 bundles of wood, and all were 
brought to one place and made into a stack like 
a house. Then people came and set fire to 
the pile, and the fire burnt-up and died down, 
and the red hot embers were left. Then the 
boy’s father was told to take off his clothes 
and to throw himself into the fire, and his son 
would come to life again. So the father 
said he would throw himself into the fire, and 
he came with a run, but he felt the heat, and 
went round the fire. Then he said, “Oh! 
Magician, must this be repeated twice?’ He 
said, ‘‘It is to be repeated twice.” So he 
came again with a run, but he again felt the 
heat, and went round the fire. Then the boy’s 
mother became angry, and said, ‘‘Oh! Magi- 
cian, can a woman do it?? And the magician 
said, “She can. Then the mother retired a 
little way and ran up with arush. When she 
had come she jumped and fell into the fire 
head first. Then the fire turned into a house 
of gold, but the boy’s father became a jerboa. 
Then the son came to life, and he was told, 
‘¢ Your father has been changed into a jerboa.’’ 
He was told, ‘‘If you kill him you will live 
with your mother, if you do not kill him your 
mother will die.” So the son caught the jer- 
boa and killed him, and lived with his mother. 


HAUSA VIRTUE. 


Honesty amongst the Hausas is not always 
considered the best policy. Of the two next 
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tales, No. V. shows that trickery is often 
the more profitable, but in No. VI. right 
triumphs, | : 


. y: 
FALSEHOOD PAYS BETTER THAN TRUTH. 


This is about certain men, the King of 
Falsehood and the King of Truth. They 
started off, and were travelling together, 
when the King of Lies said to the King of 
Truth that he should get food for them that day. 
They went on and slept in a town; they did 
not get anything to eat. Next morning they 
started on the road. The King of Truth said 
to the King of Lies, ‘‘In the town where we 
shall sleep to-night you must get our food.”’ 
The King of Lies said, ‘‘ Agreed.’’ They went 
on, and came to a large town. Lo, the mother 
of the chief of this town had died, and the 
whole town was crying, saying, ‘The mother 
of the chief of this town has died.’’ So the 
King of Lies said, ‘‘ What has caused you to 
cry?’’ Sospoke the King of Lies. And they re- 
plied, ‘‘ The chief’s mother is dead.” He said, 
‘“ You go and tell the chief that his mother 
shall arise.’’ Then the chief said, ‘‘ Where 
are these strangers?’’ So spoke the chief. 
And the people said, ‘See them here.” So 
they were taken to a large house and given it to 
stay in. In the evening the King of Lies went 
and caught a wasp, the kind of insect which 
makes a noise like ‘“ Kurururu.’’ He came 
back and put it in a small tin, and said, ‘‘ Let 
them go and show him the grave.” When 
he arrived he examined the grave and said, 
‘ Let everyone go away.” Then he opened 
the mouth of the grave slightly, he brought 
the wasp and put it in and closed the mouth 
as before. Then he called the chief and said 
he was to come and put his ear to the grave. 
Meanwhile this insect was buzzing. So the 
King of Lies said, ‘‘ Do you hear your mother 
talking ?’’ Then the chief arose; he chose 
a horse and gave it to the King of Lies; he 
brought women and gave him them, and the 
whole town began to rejoice because the 
chief’s mother was going to rise again. Then 
the King of Lies asked the chief of the town, 
was it true that his father was dead also? He 
said, ‘Yes, he is dead.” So he said, 
“ Well, your father is holding your mother in 
the hole, they are quarrelling.” Then the King 
of Lies said, ‘‘ Your father if he comes out 
will take away the chieftainship from you.”’ 
He said his father would also kill him. 
So the chief told the townspeople,. and 
they piled up stones on the grave. Then 
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the chief said, ‘‘ Here, King of Lies, go away ; 
I give you these horses.” He said, as for his 
mother he did not want her to appear either. 
Certainly falsehood is better than truth in this 
world. . 


VI, 
VIRTUE PAYS BETTER THAN GREED. 


The King of Good and the King of Evil 
started off for a journey. So the King of Evil 
said, ‘‘ King of Good, you bring your food, 
and we shall continue eating it until we 
finish it, and then we shall eat mine.’’ They 
travelled and travelled until the food of 
the King of Good was finished. So he said, 
‘“ You now, King of Evil, bring your food.’’ 
But the King of Evil refused, so the King 
of Good wasted away. They travelled and 
travelled until one day they. slept at the foot 
of a large tree. Now there was a bird’s 
nest at the top of the tree, and the bird 
there said, ‘‘ The leaves of this tree” (the 
King of Evil was sleeping but the King of 
Good could not, for hunger was troubling him) 
the bird said, ‘‘ This tree, whoever gathers 
its leaves,” he said, ‘‘if he anoints the eye 
of a blind man it will be healed.” Then the 
King of Good arose quietly, and went and 
picked the leaves of the tree and threw them 
into his bag, he continued gathering the leaves 
and throwing them into his bag until dawn 
came. Then they arose and went off, and 
came to a certain town. Lo, the son of the 
chief of this town was a blind man, so the 
King of Good went to the chief of the town 
and said, find him a blind man and he would 
heal him (literally, open eyes for him). Then 
the chief said, ‘‘ Are you able (have you medi- 
cine) to heal the eyes?’’ He said, ‘‘ How 
much shallI have to give you if you heal my 
son’s eyes forme ?’’ Then the King of Good 
said, ‘‘A million” (cowries). So the chief 
said, ‘‘ Agreed; wait till to-morrow.’’ When 
day had dawned, the King of Good said, ‘‘ Let 
them be brought to another room, the two of 
them only; besides himself only the chief’s 
son could be present.’’ So they were.brought 
to another room. Then the King of Good 
said to give him a little water in a gourd, 
and he took some medicine and mixed it and 
rubbed the blind man’s eyes until they were 
healed. Then the chief of the town said, 
“ Since you have healed my son’s eyes for 
me, you shall be my deputy.’’- So he was 
made the deputy ruler of the town; half the 
town came under the deputy. As for him, 
he took the King of Evil and killed him. 
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UNNATURAL CHILDREN. 

The following three tales give a fair idea of 
the stories told of unnatural children. No. IX. 
reminds one somewhat of Samson and Delila, 
but has a happier ending. 


VII. 


There was once a certain maiden who loved 
a youth, but her parents said that they would 
not give her to him. He was always coming 
and begging them to let him marry her, but 
they would say, ‘‘ We shall not give her to 
you.’’ So the maiden came to him and said, 
‘ I have come to you to ask you to give me your 
knife so that I may go and kill my mother, 
then we can run away to some other town 
and get married.” But he said “Oh! no.” 
Again she came and said, ‘‘ Give me your 
knife, that I may go and kill my mother.’’ But 
he replied, ‘‘Oh! no; you must not kill your 
mother because of me.” He said, ‘‘Go home 
and stay there. Those who will give your 
parents’ present8 will give you some also.’’* 

Five days passed and then the maiden again 
asked, ‘‘ Will you give me your knife to cut 
pumpkins ?’’ Now the boy forgot, and he 
pulled out his knife and *gave it to her. 
On receiving it she went and cut her 
mother’s throat, and said, ‘‘ Now, you see 
I have done it; if we do not escape you 
and I will be killed. Look at the blood 
on your knife, I have cut my mother's 
throat.’’ So they fled, and the youth took 
a bow and arrows, put the maiden in front 
of himt, and they escaped. 

They were pressing on towards the forest ; 
they slept and they pushed on until, when they 
reached the centre of the forest, the maiden 
was seized with an internal pain, and she fell 
down and died. Then the youth drew out one 
of his arrows and fitted it to the bow and stood 
and guarded her. The beasts of the forest 
all assembled to eat her, but he would not 
allow them. He said nothing should touch 
her unless he should first be killed. Then 
the eagle came and alighted in front of 
the youth and said, ‘‘Let us feast.’ But 
he said, ‘‘Oh no, did I not promise that Il 
should not leave her? shall I allow you to eat 
her body?’’ The eagle answered, ‘‘ Do not 
put your trust in women, they are not truthful.” 
But the youth said, ‘‘ No, I trust this one.’’ 
Then the eagle said, ‘‘ Have you a flask ?’’ He 


* i.e., If rich enough to pay the marriage fee for you, they 
will be able to give you plenty as well. 

+ Hausas always walk in Indian file, of course, the men 
being behind, unless danger be ahead. 
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said, ‘I have.” The eagle said, ‘‘Give me 
it,” and he took it and flew off with it. Soon he: 
returnėđ -with water in the flask, and said, 
‘‘Have youa knife?” and he said, ‘‘Yes.’’ The 
eagle said ‘‘ Separate her teeth.’’ Then the: 
eagle plucked out two feathers from his wings. 
and stirred them around in the water. Then 
the maiden’s mouth was opened and the water 
poured in, and the maiden rose up. Then the 
eagle said, ‘‘See these feathers, keep them,. 
when you go to another town and obtain some- 
thing to eat, some time you will repay us for our: 
feast which‘we have lost.” © | 

So they went off and reached a town, and 
came to the house of an old woman, where: 
they entered and remained until the afternoon.. 
They slept in the town. Next morning they 
heard weeping; it was said that the chief’s. 
mother had died. Then the youth arose and 
said, ‘‘ Let me go and see.” So he went and. 
came to where the death had taken place. 
When he had come he went up to a man and. 
said, ‘‘Can you obtain for me an interview 
with the chief?’ He replied, ‘‘ The chief's. 
heart is broken, is anyone going to bother him 
now?’ But another said, ‘‘ Here, do you 
know what his business is? Go and ask him 
indeed.” The chief, when he had heard, 
said, ‘‘Summon the youth to come.” So he 
was called, and he came, and said, ‘‘If I 
bring your mother back to life, what will you. 
give me?’’ Then one of the attendants said, 
‘‘Have you ever seen anyone who has died 
come back to life ?’’ But the chief said, ‘‘ Leave 
him alone, perhaps he has some magic ;’’ and 
he said to the youth, ‘‘I will give you ten 
slaves.” He said, ‘‘ See, this house also 
will I. give you, and these horses.’’ So the 
youth said, ‘‘ Very well, bring me water in a 
flask,’’ and water was obtained and brought to. 
him. Then he walked around to the back of the 
house and stirred the eagle’s feathers around 
in the water and brought it back, and said,. 
“Now open the chief’s mother’s mouth.”’ 
Immediately after the water had been poured 
down her throat she rose up and remained 
alive, so the youth’s presents were brought and 
given to him. Then he returned to his house 
and remained in the town, and wherever any- 
one died, someone would come and summon 
him to give the dead person a charm to come 
back to life again. 

Now one of the chief’s slaves persuaded the 
maiden to commit adultery, and he said: ‘‘ Of a 
truth, maiden, since we know each other so 
well will you not give me your husband’s 
magic 2’ She said, ‘‘ Very well.’’ So when 
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she went to bed and her husband talked she 
- remained silent; when he asked her anything 
she did not reply. So her husband said, 
‘ What is the matter with you?’’ Then she 
said, ‘‘ Well, we have been together for some 
time, but you have got something which you 
are keeping secret from me; you are always 
hidingit.’”’ Then he said, “ Is it only that which 
has made you so quiet? Well, here it is; keep 
it for me.’ So he gave the maiden the 
eagle’s feathers. When she. had received 
them she took a water-pot, and said she was. 
going to the river. But she went and gave 
them to the chief’s slave, who took them to 
his house. 

On the day when another death took 
place in the chiefs family, the youth 
was summoned, and he came and said to 
his wife, ‘‘ Where is the thing I gave you 
to keep ?’’ And she said, ‘‘It is here, I 
put it here.’’ They looked but did not find it; 
they looked again but did not find it. 
the chief’s slave went and said to the chief, 
‘If I make him rise up again how much will 
you give me ?’’ The chief replied, ‘‘ Every- 
thing that you want I will give you.” So 
he said ‘‘ Very well,” and he made the dead 
man rise up. When he had done this the 
chief’s slave asked that the magician should 
be seized and given to him as a slave, and the 
chief said, ‘‘ Very well, go and seize him.” So 
he went and seized him, and then the wife 
married the chief’s slave who seized the magi-: 
cian and put handcuffs on him and took him 
to the forest and made him clear the ground. 

One day the eagle came to where he was 
and said, ‘‘ Where is what you promised 
me? I told you that the woman was not 
faithful, but you said she was. Now let 
me do you another good turn. At night 
hold your leg-irons up to your thighs* and 
go into the town and find me a cat.” So 
he went and found a cat, and he came and 
hid the cat until daybreak. Then the eagle 
came and said, ‘‘ The reason why we sought 
you, O Cat, is that we want you to get us a 
mouse.’’ So the cat said, ‘‘ Very well,” and 
immediately she ran in where the people had 
been cutting wood and caught a mouse. Then 
the eagle said, ‘‘O Cat, and you, O Mouse, 
you know the smell of my feathers. Take the 


road, go into the town, and enter the house of. 


the chief’s slave, and if the mouse sees any 
feathers you, O Cat, take them and bring 
them here.” So they went to the town and 


* The only way of progression, of course. 
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entered the chief’s slave’s house. The mouse 
looked everywhere, in the pots, in the quiver,* 
but did not see them, and she went outside to 
the cat and said, ‘‘ I cannot see them.’’ Then 
the cat said, ‘‘ Return, go and look again ;’’ 
and the cat entered and cried out ‘‘ Miau.’’ 
Then the sleepers said, ‘‘ Thank God, she will. 
catch that mouse for us which has been pre- 
venting our sleeping.’’ So they went to sleep, 
both the chief’s slave and his wife. Then the 
mouse came and sniffed the slave’s mouth, 
and saw where the feathers where, so she said 
to the cat, ‘‘Here they are; I see them.” 
She said, ‘‘ Where do you see them?” The 
mouse replied ‘‘In his mouth.” Then she 
said ‘‘ Very well, go and bite him,” so the 
mouse went and bit him, and he went ‘“‘ Pouf,’’ 
the feathers fell out and the cat caught them 
and took them to the magician in the forest. 
Now in the morning the eagle came and said, 
‘Where are they ?” and he said, ‘‘See them.’’ 
Then the eagle said, ‘‘ Good, but let me have 
another understanding. Sonfé day you must 
pay me back for my feast which I gave up.’’ 
Now it happened that next day another of 
the chief’s sons became ill and died. Then 
the chief’s slave was sent for and summoned 
to work his magic. But he said he had lest 
his charm. Then the chief said, ‘‘Summon 
the other one to come. Here is a horse, go 
quickly and bring him who is in the forest.’ 
He was sent for quickly and was brought, 
and the chief said, ‘‘See we have sum- 
moned you. May God cause your power to 


return to you.’ He replied, ‘‘ How can 
one who lives out in the forest obtain 
magic ?’’ The chief said, ‘‘ For God’s 


sake, help us.’’ Then he said, ‘‘ Very well, 
but what will you give me?’’ The chief re- 
plied, ‘‘ Everything that is in the slave’s house 
I will give you.’’ Then the youth prepared 


- his charm and raised up the dead one, so the 


chief said ‘‘ Go and seize the slave.’’ So the 
youth went and caught the slave and his wife ; 
he undid the handcuffs and put them on the 
slave, he took another pair and put them on 
the wife, and then he took them to the place 
where he had been cutting wood, and said 
they were to stack it all in one place. Then 
he sent to the eagle to come; and when he 
had come he said, ‘‘ Go and assemble all your 
relatives, to-morrow we shall meet at the 
Next morning the eagles col- 
lected; all the birds assembled, and all the 
beasts of the forest also came. Then he said, 


* Every man in these unsettled districts keeps a bow and 
arrows always ready to hand. © : 
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‘* Now set fire to the pile.’ So they set fire 
to it; the fire consumed all the wood, and 
left a great mass of embers. Then he 
said to the slave and his wife, ‘‘ Get up 
and fall into the fire.” But they refused. 
So he told his attendants to get up and drag 
them in, and they threw them into the fire, and 
every time they got out they were thrown in 
again until they were cooked. Then he told 
the attendants to pull them out of the fire, and 
they were put out in the open. Then he 
said, ‘‘ Eagle!” He replied, “ Um!” He 
said, ‘‘ Now, see, here is your feast.’’ So he 
mounted his horse and returned to the town. 

It is certainly true that women are not 
faithful. 


VIII. 
THE PRECOCIOUS CHILD. 


A certain man went to borrow some money. 
His wife was with child. After three days the 
woman gave birth. When she had been 
delivered the son was taken and put upon 
the bed. Then he from whom his father had 
obtained a loan came to ask for his pro- 
perty. When: he had saluted the house 
he received no reply, for no one was at 
home, but the little boy who had been born 
answered and said, ‘‘ Let us go, my father is 
not here. Let us go to the court. I shall 
recover a loan from another, and I shall give 
you it. So the creditor took the baby on his 
shoulder, and said, ‘“ Very well, we will go 
to the owners of the mighty mouths (z.e., 
whose utterances have weight) that they may 
do us justice.” The baby, when he had 
come to where the dye-pits were, stopped. 
The creditor said, ‘‘ Get up and let us go.” 
The baby said, ‘‘ You said we should go 
to those whose mouths are mighty: are 
there any mouths whicb are greater than 
these ?”’ 

Then the creditor said, ‘‘ Very well, let us 
get up and go to those who have red eyes.’’* 
When the baby came to the pepper tree he 
stopped. The creditor said, ‘‘ Get up and let 
us go on.” 
said we should go to the red-eyed ones: are 
there any eyes that are redder than peppers ?” 

The creditor said to the baby, ‘‘ Get up, let 
us go to those who have large ears.’ When 
they had come to the gwaza plantt the baby 


* Possibly a reference to the fact that much study affects 
the eyes, but doubtful, although my informant told me that 
this was the meaning. 

+ A very bitter edible root, with a long stalk and very 
wide leaves. 
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stopped. The creditor said, ‘‘ Get up.” But 
the baby said, ‘‘Oh, no, are there any ears 
which are larger than the gwaza ?’’ 

Then the creditor said, ‘‘ Let us go to the 
Elders that they may decide between us.’’ Soa 
they came to the chief, and the chief said, 
“ Had I someone to shave me I would decide 
between you.” Then the baby said, “ Bring 
water that I may do it for you,’’ and water was 
brought. Now the baby had five millet 
heads, and he said, ‘‘ See this millet, pull the 
grain off for me.” 

When he had taken the razor he shaved the 
chief. Then the chief said, ‘‘ Baby. He 
said, ‘‘ Yes.’’ The chief said, ‘‘ Put back my 
hair on me that I may judge between you.”’ 
Then the baby said, ‘‘ Very well, put back the 
millet for me which you have plucked off, then 
I shall put back your hair on you.’’ Then 
the chief said, ‘‘ Heavens! as for this baby, 
it is not I who can (shall be able to) judge 
him. Here, Creditor, take him back to his 
father’s house, do not ask him again for your 


debt.’ Then the creditor said, ‘‘ Very well, 
Baby, let oS return home. I cannot go to law 
with you.’ 


So they returned and the creditor said to the 
father, ‘‘ I shall leave you in peace with your 
property because of your son.’’ 


IX. 
WHY THE STRONG MAN LOST HIS 
STRENGTH. 


There was a certain youth, a giarit, as high 
as from Jemaan Daroro to Kano or Bauchi; 
amongst all the others there was not his like. 
Now a priest had given him a charm and had 
said he must never know a woman. Ifa giant 
came, no matter whence, if he came then he 
(this youth) killed him while boxing. 

Now there was a certain girl, a virgin, who 
was as tall as Sokoto* is distant from here; 
men used to leave places like Damarghera and 
go to see the girl because of her beauty. 
Supposing the Chief of Damarghera said he 
wanted her she would say she did not want 
him. Supposing the Chief of Zungo (Mallam 
Yerro) came to her she would say she did not 
want him.. 

One day she heard the news a this youth, 
and she said she would go to him. So she 
started and commenced the journey ; she was 
two months travelling. Then she came to the 
youth, and when the youth saw her he said he 
wanted her. So he took her and led her to 


* Pronounced Sokkoiu. 
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his house, and married her. Now for the next 
day a great tournament had been arranged, so 
the youth went out and showed off. And 
another came from somewhere else, and he 
also showed off. Then they came-and got to 
close quarters, and the sfranger caught the 
youth’s hand, and he watched his armpit, and 
when he punched him he killed him. 

Now, when they saw this they came and 
said, ‘“‘ Girl, see him whom you came to 
has been killed in the tournament.” Then 
the girl said, ‘‘ What is the remedy for 
this?’’ Then it was said that there was 
a remedy. A hole was dug, and it was 
said that if the girl came and entered this 
hole and was buried inside, the youth would 
arise again. So she agreed, and was buried 
in the hole, and the youth arose, and the girl 
who had been buried in the grave arose with 
him; and the grave became an iron house. 
Inside this iron house of the things in all the 
world there was not anything wanting, so they 
settled down and were married. 


THE AJWAN OR OMUM PLANT OF 
INDIA. 


The remedial virtues of this plant, although known 
and highly appreciated in India and the East generally 
from quite remote ages, do not appear to have attracted 
any attention in Europe until between thirty or forty 
years ago.. Even then it seems to have met with but 
scant and passing notice as an aromatic curiosity of 
no particular account. Just lately, however, interest 
in the Ajwan has somewhat revived, and as, the 
writer understands, it is being tried in Russia with, 
so far, remarkable success, as a remedy for and 
a prophylactic against cholera, it is not unlikely to 
become very widely known later on. 

Ajwan, Ajowan, the Kamun-el-muliki, or some- 
times the Zdlib-el Khubz of Arabian writers, other- 
wise Ajwain (Hindu), Oman (Tamil), and the famous 
Nankwa of Persia—thus named by reason of its effect 
in improving the appetite and aiding digestion*—is 
described by various Sanscrit authorities under the 
name of Yamani. There seems no doubt, however, 
that the same plant constituted the esteemed gu: of 
the Greeks. A rather curious phonetic coincidence 
lies in the fact that an English scientist has recently 
found Ajowan seed a powerful bacillicide,t rendering 
several species of bacteria sterile, or practically un- 
cultivable, while Dioscorides tell us that the favourite 
synonym for ğuuı was BaciAiwdy kúuwov. 

Amongst other Indian vernacular names for Ajwan, 


* Nan = “bread ” or ‘‘ food,” and Awah “ desire.” 

+ The fact —referred to further on—that its essential oil 
contains some 35 per cent. of 737201, would alone be suffi- 
cient to account for this. 
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may be cited Omamy and Vamamu (Telugu), Ajvain 
(Bengali), Vova, or Vova-sada (Mahratta), Samhum 
(Burmese), and Omam or Assamodagon (Czzgalese). 

Botanically Ajwan is known as Carum copticum, 
formerly designated Ptycotis ajowan, one of the Um- 
bellifere, and is closely allied to the plant yielding 
the familiar caraway seeds (Carum caruz) of our cakes 
and confectionery. Indeed, Roxburgh in his “‘ Flora 
Indica” thus speaks of it: —‘‘ This is one of the 
most useful, and at the same time grateful of the 
umbelliferous tribe. It is much cultivated in Bengal 
during the cold season. I never saw it wild. The 
seeds, like those of caraway, have an aromatic smell, 
and warm, pungent taste; they are much used by 
both natives and Europeans for culinary and medi- 
cinal purpcses; they are amongst the smallest of the 
umbelliferous order, and to be met with in every 
market in India.” 

The details of the plant itself have thus been 
defined :—Stem erect, dichotomous ; leaves few, cut 
into numerous linear or filiform segments, the 
uppermost simply pinnate ; umbel with seven to nine 
rays; involucre few-leaved; leaflets linear, entire ; 
fruit strongly ribbed, covered with small blunt 
tubercles. 

Dymock says :—‘‘ The fruits are of the size and 
shape of those of parsley, of a greyish-brown colour, 
with a tubercular surface. Each mericarp has five 
prominent ridges; the intervening channels being dark 
brown with a single ditto in each. The commissural 
side bears two dittce. The odour resembles that of 
thyme.” ' 

Dr. Stenhouse found that Ajwán or Ajowan seed 
contain somewhat over 5 per cent. ot an aromatic 
essential oil having a density of about :895-6. A 
crystalline stearoptene which separates on exposing 
the oil to a low temperature is specially prepared 
at Oojein, and some other Indian districts, and widely 
sold in the bazaars under the title of ‘‘ Ajwain-Ka- 
phul,” Anglice—‘ flowers of Ajwán.” Stenhouse 
says that Ajwain-Ka-phul is identical with the pure 
Thymol yielded by our familiar herb Thymus vulgaris. 
The writer, however, who examined Ajwan, and the 
Ajwain-Ka-phul a short time ago, found that the 
latter contained at least 6 to 8 per cent. of other oils 
in mixture or combination with Thymol. The local 
value of Ajwain-Ka-phul appears to range from 
about eight to twelve rupees per British pound 
avoirdupois. 

While even by very careful distillation with water 
the total yield of essential oil from Ajwan seldom 
exceeds 5'7 to 5'8 per cent. of the dry seed, 
according to the experiments of the present 
writer as much as 7'2 has been obtained, 
by exhaustive extraction with petroleum ether, and 
subsequent separation, by appropriate methods, of 
the fixed oils and resinoid matters also taken up by 
the ether. The pure volatile oil is composed of: 
Thymol, 38-86 per cent. ; Hydride of Cinnamyl, 2'10 
per cent., with from 46 to 49 per cent. of Cymene, 
the balance consisting of various phenols and oxida- 
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tion-products. Apart from the powerful antizymic 
and antiseptic properties of Thymol, the Ajwan 
oil possesses valuable characteristics which might 
well occupy the attention of pharmacologists 
and perfumers. To the latter it should especi- 
ally appeal, both as a fragrant ‘* perfume- 
base, ` and from the large yield obtainable from 
a comparatively inexpensive seed, while, separa- 
ting out most of the thymolic stearoptenes, the 
specialist for chest and throat disorders will find it a 
bactericidal inhalant of powers far above the average. 

The seeds themselves contain much insoluble 
cellulose, about the usual amount of soluble car- 
bohydrates, and, in the specimens examined by 
the writer, 11°54 per cent. of albuminous matter. 
Resins amount to nearly 9 per cent. (8°76 per 
cent.) and to these probably some of their pro- 
minent qualities are due. No alkaloidal bodies 
were discoverable, but a small proportion of an 
apparently rather unstable tannin or astringent, and a 
crystallizable glucoside. The latter, however, is not 
present in the seeds in greater proportion than about 
*0257 per cent. and was not obtained in sufficient 
purity or quantity to enable its true constitution to 
be determined. It is evidently a powerful narcotic 
poison, since as little as 1-300th of a grain proved 
fatal to a full-grown rabbit. 

' In the native practice of Central India, Ajwan, 
according to Dymock has a great reputation as a 
carminative and anti-spasmodic; sometimes ad- 
ministered alone (the writer learns from other sources), 
or in powder as a flavouring to cooked rice or millet, 
sometimes as a medicament proper in combination 
with assafoetida and myrobalanus. As an extract or 
decoction it is employed to check abnormal dis- 
charges of all kind, and as a hot drink with tama- 
rinds or lemon juice, and sweetened, Ajwan is pre- 
scribed in cases of bronchitis and chronic asthma. 
Applied in poultice form with some demulcent basis 
the crushed seeds relieve the pain of strains and 
contusions, &c., and a bag or “ pillow’’ containing 
entire seeds, previously warmed, is recommended for 
insomnia. — 

But the chief reputation of Ajwan lies in its 
remedial powers in cases of gastric and intestinal 
irritation whether temporary or chronic; of its 
effectiveness in the relief of colic, gastritis, diarrhcea, 
dysentery, and even cholera, if promptly resorted to 
in the earlier stages, there is substantial evidence. 
Hence, in view of the fact of the alarming spread of 
cholera in Russia at the present time, and of the 
frequently-recurring possibility of the scourge again 
visiting our shores, it would be well, in the writer’s 
opinion, to secure a supply of this valuable seed as a 
precautionary measure. 

Amongst our juvenile population, too, at almost 
all seasons, there is far too high a mortality from 
affections of the alimentary canal, aud for such 
the combined tonic, carminative, and anti-bacterial 
properties of Ajwan render it practically a specific. 

As previously stated, the’ carefully dried seed may 
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be used in various ways, but a tincture and a fluid 
extract should also be prepared. The former should 
be in a concentrated form, viz., each fluid ounce to be 
equal to 10 ounces. by weight of the seed; but the 
extract may conveniently of lower strength, a fluid 
ounce = an ounce avoirdupois of the seed. 


THE BRITISH COLUMBIAN WHALING 
INDUSTRY. 


It is impossible to sail very far in any direction 
along the coast of British Columbia without seeing 
in the offing an occasional fountain of spray, followed 
by a flash of a mighty fluke, betraying the presence 
of awhale. Often in the Gulf of Georgia, or off the 
west coast of Vancouver Island, a school of whales 
is met with. According to a recent report of the 
Bureau of Provincial Information in British Columbia, 
the Pacific Whaling Company has been operating for 
about four years with great success, the average catch 
being over six hundred whales each season. The 
company has adopted modern methods, and, instead 
of the old style of sailing ship and whale boats, 
employs fast steamers, which dash boldly alongside 
the whale, and dispatch it with a well-directed shot 
from a machine gun. The carcase is then towed to 
the whaling station, where it is hauled on to a suit- 
able stage by machinery, and cut up so that every 
portion of the huge mammal is utilised. This 
method of whaling was established in Norway several 
years ago, and later in Newfoundland and Quebec. 
The profits of whaling by this system are large, 
averaging from 15 percent. to 40 percent. Several 
species of whale are found in the North Pacific and 
Behring Sea, of which may be mentioned the 


- “sulphur-bottom,”’ the ‘‘ bow-head,’’ the ‘‘sharp- 


head finner,” the ‘‘right whale,’ and the “ hump- 
back.’? The ‘‘ sulphur-bottom,’’ which is the most 
common in British Columbia waters, grows to an 
enormous size, an average specimen weighing about 
sixty tons, and being worth to its captors over £100. 
A whale of this size should yield six tons of oil, three 
and a half tons of body bone, three and a half tons of 
guan», and three hundredweight of whale bone. A 


“humpback,” which is a smaller whale, averaging about 


twenty-seven tons, should give a profit of £28, while 
a “ fin-back ” weighing fifty tons, is credited with a 
gain of £70. The “right whale ” is much more rare 
than any of the others named, but offers a grand 
prize to the hunters, for he is worth £2,000. The 
Pacific Whaling Company has three stations on the 
coast of Vancouver Island equipped with modern 
plant. On arrival at the station, the whale is raised 
from the water on an adjustable platform for cutting 
up. Incisions are made in the carcase, running from 
head to tail, and about a foot apart. This divides 
the blubber into long, narrow strips, which are then 
torn or stripped off by means of large hooks attached 
to wire ropes, which are worked by a steam winch. 
The blubber is then cut into small squares and put 
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through a mincing machine, from which it goes to 
the steam-heated ‘‘ trying-out’’ tanks, where the oil 
is extracted. The residue of the blubber and the lean 
meat are converted into guano and glue. The body 
bones are crushed, ground, and sold as fertiliser, while 
the whalebone is carefully cut from the jaws, trimmed, 
and shipped to Dundee, the home of the whaling 
industry. Whalers operating in the Sea of Japan 
and Behring Sea do a considerable trade in whale 
meat, which is extensively used for food in Japan. 
Instead of converting the ‘‘ beef ” into fertiliser, it is 
salted, and in this form commands a better price. 
The importation of whale meat into Japan amounts 
` to over 2,000,000 lbs. annually, representing 
a value of over £10,000. Pickled whales’ tails are 
esteemed a delicacy in Japan, and large quantities are 
shipped from the British Columbia coast. About two- 
thirds of the whales captured are cow-whales, either 
with suckling calves, or with young unborn, the 
females being broader across the body, and slower 
in movement, as well as yielding more oil, and they 
are more easily captured than the males. This, and 
the fact that whales are hunted at all seasons, should, 


it is said, induce the authorities to adopt reasonable - 


restrictive measures for their preservation. The in- 
discriminate slaughter of whales in the Atlantic and 
the Gulf of St. Lawrencé has practically destroyed 
the industry in those waters, and without protection 
it is feared that the same thing is likely to occur on 
the British Columbian coast. 


THE TOBACCO INDUSTRY OF SMYRNA. 


Formerly the only tobacco cultivated in the vilayet 
or province of Aidin was that known as Magnesia 
tobacco, which was finely flavoured, contained a 
certain quantity of saltpetre, and caused no irrita- 
tion to the throat. The tobacco was consumed 
throughout the vilayets of Aidin and Konia, and 
its culture was important in the Casaz of Saroukhan. 
Since the establishment of the monopoly, planters, 
believing that the authorities were obliged to buy all 
the tobacco produced, started to grow the plant on 
a large scale, paying no attention to quality. This 


subsequently resulted in the substitution for magnesia 


tobacco of that known as Ayasolouk (ancient Ephesus) 
tobacco, named after the locality in which it was 
cultivated for the first time. The seed was taken 
from European Turkey, and the crop obtained was 
very satisfactory. Ayasolouk tobacco cannot be 
used. alone ; it must be mixed with other grades in 
the proportion of from three to ten. The best fields, 
according to the American Consul in Smyma, get 
exhausted in five or six years, and cannot produce 
good Ayasolouk tobacco thereafter. Seed is sown 
about the middle of December, and cultivation in the 
open fields takes place during the months of March 
and April. The plant requires rain especially in 
April and May. Tobacco fields are divided into 
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three large groups, the crops of which vary in 
quantity accordingly: on uplands, from 88 to I10 
pounds per stremma (about a third of an acre); on 
low uplands, from 143 to 198 pounds, and from 220 
to 551, and sometimes over 661 pounds, on the plain. 
Harvesting takes place in July or September, accord- 
ing to the locality, starting from the lower leaves, 
which ripen first, and going gradually to the top of 
the plant, where the best tobacco is obtained. This 
work is done at dawn, after dew moistens the plant. 
The ‘‘ dipia ” and the ‘ dispostou,” or lower leaves, 
are placed and packed together, while all the other 
various leaves are each placed separately. After the 
tobacco dries—when its leaves turn yellow—it is 
taken to storehouses, where it is more or less sorted 
and packed into small bales. This work is done 
generally in the interior of the country, where labour 
is cheap. Towards the months of June and July, 
when the tobacco is still standing in the fields, ex- 
perts examine and estimate the entire crop. When 
selling his tobacco the producer is required to inform 
the authorities of the Régie (monopoly) where a 
current account is kept in order to check the quantity 
shipped. The keys of the stores are kept by employees 
of the Régie, and whenever the owner wants to ship 
his tobacco he informs the latter, so that the tobacco 
may be weighed and a shipping permit received. The 
principal producing centres are Giaour Keni, Ayaso- 
louk, Couch-Adassi (Scala Nova), Ghermonda, Ak- 
Keni, Melessos, Monghla, Ak-Hissa, Cara Aghania, 
Odemisch, Girgi Leghda, Thyra, Baindir, &c. A 
good annual crop amounts to about 5,660,000 pounds 
of tobacco. The total exports from Smyrna in the 
fiscal year 1908-9 amounted to 4,516,900 pounds, 


THE PRODUCTION OF PAPER FROM 
SUGAR-CANE FIBRE. 


The United States Consul at Santiago describes 
an interesting practical test to be made in Eastern 
Cuba of the adaptability of sugar-cane fibre to paper 
making. The manufacture of paper from ‘ bagasse,” 
the dry refuse of sugar-cane after the juice has been 
expressed, has often been advocated, but never accom- 
plished on a commercial scale. The increased cost 
of wood-pulp has stimulated experiments for solving 
this problem. It has long been known that excellent 
paper can be made from sugar-cane fibre, but the 
difficulty has been to preserve the fibre intact while 
extracting the juice for sugar making. The machinery 
at present used cuts and tears the fibre so that the 
bagasse is fit only for fuel. A company organised 
in the United States is constructing a large plant at 
Preston, on Nipe Bay, to make a practical test of a 
patented process for expressing the juice and con- 


serving the fibre and pulp for paper. The fibre is 


separated from the pulp by machinery, and then by 
evaporation the water is eliminated, leaving the dry 
fibre and pulp containing the solids and sucrose, 
from which sugar is made. The fibre and pulp are 
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then baled separately for shipment to the United 
States, where the sugar is extracted by diffusion. By 
this treatment the fibre is uninjured, and can be used 
- in making high-grade paper at a considerable saving 
as compared with the cost of wood-pulp. The 
residue from the pulp is also suitable for low-grade 
paper. It is claimed that the preliminary tests, on a 
small scale, have proved successful, and that, in 
addition to preserving the bagasse for paper making, 
a larger percentage of sucrose is obtained than is 
possible by the present methods of .extraction in 
sugar houses. 


HOME INDUSTRIES. 


The Woollen Industry.—Whilst short time is still 
required in the cotton industry, the woollen is in a 
very prosperous condition, notwithstanding the com- 
paratively high price of raw wool, and the adverse 
effect which foreign tariffs have had upon important 
sections of the woollen industry. From Hudders- 
field the reports are that manufacturers are very busy, 
and that there is a good deal of overtime; Kidder- 
minster reports ‘‘all looms running top speed.” 
At Halifax the export trade—the demand for woollen 
fabrics comes from the Continent, Canada, South 
America, Australia, and South Africa—is very active ; 
and at Leeds the manufacturers “are said to have 
enough work in hand to keep their mills running for 
some time. The growth of outdoor amusements such 
as motoring, cycling, sea-siding, and above all golf, 
has revived the demand for rough Scotch tweeds. 
The habit has grown of wearing rough tweeds for use 
on the links and moors, much to the advantage of the 
woollen trade of the south of Scotland, the industry 
of the Border towns devoted to Scotch tweeds. 
Owing to the high price of raw wool manufacturers’ 
profits may not be large, but the present activity 
means a great increase in employment and the dis- 
tribution of wages. 


Cotton Consumpticn.—Mr. T. R. Ellison has 
issued his annual review of the cotton trade for the 
season 1909-10, and it includes much interesting 
detail and many statistics. On the subject of con- 
sumption Mr. Ellison says:—‘‘It is by no means 
certain that there will be any very great change 
in the rate of consumption in I9I10-II as compared 
with 1910. However, supposing we allow an increase 
of 10,000 bales, making the consumption 267,000 
bales per week, which would give a total of 
13,884,000 bales, the position would then stand, in 
bales of 500 lbs., as follows: —Estimated consumption 
of all kinds, 13,884,000 bales, which, with a supply 
from Egypt, India, &c., of 2,857,000 bales, or in 
bales of 480lbs.—the average weight of last season— 
will mean 11,500,000 bales of American growth. 
The above figures of the various growths compare as 
follows with those of the previous three seasons (in 
thousands) :— 
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IQIO-II. I909-I0. 1908-9. 1907-& 

American ..........06 11,500 11,507 12,860 12,117 
East Indian......... 1,500 ... 1,408 ... 945 «. 1,068 
Egyptian sesse.. Q50 os. 734 -e O12 ... 856 
Sundries secectececee 450 Sega 329 soe 252 eee — 205: 
Total eserse 13,400 13,978 14,969 14,307 
Bales of 500 Ibs.... 13,884 13,383 14,725 13,987 


It would seem, therefore, that an Amercan crop of 
11,500,000 bales would suffice at least for our positive 
needs.” Mr. Ellison says, with regard to demand, 
that “the bulk of the present consumption is to fill 
orders booked at lower prices than those now current, 
and it is questionable if buyers will operate with any 
freedom on the basis of present values.” 


Phosphate Rock.—The demands of scientific agri- 
culture for artificial manures is constantly growing, and 
phosphate rock is a very useful raw material for artifi- 
cial manure manufacturers. But large as is the demand 
the supply seems fully equal to it. At present the 
world’s annual production of phosphate rock is about 
5,000,000 tons, and of this the United States with an 
output of 2,000,000 tons is the largest producer. 
Tunis ranks second, and in 1909 one Tunisian company 
mined 907,000 metric tons. A London company is 
said to own deposits of 50,000,000 tons of high-grade 
phosphate in Ocean and Pleasant islands, and is 
mining some 250,000 tons a year. The island of 
Makatea, situated in the Tuamotu Archipelago, is said 
to have phosphate deposits of something like 
10,000,000 tons of an average grade of 82 per cent. 
It would seem, therefore, that in the near future the 
supplies of phosphate are likely to exceed the demand. 


Port of London Rates on Goods. — The 
London Chamber of Commerce has sent the 
Journal a copy of a resolution adopted at a. 
meeting of its Rating and Dock Rates and 
Charges Committee, with delegates of London 
Trading and Mercantile Associations and Exchanges, 
emphatically protesting against the action of the Port 
of London Authority in imposing heavy port rates on 
goods to the extent of over 65 per cent. of the maxi- 
mum rates scheduled in the Act for goods imported,. 
and 25 per cent. of the maximum for goods exported. 
These rates are calculated to yield nearly £330,000- 
per annum, which is the full limit of the revenue 
powers (from port rates on goods) of the Authority, 
and inasmuch as this limit was fixed by Parliament. 
in1g08 on the assurance of the President of the Board 
of Trade that it would provide a margin far more 
than the Port Authority would need, or be likely to- 
need, the Conference urges the Port of London 
Authority to fulfil the moral obligation imposed upon 
it by this Parliamentary understanding, and to reduce: 
the rates on imports to 50 per cent. of the maximum, 
in accordance with the assurances given by the 
Authority during Lord St: Aldwyn’s Inquiry, and 
to abandon the rates on exports, which are vexatious, 
and involve great expense to merchants in clerical 


labour. 


nothing. 
„Association was dissolved, and ever since there has 
‘been ruinous cutting of prices. 
‘bered that the International Association was formed 
‘in. 1907. This Association consisted originally of the 
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The Tube Trade.—Another attempt is being made 
to put this industry on a more satisfactory footing, 
anyway so far as Scotland is concerned. The present 
proposals are for the amalgamation of the Scottish 
tube makers into one company, and a meeting has 
been held at Glasgow with that object, at which eight 
of the ten companies interested were represented. 
The meeting was adjourned so that there might be 
an opportunity for considering certain suggested 
modifications. Similar negotiations in 1908 came to 
In that year the British Tube Makers’ 


It will be remem- 
British, German, and American makers, and after- 


wards the Belgian, and other Continental groups 
were taken in. But it never worked smoothly. The 


American and German makers complained that the 
‘British organisation was defective, and that certain 
‘producers (not members of the British Tube Makers’ 
Association) persisted in competing at cut rates in 
‘the spheres of operation of the American and German 
. companies. 


The British manufacturers were unable 
to adopt the suggestion of the Continental makers of 


the Association for meeting the difficulty, and so the 
International Association was broken up. Of late 
years there has been little profit in the business for 


the British makers, nor can there be whilst suicidal 


. competition keeps prices below a remunerative level. 
Altogether there are about 60 British tube makers, 
and the annual output is roughly £6,009,000 in value. 


A White Lead Substitute.—A French patent has 


-just been granted fora process of making what is 


claimed to be a harmless substitute for white lead. 
According to a description of it in the Manchester 


. Guardian, by mixing together equal quantities of 
- saturated solutions of alum and carbonate of soda 
- there is produced a white gelatinous precipitate of 


aluminium carbonate of the consistency of butter. 


_ After filtration the jelly is mixed, in the proportion of 


two-thirds or more, with finely powdered carbonate of 


` lime, or magnesia, and rendered homogeneous by 


prolonged trituration. The product is dried in thin 


- layers by moderate heat, and afterwards finely ground 


with linseed or poppy oil to the consistency of white 
lead. It is claimed that, like white lead, the substi- 
tute can be stored for a long time under water, and 


- can be made up into paint with colouring matters and 


dryers. It is also stated that the paint lies with a 


. gloss that makes varnishing unnecessary. 


The Manchester Engineering and Machinery 


_ Exhibition.—It is stated that four competitions for 
- students and workmen have been arranged in connec- 


. tion with this Exhibition. 


3 


v 


Three of them will each 
be divided into two classes, one for students, and the 
other for foremen and workmen under the age of 
thirty, and in each of the six classes, gold, silver, or 
bronze medals, with diplomas, or their value in techni- 
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cal books or instruments, will be given as prizes. The 
competitors are asked to write short papers descrip- 
tive of the Exhibition generally, of any single stand, 
or of any machine or appliance. The fourth competi- 
tion will be in the writing of an essay on ‘‘the duties 
and methods of an ideal foreman engineering pattern 
maker,” and for this Sir William Bailey will give a 
special prize. | 


_ Expanded Metal.—The use of expanded metal is 
steadily increasing. With a proper combination of 
expanded steel and good Portland cement, the one 
for tension and the other for compression, it has been 
found that flooring, &c., may be constructed of great 
Strength and fire-resisting efficiency, and yet of 
unusual lightness. Light, thin flooring means con- 
siderable saving in the dead weight as well as in the 
height of a building, and reasonable cost is assured by 
the substantial saving in the quantity of steel work 
and concrete generally required. A monolithic struc- 
ture will hold together in the event of settlement; 
holes may be cut through it without any fear of its 
collapsing, and shocks and vibrations due to falling 
bodies, rolling loads, earthquakes, &c., are spread 
over a large area and reduced to a minimum. The 
great fire-resisting efficiency of expanded steel con- 
crete construction has been amply demonstrated. 
Concrete flooring containing expanded steel has 
many times the strength of an ordinary floor, and 
in the event of fire the incumbent mass is maintained 
in spite of the disintegrating effects of fire and water. 
The expanded metal binds the material together in 
an extraordinary manner. With so much to recom- 
mend it, it is not surprising that expanded steel con- 
crete construction is in increasing demand. Those 
who are interested in the subject should send to the 
Expanded Metal Company (York-street, Westminster) | 
for their pamphlets on ‘‘ Expanded Metal Lathings 
for Plaster Work,’’ and ‘‘ Expanded Steel for Rein- 
forced Concrete Construction.” 


OBITUARY. 


SIR WILLIAM AGNEW, BART. — Sir William 
Agnew died at his residence in Great Stanhope- 
street on the 31st ult., after a severe illness, at the 
age of 85. He was formerly head of the well-known 
firm of art dealers, Messrs. Thomas Agnew and 
Sons, and was chairman of Messrs. Bradbury, Agnew 
and Co., the proprietors of Punch, in the manage- 
ment of which he took an active part. 

A native of Salford, Sir William represented 
South-East Lancashire, and the Stretford Division ef 
Lancashire in Parliament as a Liberal between 1880 
and 1886. In 1887 he organised the Jubilee Exhibi- 
tion of Victorian Art in Manchester, and the success 
of this undertaking, which cost Sir William half a- 
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year’s hard work, was conspicuous. He was also 
the chief founder and a great benefactor of the Whit- 
worth Institute and Art Gallery in Manchester. He 
leceived a baronetcy in 1895. 

Sir William was one of the first to recognise the 
genius of Fred Walker, whose ‘‘ Harbour of Refuge ”’ 
he presented to the National Gallery. He became a 
member of the Royal Society of Arts in 1898. 


GEORGE HENRY MAXWELL BATTEN.—The death 
occurred, on the 24th ult., of Mr. G. H. M. Batten, 
at the age of 78. Educated at Charterhouse and 
Haileybury, Mr. Batten entered the Indian Civil 
Service in 1852. He was Under-Secretary to the 
Government of India in the Finance Department, 
and for two years Secretary of the Department of 
Revenue and Agriculture. He also served as an 
additional member of the Viceroy’s Legislative 
Council, and as Private Secretary to Lord Lytton 
duting a period of his Viceroyalty. At the time of 
his retirement from the service he occupied the im- 
portant post of Commissioner of Inland Customs, 
and it was largely owing to his exertions that a 
general scheme of fiscal reorganisation, including the 
abolition of the Inland Customs line, was carried out. 
On his return to England Mr. Batten took a promi- 
nent part in the controversy on the opium question ; 
and in 1892 he read, before the Royal Society of 
Arts, a paper on this subject, which gave rise to a 
very long and interesting discussion. He became a 
member of the Society in 1893. : 


NOTES ON BOOKS. 


A RESEARCH ON THE PINES or AUSTRALIA. 
By Richard T. Baker, F.L.S., and Henry G. 
Smith, F.C.S. Sydney: William Applegate 
Gullick. 

This work has been undertaken by Mr. Richard T. 

Baker, Curator and Economic Botanist, and Mr. 

Henry G. Smith, Assistant Curator and Economic 


Chemist, of the Technological Museum, New South © 


Wales. A glance suffices to show that it embodies 
the results of an immense amount of labour and skill. 
With the co-operation of a large number of public 
school teachers, materials have been collected from 
all parts of the Australian continent, and the 
geographical distribution of the various species of 
pine has thus been somewhat completely ascertained. 
The samples sent to the authors have been analysed 
with great care, with a view to ascertaining their 
chemical and economic value. The pines of Aus- 
tralia promise to prove a valuable national asset. The 
supply of wood is threatening to fall far short of the 
demand in many parts of the world, and although at 
present little. soft wood is exported from Australia, 
there is a considerable and rapidly-growing local 
market for it. And in addition to their use as 
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timber and in the manufacture of pulp, the Australian 
pines possess many valuable chemical properties, 
yielding essential oils, perfumes, sandaracs, tan barks, 
&c., so that the researches of Messrs. Baker and 
Smith promise to be of great economic, as well as 
scientific, value. 

Some of the illustrations call for special notice. 
In many of the micro-sections of plants, where it 
was desirable to differentiate the various tissues, the 
process of natural colour photography has been em- 
ployed. The results are, as the authors claim, very 
satisfactory, the cell walls, even in the most minute 
cases, being clearly defined. 


DRYING MACHINERY AND PRACTICE. By Thomas 
G. Marlow. London: Crosby, Lockwood and 
Son. 12s, 6d. net, | 


This work is described by the author as ‘a hand- 
book on the theory and practice of drying and desic- 
cating, with classified description of installations, 
machinery, and apparatus.’’ It would appear that 
hitherto no work on this subject has been published 
in English, German, or French, which is somewhat 
striking in view of the very great importance of drying 
machinery to a vast number of trades. The subject, 
as treated by Mr. Marlow, is an extremely wide one, 
comprising, as it does, the various methods of drying 
by gravitation, absorption, condensation and evapo- 
ration, and the descriptions of different kinds of 
machinery adapted to these methods in use in many 
industries. It is obvious, of course, that a subject so 
extensive cannot be exhaustively treated within the 
limits of a reasonably sized volume; Mr. Marlow, 
however, has evidently spared no trouble in selecting 
typical examples of machinery for illustration, while, | 
to ensure accuracy, he has included no descriptions 
of apparatus that have not been passed by the manu- 
facturers themselves. He has also compiled a very 
useful bibliography which will enable the reader 
desirous of pursuing any particular branch ta see at 
a glance what literature exists on the subject. The 
text is enriched by 174 illustrations which, with an 
excellent index, add greatly to the value of the book. 


GENERAL NOTES. 


BUENOS AYRES EXHIBITION.— At the recent 
Exhibition at Buenos Ayres Great Britain partici- 
pated in four distinct exhibitions which formed part 
of the great centenary celebrations. These were :— 
The Railway and Land Transport Exhibition, 
Hygiene Exhibition, Agricultural Exhibition,’ and 
Fine Arts Exhibition. In the case of the first- 
mentioned, which has been productive of much ex- 
cellent business, Great Britain occupied a space of 
approximately 29,000 square metres as compared 
with :—5,700 in the German Section, 5,000 in the 
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Italian Section, 4,500 in the section controlled by 
the United States, 3,500 in the Austrian Section, 
3,500 in the French Section, and 3,coo in the Belgian 
Section In the Agricultural Exhibition the space held 
by the different nations was :— Great Britain and Ire- 
land, 5,000 square metres; United States, 5,coo square 
metres; France, 3,000 square metres; Italy, 3,000 
Square metres ; Germany, 3,500 square metres; Hun- 
gary, 3,000 square metres; Chili, 7co square metres. 
We also held 5,000 square metres of space in the 
Hygiene Exhibition; while. in the Fine Arts Exhi- 
bition, the British Section is acknowledged to have 
been by far the most important and most frequented. 
More than fifty per cent. of the pictures shown, it is 
estimated, will have been sold by the time the build- 
ings are closed. | 


MEETINGS FOR THE ENSUING WEEK. 


Monpay, Nov. 7. Royal Institution, Albemarle- street, W., 
5 p-m. General Monthly Meeting. 


Engineers, Caxton-hall, Westminster, S.W., 73 
p.m. Mr. S. M. Dodington, ‘‘ Public Slaughter 
Houses.” 


~ British Architects, 9, Conduit-street, W., 8} p.m. 
Opening Address by the President, Mr. Leonard 
Stokes. 


Chemical Industry (London Section), Burlington- 
house, W.,-8 p.m. Mr. A. C. Claudet, “ The 
Relation of Metallurgy to Chemical. Industry.” 

G<:ographical, Burlington-gardens, W., 8} p.m. 
Major P. Molesworth Sykes, ‘‘ Further Journeys 
in Persia.” 


London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. A. P. Abraham, “‘ Rock Climbing in Great 
Britain.’ 

East India Association, Caxton-hall, Westminster, 
S.W. 4 p.m. Dr. Syed Abdul Majid, “The 
Moslem Constitutional Theory and Reforms in 
Turkey, Persia, and India.” 


Engineers (Cleveland Institute of ), Middlesborough, 
73 p-m. Inaugural Address by the President, Mr. 
T. C. Hutchinson. 


TuEspAy, Nov. 8.,.Illuminating Engineers (at the House 
OF THE RoyAL Society or Arts), John-street, 
Adelphi, W.C., 8p.m. Mr. F. W. Goodenough, 
“ Recent Advances in, and the Present Status of, 
’ Gas Lighting.” 
Asiatic, 22, Albemarle-street, W., 4 p.m. Rev. J. 
J. Johnson, ‘‘ Notes on Two Schools of the 
Vedanta, Vallabhiya, and Naimbarka.”’ 


Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Mr. G. W. Humphreys, “ The London 
County Ccuncil Holborn to Strand Improvement, 
and Tramway Subway.” 


Photographic, 35, Russell-square, W.C.,8p.m. Dis- 
© cussion on ‘‘ Pictorial Photography of To-day as 
Compared with Seven Years Ago.” 
Colonial, Whitehall Rooms, Whitehall- place, S.W., 
83 p.m. The Duke of Marlborough, ‘‘ The Imperial 
Problem.” 


Horticultural, Vircent-square, Westminster, S.W., 
3pm. Mr. Cecil H. Hooper, “ Observations on 
the Blossoming of our Hardy Cultivated Fruits.” 


‘4 
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Pharmaceutical, 17, Bloomsbury-square, W., 8 p.m. 
1. Messrs E. H. Farr and R. Wright, “A Critical 
Note on Several Processes for the Determination 
of the Alkaloids in Colchicum Seeds.” 2. Mr. H. 
Finnemore, ‘‘ Chemical Examination of a Series | 
of Prunus.” 3. Professor H. G. Greenish and 
Miss D. Braithwaite, ‘‘The Drug Room Beetle 
(Sitvodrepa pantcla).”’ 


Wepngspay, Nov. 9g...Biblical Archzology, 37, Great 


Russell street, W.C., 43 p.m. 


Optical (Chemical Society’s Rooms), Burlington- 
house, W., 8p.m. Mr. H. S. Ryland, ‘‘ Ophthalmo-~ 
logical Instruments.”’ À 


Geological, Burlington-house, W., 8 p.m. 1. Mr. 
Lindsall Richardson, ‘‘ The Rbætic and Con- 
tiguous Deposits of West, Mid, and Part of East 
Somerset.’ 2. Rev. George John Lane, ‘‘ Jurassic 
Plants from the Marske Quarry.” 


Automobile Engineers, 13, Queen Anne's gate, S.W., 
8 p.m. Prof. W. Morgan, “ Carburettor Action.” 


Junior Institution of Engineers, Caxton - hal), 
Westminster, S.W., 74 p.m. Mr. L. W. J. Costello, 
“ The Law Relating to Engineering.’’ (Lecture 

, III.) 


Tuurspay, Nov. ro...London Institution, Finsbury-circus, 
E.C., 6 p.m. Sir Alexander Mackenzie, ‘‘ The 
Masters of Chamber Music.” 


Camera Club, 17, Juhn-strect, Adelphi, W.C., 8 
pm. Mr.F. Martin Duncan, “ Our Insect Friends 
and Foes.” 


Electrical Engincers, Victoria-embankment, W.C., 
8 p.m. Inaugural Address by the President, Mr. 
S. Z. de Ferranti. 


Brewing, Institute of (Midland Section), White 
Horse Hotel, Birmingham, 7 pm. Mr. A. J. 
Brown, “The Valuation of the Antiseptic Proper- 
ties of Hops.”’ 


Fray, Nov. 11...Malacological, Burlington-house, W., 8 
p.m. 1. Mr. A. J. Jukes-Browne, ‘‘ The Names 
Used by Bolten and Da Costa for Genera of 
Veneride.’’ 2. Mr. H. B. Preston, “ New Aela- 
niide from Goram and Kei Islands, Malay Archi- 
pelago.” 3. Mr. H. H. Bloomer, ‘The Anatomy 
of the British Species of the Genus Psammstii” 
4. Major A. J. Peile, ‘‘ Note on Trifon tessel- 
latus?’ 

Fhysical, Imperial College of Science, South 
Kensington, S.W., 8 p.m. 1. Dr. C. Chree,*‘ The 
Supposed Propagation of Equatorial Magnetic 
Disturbances with Velocities of the O. der of 100 
miles per second.’ 2. Prof. W. B. Morton, 
“ Cusped Waves of Light and the Theory of the 
Rainbow.” 3. Mr. J. S. Dow, “ Exhibition of a 
Frightness Photometer.’’ 


CORRECTIONS. —In Part II. of the article, ‘‘ Ihe 
Earning Power of British Railways,” in Table XIIL., 
“ Statistics of Returns of the Great Western Rail- 
way’? (Journal of October 28th, 1910, p. 1038), the 
gross earnings per locomotive for the year 1906 
should have been stated as £4,995 instead of £7,995 ; 
and in the Table in the middle of p. 1047 the gross 
earnings per passenger vehicle of the Charing Cross, 
Euston and Hampstead Railway for 1909 shou! 
have been stated as. £1,402 instead of £14,002. 
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NOTICES. 


ARRANGEMENTS FOR THE SESSION. 


The Opening Meeting of the One Hundred 
and Fifty-Seventh Session will be held on 
Wednesday evening, the 16th of November, 
when an address will be delivered by SIR 
JOHN CAMERON LAMB, C.B., C M.G., 
Vice-President and Chairman of the Council. 
The chair will be taken at Eight o’clock. 


The following arrangements have been 
made for meetings previous to Christmas :— 


ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 

NOVEMBER 23.—SIR HENRY H. CUNYNGHAME, 
K.C.B., “ Methods of Detecting Fire-Damp in 
Mines.”’ 

NOVEMBER 30.—CAMPBELL P. OGILVIE, ‘‘ Ar- 
gentina from a British Point of View.” 

DECEMBER 7.— VAUGHAN CORNISH, D.Sc., 
F.G.S., F.C.S., “ The Panama Canalin 1910.°° Sir 
WILLIAM H. WHITE, K.C.B., F.R.S., will pre- 
side. 

DECEMBER 14.—REGINALD A. SMITH, B.A., 
F.S.A., ‘*A New View of Roman London.” 


COLONIAL SECTION. 


Tuesday afternoon, at 4.30 o’clock :— 

NOVEMBER 29.— A. MONTGOMERY, MA., 
F.G.S., “The Progress and Prospects of Mining 
in Western Australia.” ADMIRAL SIR FREDERICK 
GEORGE DENHAM BEDFORD, G.C.B., late Governor 
cf Western Australia, will preside. 


INDIAN SECTION. 


Thursday afternoon, at 4.30 o’clock :— 


DECEMBER 15.—ROBERT FELLOWES CHISHOLM, 
F.R.LB.A., F.S.A., “The Taj Mahal and its 
Relation to Indian Architecture.” 


CANTOR LECTURES. 
Monday Evenings, at 8 o’clock :— 
CHARLES R. DARLING, A.R.C.Sc.1., F.L.C., 
“ Industrial Pyrometry.’’ Four Lectures. 


LECTURE I.—NOVEMBER 21.—Early attempts to 
measure high temperature. Newton’s researches — 
Wedgwood’s pyrometer—Early forms of thermo- 
electric pyrometers—Modern standards of tempera- 
ture—Calibration of pyrometers— Uses of pyrometers 
in the manufacture of pottery, glass, iron and steel, 
coal-gas, etc.—Fusion pyrometers—Calorimetric or 


> 


water pyrometers. 


- LECTURE II.—NOVEMBER 28.—Laws of thermo- 
electricity —Thermo-electric pyrometers of Le Chate- 
lier and Roberts-Austen—Temperature indicators— 


` Recorders, ink and photographic—Arrangement of a 


number of pyrometers centrally controlled—Deter- 
mination of the critical points of steel—Application 
to hardening and tempering—Limits of use. 


LECTURE III.—DECEMBER 5.—]I.aws of resistance 
to electricity—Siemens’ resistance pyrometer—Cal- 
lendar’s pyrometer— Principles of resistance measure- 
ment—Temperature indicators for resistance pyro- 
meter—Callendar’s recorder—Northrup’s recorder— 
Special uses and limitations of resistance pyrometers. 


LECTURE IV.—DECEMBER 12.—Radiant energy 
—The ‘fourth-power’”? law—Laws of Wein and 
Planck—The Féry radiation pyrometers and indica- 
tors—The Holborn-Kurlbaum optical pyrometer—- 
Wanner’s pyrometer—Other optical pyrometers— 
Special uses of radiation pyrometers in pottery 
manufacture and work at very high temperatures. 


Papers to be read after Christmas :— 


Horace M. WYATT, ‘‘ Motor Transport in Great 
Britain and the Colonies.’ . 

PHILIP JoSEPH HARTOG, M.A., B.Sc, “ Ex- 
aminations and their bearing on National Efficiency.” 

J. C. MEDD, ‘‘ The Dutch Labour Colonies.’”? 

CYRIL DAVENPORT, ‘‘ Illuminated Manuscripts.”’ 

GEORGE A. STEPHEN, ‘‘ Modern Machine Book- 
binding.” 

PROFESSOR J. WERTHEIMER, 
“« Water Finders.” 


P.Sc, B.A., 
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CAPTAIN A. J. N. TREMEARNE, “ Some Nigerian 
Head-hunters.”’ 

FRANK M. ANDREWS, ‘‘ Architecture in America.’’ 

Dr. LEONARD HILL, F.R.S., “ Caisson Sickness 
and Compressed Air.” 

GEORGE B. HEMING, ‘“‘ Art Education in Jewellery 
and Goldsmithing.”’ 

ARTHUR CHARLES Davis, F.C.S., Assoc.I.C.E., 
‘¢ The Manufacture and Testing of Portland Cement.” 

COLONEL CHARLES EDWARD CASSAL, V.D., 
F.I.C., ‘*Food Adulteration.’’ 

Hon. SiR RICHARD SoLomMon, K.C.B., 
K.C.M.G., K.C.V.O., K.C., M.A., High Com- 
missioner for the Union of South Africa, “South 
Africa before and after the Union.” 

F. DOUGLAS OSBORNE, M.Inst.M.M., “The Tin 
Resources of the Empire.” 

REGINALD MURRAY, ‘‘ Indian Banking.” 

R. A. LesLie Moors, I.C.S. (retd.), ‘Indian 
Superstitions.”’ | 

CAPTAIN R. MUIRHEAD COLLINS, C.M.G., 
s Australia and her Resources.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o'clock :— 
January 19, February 9, March 16, April 27, 
May 25. : | 
COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
January 31, February 28, April 4, May 9. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


FREDERICK WEDMORE, “Etching”: 1. 
‘ The Old Masters; 2. ‘‘ Modern Etching.’’ 
Two Lectures. 


January 23, 30. 


PROFESSOR ADRIAN J. Brown, M.Sc., 


‘* Brewing.’’ Four Lectures. 

February 6, 13, 20, 27. 

PROFESSOR J. A. FLEMING, M.A., D.Sc., 
F.R.S., ‘‘ Applications of Electric Heating.” 


Four Lectures. 
March 6, 13, 20, 27. 


ALFRED E. H. TUTTON, 
F.R.S., 
Uses.” 


May 1, 8, 15, 22. 


M.A., D.Sc., 
‘“ Rock Crystal: its Structure and 
Four Lectures. 


JUVENILE LECTURES. 


Wednesday evenings, January 4 and 11, 
Igti, at 5 o’clock :— 


PROFESSOR ARTHUR MASON WORTHING- 


TON, C.B., M.A., F.R.S., “A Study of 
Splashes, conducted by the aid of Instant- 
aneous Photography.’’ Two Lectures. 
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PROCEEDINGS OF THE SOCIETY 


CANTOR LECTURES. 


THE ART AND HISTORY OF BRITISH 
LEADWORK. 


By LAWRENCE WEAVER, F.S.A. 
Lecture Il,—Delivered March 14, 1910. 


Before I proceed to the uses of leadwork in 
domestic architecture and in the garden, I 
will deal with a point raised as to the subject 
of my last lecture, leadwork in ecclesiastical 
buildings. A friend has suggested to me that 
lead has an evil symbolism, and is not there- 
fore appropriate for use in churches. This 
view is based on the uniformly unfavourable 
references to the metal in Holy Scripture. 
Gold, silver, and brass have more or less 
distinct symbolic meanings indicative of good 
qualities, but it would seem that the covering 
of lead on the tabernacle of wickedness (in the 
prophecy of Zechariah) establishes a sinister 
idea of lead as filling the mind of the Jewish 
dispensation. There is in any case no record 
of the use of lead either in the Tabernacle or 
in the Temple of Solomon. Ezekiel, in a 
critical mood, says, ‘‘ They are all lead, they 
are the dross of silver.” That this prejudice 
against the metal continued in minds of 
mystical bent is perhaps due to its com- 
parative cheapness, and consequent inferiority 
for the making of precious and elaborate 
objects offered for the service of God’s house. 
However that may be, the prejudice remained, 
and further, the fact that astrologers connected 


lead with the unfavourable planet Saturn has 


not lessened it. This connection has endeared 
lead to the purveyors of magic and spells for 
use when the pleasant business of curse- 
making was afoot. It was a simple matter to 
get even with one’s enemy by a curse of real 
efficiency. The best kinds were engraved on 
lead plates, and buried with such agreeable. 
accessories as nail parings, &c. A Romano- 
British tablet, found at Bath, has an inscription 
hard to read, and I cannot dogmatically sup- 
port either one of the two readings suggested. 
It is doubtful whether it records a curse on 
nine guests at a supper party who were 
suspected of stealing a tablecloth, or a state- 
ment that one Quintus received 500,000 lbs. of 
copper coin for washing a lady of the name of 
Vilbia. If the latter, the hydropathic treat- 
ment seems to have been costly. Other lead 
tablets inscribed with symbols of Saturn have. 
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been found buried, and one in particular 
desired ‘‘ That nothinge maye prosper nor goe 
forwarde that Raufe Scrope take in hand.’ In 
this case exclusive reliance was not placed on 
Saturn, but Hasmodai, Schedbarschemoth, and 
Schartatan were also invoked. You will, of 
course, all remember that these pleasant names 
belong to the spirits of the moon. 

I am not, however, daunted in my advocacy 
of lead. The unfavourable references in the 
Old Testament were, doubtless, given for our 
admonition and to establish a spiritual argu- 
ment on lines familiar to those who heard it. 
Be that as it may, the Catholic Church is 
bound no more by these references than it is 
by the rules of Levitical observance, in using 
or failing to use any one material in its build- 
ings and furniture. In its art as in its other 
relations to physical things, it remains true 
that nothing in itself useful and beautiful, when 
dedicated tothe service of Godand His Church, 
can be stigmatised as common or unclean. I 
return unabashed, therefore, to my advocacy 
of the use of lead in ecclesiastical architecture. 
This has nothing to do with the matter of my 
present lecture, but I beg you to forgive my 
return to the subject of last Monday, as the 
point I have dealt with seems not unimportant. 

The slides I shall show you on the screen 
this evening illustrate objects which may be 
divided into the following classes:-—1. Rain- 
water pipes, pipe headsand gutters. 2. Rain- 
water cisterns. 3. Gardenvases. 4. Portrait 
statues, either in public places or in gardens. 
5. Garden statties of a classical or emblematic 
sort. 6. The fauna of gardens, which com- 
prise so many types of animals, mythical and 
otherwise. ` 

Although there are nobler uses of lead tkan 
for rain-water heads, there is no employment of 
the material which shows it so perfectly adapted 
to its purpose. There is, further, an addi- 
tional charm connected with its use due to the 
fact that rain-water pipes and pipe-heads are a 
distinctly English device, and as they came 
into general use towards the end of the six- 
teenth century—when the old Gothic motives 
were slowly, and even stubbornly, giving place 
to renaissance ideas of decoration—they have 
a peculiar interest apart from their material. 
Those artisans who concerned themselves with 
the lesser building arts, such as leadwork, were 
much slower in receiving the impact of the new 
ideas than the master masons who held the 
most important place in the ranks of 
craftsmen. In the result we find very 
often that the design of leadwork is fifty 
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or one hundred years later in its decora- 
tive development than the stonework of 
the building to which it is fixed. Whether 
this is due to a spirit of conservatism 
inherent in the lead worker I cannot say, but 
the slowness in adopting new ideas is un- 
doubtedly a fact. I have seen, for example, at 
Kendal, Westmoreland, a pipe head of the 
first quarter of the eighteenth century with a 
brattished parapet very similar in character to 
those of a century earlier on Abbott’s-hospital, 
at Guildford. It must, of course, be remem- 
bered that geography has a great deal to do 
with these matters. The renaissance move- 
ment in architectural design was in its 
inception essentially an affair of the Court, 
and appears .to have been accepted by pro- 
vincial craftsmen in rather a grudging and 
unwilling spirit. The early manifestation 
of the new motives is seen consequently 
only in those houses which were owned by 
great nobles in touch with the Court, and 
aware of and interested in the new ideas 
which reached England originally direct from 
Italy, but later through Germany and the Low 
Countries. These facts have to be borne in 
mind when considering the character of the 
rain-water heads which I am about to show 
you. The first historical reference to a 
down pipe is in the thirteenth century, when 
Henry III. sent orders to the Tower of London 
that the gutter which went round the great 
tower should be continued down the wall 
in order that the whitewash might not be 
damaged. Unhappily, there are no remains 
of any such early-types, and indeed I think 
it likely that the earlier method of pro- 
viding for the discharge of rain water by 
a gargoyle continued to be the common 
use until about the middle of the six- 
teenth century. In the last half of that 
century, however, they doubtless became 
common, though the number remaining is 
not very great. The evolution of the rain 
water head is very well illustrated at Haddon 
Hall, where, stone gargoyles, from which 
doubtless originally lead spouts projected to 
throw the water clear of the wall, now have 
lead heads fixed beneath them: Two of 
these in particular have the fronts moulded 
in the form of rather comic’ masks, one 
of which shows an air of mild dissatisfac- 
tion, whilst the other is wreathed in a broad 
grin. Here is a case where the plumber had 
not yet felt his way to a definite form, especially 
appropriate to his material, but ¢arried on in 
lead the tradition of the grotesque which 
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belonged more particularly to gargoyles. The 
evolution of the practical idea behind pipe- 
heads and pipes was also somewhat slow in 
coming to perfection. It is obvious that the 
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LEAD PIPE, ONCE AT BRAMHALL. 


most value can be got out of them when the 
stack of pipes runs from the outlet inthe parapet 
gutter down to the ground. At Leighton 
Bromswold Church, to which I referred in my 
last lecture, the pipe-head is a very fine thing, 
and the pipes themselves highly ornamented, 
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but the plumber seems to have forgotten his 
Original intention. He stopped the pipe 
before it got to the bottom of the wall, termi- 
nating it in a long projecting gargoyle instead 
of carrying it down so that the water might be 
delivered to a channel or other sort of drain. 

At Old Palace-yard, Coventry, which is built 
round a quadrangle with the upper storey 
somewhat projecting, the pipes are continued 
only down to the first-floor level, and terminate 
in spouts which throw the water out into the 
quadrangle, and, incidentally, on to the head of 
the unwary passer-by. The pipe-heads in the 
quadrangle are of the middle of the seven- 
teenth century, but on the back of the building 
there is an earlier lead gutter of vine pattern, 
which discharges direct into the down pipe 
without any head intervening. 

At Bramhall, in Cheshire, there existed until 
a few years ago on a cottage (now destroyed) 
a very beautiful length of lead gutter, with vine 
pattern, and one length of down pipe, also 
decorated with grapes and leaves. From the 
fact that the portcullis appears on the ears 
of the socket, this pipe may reasonably be 
attributed to not much later than Tudor times. 
The pipe-head, however, into which the gutter 
discharged is about a century later in date, 
and the decoration very much inferior. This 
and other evidence goes to show that, 
even after gutters and down pipes had 
reached a high degree of decorative charm, 
it was very common that they should be em- 
ployed together without a pipe-head, and that 
the latter arrangement came slowly into use 
as the result of the overflow which was apt 
to occur from the lack of it. 

At Poundisford Park, near Taunton, is one 
of the most complete systems of water lead- 
work that I know. A long gutter delivers 
the water collected from two roofs into a 
castellated pipe-head, which discharges it 
by a length of down pipe into a highly 
ornamental cistern standing against the wall, 
and so preserves it for garden use. 

Another admirable scheme is to be seen on 
the houses in Dome-alley, at Winchester, 
where a triangular lead apron, beautifully 
decorated, is fitted at the bottom of the roof 
valley, and there holds back the water for dis- 
charge into a long gutter of vine pattern, which, 
in its turn, transmits the water through very 
handsome pipe-heads to down pipes. These 
heads are adorned not only with the Episcopal 
coat of arms and Tudor roses but with pome- 
granates, which have been held to indicate 
that this leadwork was done either during 
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the time that Catharine of Aragon was Queen, 
or during the reign of her daughter Mary. I 
think, however, that this is reading too much 
significance into a not unusual piece of deco- 
ration, and it is probably safer to attribute 
this work to the beginning of the seventeenth 
century. 

Not the least of the charms of pipe-heads, 
however, lies in the historical value of the 
heraldic and other emblems, which enable us 
to attribute their erection to various person- 
ages. It is needful, however, to take care 
that we be not misled by accepting too readily 
the authenticity of such emblems. At Hampton 
Court, for example, there is a pipe-head of no 
particular merit, which bears the date 1525, 
the initials H. R. and a true lovers’ knot. 
This has been heralded as dating some repairs 
done by Henry VIII. at the time of his devotion 
to Ann Boleyn. Careful examination, how- 
ever, goes to show that it is a piece of 
Victorian work, and the strong suspicions I 
have long held as to its authenticity have 
recently been finally confirmed. I have the 
pleasure of the acquaintance of a highly 
competent lead-worker, whose grandfather 
pursued the same craft at Hampton Court 
in the middle of the last century, and he was 
able to tell me that practically the whole of 
the leadwork at the Palace was then radically 
renewed. 

At Haddon Hall, however, although some 
confusion has been created by the incorrect 


re-fixing of heraldic ornaments which have 


dropped off in the course of time, enough is 
left in its absolutely original condition to form 
almost a complete family history of the 
Manners and others such as the Vernons, 
with whom they became allied. The pipe- 
head which appears to be the earliest is not 
dated, but it 1s quite possible that it was set 
up about 1580. It at all events exhibits 
purely Gothic characteristics untouched by 
the rising tide of the Renaissance. Later 
heads, though almost wholly decorated in the 
old manner with panels of pierced tracery, 
which recall the lights of medizval rose 
windows, have such little touches of classical 
feeling as a dentil cornice, and reveal the 
breaking of the old tradition. Many of the 
pipe-heads show touches of mediæyal fancy in 
their corners, which are constructed like little 
turrets with battlemented edges, and feur de 
dys, coats of arms, dates and initials appear 
on nearly all of them. 

At Windsor Castle, however, there are two 
heads, dated 1586, which are entirely Gothic 
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in their ornament, and the top edging has a 
line of cable moulding running through the 
battlement. 

It was not until about 1680 that the old 
Gothic tradition of decoration died out nearly 
everywhere in England, to be replaced by 
purely classical motives. In the pipe-heads 
at Bolton Hall, Yorkshire, lettering of a rich 


FIG. 5. 


AT PETWORTH, SUSSEX. 


husky type, cherubs’ heads, and acanthus 
leaves aré.the chief ornaments, but the 
heraldic devices are very vigorously modelled, 
and even here the cable moulding of the early 
plumbers is still found on the pipe sockets. 
The design of the heads of the eighteenth 
century is generally lacking in anything like 
a touch of fancy. The example here illus- 
trated, which is to be found at Petworth, 
Sussex, is very richly ornamented with festoons 
of flowers and with pendant acorns, but one 
cannot regard it as very important from an 
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artistic point of view. 
tive in general character of the late seventeenth 
and early eighteenth century heads which are 
to be found on buildings designed by Wren. 
It would, of course, be unreasonable to suppose 
that Wren himself could spare the time, in his 
full life, to give to the plumber more than the 
merest indication of the design of such small 
details. It is a tendency in some critics who 
have not considered the conditions in which 
Wren worked, tolay on him the blame for the 
clumsiness of various details in his buildings. 
They apparently do not remember that Wren 
probably had the largest practice which ever 


fell to the lot of an architect, and, exceptin such | 


very highly decorative work as the woodwork in 
St. Paul’s Cathedral, he relied largely on the 
traditional grasp of design possessed by the 
craftsmen working for him. 

Before passing to the consideration of lead 
cisterns, I would add that I have given thus 
much space to rain-water heads because they 
are a kind of lead work, as capable of artistic 
treatment to-day as in the seventeenth century. 
Pipe-heads, whether of lead or cast-iron, are 
still necessary fittinys of most buildings, and 
though the exigencies. of economy demand 
that cast-iron shall generally be used, there 
are still thousands of lead heads made every 
‘year, which give opportunity for interesting 
designs and able craftmanship. 

Cisterns do not lend themselves to any great 
variety of shape. For practical purposes it 
is necessary that their top edges be simply 
horizontal and free from any decoration, except 
a simple moulding. The latitude open to the 
designer is confined therefore chiefly to surface 
decoration. It is an odd thing that plumbers 
seem never to have grasped the possibilities 
of simple diaper decoration, such as the 
medizval mason wrought on his wall surfaces. 
There seems to be an opening- for modern 


workers to experiment with some such con- - 


tinuous surface patterns as give such pleasur- 
able effect when employed in the cast-iron 
panels which used to be employed for the 
backs of fireplaces. . 
Cast-iron calls for a sharpness and fine- 
ness of treatment which would be inap- 
propriate in lead, but if true consideration 
be given to the difference in the character of 
the material, the same general idea might be 
found very interesting if applied to lead. 
There are comparatively few cisterns of the 
seventeenth century remaining, but all over 
the country there are a great many of the 
eighteenth century, and London is particu- 
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larly rich in them. About Bloomsbury one 
may count scores of very interesting examples 
still remaining in the areas of the old houses. 
They are divided into panels by curved ribs 
often of very intricate design, and little 
ornaments, like flowers, fishes, dates, and 
initials, are dotted with more or less regu- 
larity over the surface. One continually finds 
also little clusters of figures or groups of 
figures, such as the Four Seasons, Neptune, 
and St. George and the Dragon, modelled in 
low relief. Particularly good cisterns may 
be seen in the Triforium Gallery in St. Paul’s 
Cathedral, at the Record Office in Chancery- 
lane, at Lincoln’s Inn, and at the halls of 
many of the City Companies. In the West of 
England, the cistern designs, and particularly 
the flower ornaments are. far less rigid 
than is the case with the London cisterns. 
Probably the finest cistern in this country is 
at St. Fagan’s Castle, Cardiff. It is dated 
1620, and is a particularly rich piece of work. 
The growing tendency towards formality in 
garden design, accentuated by the coming to 
England of William III., who brought many 
Dutch gardeners and sculptors in his train, 
resulted in the making of many leaden garden 
pots and elegantly ornamented vases with 
closed tops. The finest example of the latter 
is at Melbourne, Derby, made by John Van 
Nost. He was probably also the maker of 
the exquisite pair of flower pots at Hampton 
Court. Considerable reserve is, however, re- 
quired in attributing antiquity to the many 
lead vases which are now-a-days offered for 
sale. I have come across an example obviously 
copied from a bronze vase at Versailles, 
another from a black marble vase in the 
Louvre, and another from Italian terra-cotta 
vases. In all these cases the design was 
appropriate to the original material, and 
equally unsuitable for being made in lead. 
Lead statues may be divided into several 
categories. There are many serious portrait 
statues, such as those of William III. at 
Dublin, at Petersfield, and Hoghton Hall, 
probably made in lead for 
reasons of economy.’ It may be held that 
all of them would be better if made in bronze, 
and this is particularly the case with the eques- 
trian statues. Some of them, notably the 
William III. at Hoghton Hall, have such 
great intrinsic merit as sculpture, that one 
is grateful to have them in any material. It 
is, however, when we come to garden figures 
that lead is an obviously suitable material. 
Bronze is thé metal for the grand manner, and 
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is far less fitting than the more homely lead 
for such pleasant conceits as cupids and 
shepherdesses. 

It is not the least charm of the material that 
it takes on, in clean country air, a silvery 
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patk-corner. They must have been turned out 
in vast quantities. A great many remain, and 
hosts were destroyed during that grievous 
period when false ideas of the functions of 
Nature dominated garden design, and lead 
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VASE AT MELBOURNE, DERBYSHIRE, 


white patina, which throws the figure into 
delightful relief against dark yew hedges. 
Some of the eighteenth century garden figures 
have real merit as sculpture. Nearly all of 
them were made at the lead yards of Picca- 
dilly, the most notable of which was at Hyde- 


garden ornaments were hurried into the 
melting-pot. Some of the existing figures 
are frankly .of very little wsthetic merit. 
There is a Perseus at Melbourne and some 
figures representative of the Arts at Hardwick 
Hall which are very poor things. The garden 
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atmosphere, however, does not necessarily 
demand fine art, and one is ready to welcome 
the touches of quaint humour which charac- 
terise some of the statues. At Nun Monkton 
there is a buccaneer pledging the garden 
world ina glass of strong waters. At Weald 
Hall a gamekeeper is levelling his gun in the 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


November 11, 1910. 


known is the Flying Mercury, which, owing 
to its delicate balance, is as unsuitable a 
statue to be cast in lead as can well be 
imagined. Bologna’s group of Samson slaying 
the Philistines is to be found at Harrowden 
Hall, at Drayton Park, and at Wimpole. At 
Wrest Park there are four imposing groups 


‘FIG. 7. 


. THE BLACKAMOOR. 


same garden which shows a leaden fox stealing 
away with a fowl in its mouth. 

The great majority of figures, however, are 
copies of more or less classical statues. The 
Venus de Medici is not unusual, the Cymbal 
Player is found at Castle Hill and at Rousham, 
and there is a Borghese Gladiator at Burton 
Agnes. The work of Giovanni de Bologna 
was often reproduced in lead. The best 


in lead, one of which is the Rape of the 
Sabines (not a copy of Bologna’s group), an 
Æneas and Anchises, and two other groups 
of rather less merit. At Castle Hill, Devon- 
shire, there is a bust of Pan of extraordinary 
charm. I am inclined to regard it as the 
finest lead garden ornament remaining to us. 
The most common of all is also one of the 
most famous, the Blackamoor, of which a good 
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example can be seen in the gardens of thé 
Temple, and I have traced rather more than 
a dozen replicas scattered about England. 
The figure was originally made by Van Nost, 
but was evidently so popular that another was 
made obviously from a different pattern, and 
showing a boy’s face rather than a man’s. 
Not the least important among garden 
figures are the animals which make such 
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THE CERES AT SWAFFHAM. 


pretty terminals for gate posts. The stags 
at the Albert-gate are of lead, and were 
ordered for and originally placed in St. 
James’s-park by Robert Adam. He also 
was responsible for the unusually fine sphinxes 
which decorate the end of the screen walls 
of the Lace Gate at Syon House, Chiswick. 
Elsewhere there are lions and lionesses, grey- 
hounds, boars, and ostriches. I have found 
in one old statuary’s bill a charge of £7 for 
two cockatrices, and I can only regret that 
these enchanting creatures have flown away 
to limbo. 

The use of lead figures as integral parts of 
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architectural compositions is a very important. 
one. Surmounting the Butter Cross at Swaff- 

“ham, Norfolk, is a delightful figure of Ceres. 
At Hampton Court, now standing on the 
ground, but originally placed on a parapet of 
Wren’s part of the Palace, are a Roman Soldier 
and a Hercules of colossal size. 

Architects who practised a rather exagge- 
rated Palladianism used lead statues very 
frequently on their buildings, and Leoni’s 
drawing for the house at Carshalton, which was 
never built, showed nearly fifty lead statues, of 
which one was the Borghese Gladiator. Of 
this building nothing save the gate-screen was 
ever built, but the two principal gate piers 
were crowned with lead figures of Diana and 
Actzon. 

The limitations of space in the Fournal 
prevent my even referring to the scores of 
other interesting figures used simply as garden 
ornaments, or on- buildings in that delightful 
middle world between garden craft and archi- 
tecture—the gate-pier ; but reference must be 
made to the groups of three Cupids supporting 
baskets of flowers which have given its name 
to the Flowerpot-gate at Hampton Court. 

Finally, I trust that this brief and necessarily 
superficial survey of the wide artistic field 
lying open to the lead worker, may have some 
small effect in enlarging the study of a de- 
lightful and characteristic English craft, which 
has left an enduring mark on the history of 
architecture and garden design in England. 


THE TRADE IN FEATHERS. 


In the discussion on the paper by Mr. J. Buckland, — 
on “The Destruction of Plumage Birds” (read 
Dec. 8, 1909), Mr. C. F. Downham took exception 
to the statements made by Mr. Buckland. The 
Times of the 4th inst. reports the reading of a 
paper on the subject by Mr. Downham at the 
London Chamber of Commerce. As this paper 
represents the views held by the trade, in opposition 
to those put forward by the advocates of prohibition, 
it may be useful to reprint the greater part of the 
Times summary. The reader said: Natural agencies 
were always at work to destroy wild life, and did far 
more harm than any trade. The feather trade did 
not desire and never had desired to use rare birds. 
For trade purposes, nothing that was not plentiful 
could be of use, full and free supplies being of the — 
firstimportance. No bird that had been used for trade 
purposes is now extinct. The egret was strictly pre- 
served in every part of South America, either in 
garceros, the homes of the mated berops, or in — 
dormitorics, the homes of the unmated birds. Most 
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of the egret plumage that reached this country wa 
picked up after the birds had moulted, and the gar- 
ceros were leased by owners to collectors on terms 
that definitely prohibited the shooting. The disap- 
pearance of the egret from the more frequented part 
of Florida was due entirely to the opening up of the 
country. The exports from the Southern United 

States had never been worth mentioning. 

As to birds of paradise, the Dutch Government 
protected the birds; as a rule, neither females nor 
young were shot. For humming birds there had 
been no trade demand for many years. The prohi- 
bition of the export of the green parrot from 
India had merely availed further to impoverish 
the ryot. He must still kill the birds to save 
his grain, but he might not export the skin of 
his worst enemy, though it was marketable. The 
feather trade was ready and willing to do all in its 
power to save from extermination birds of admitted 
rarity; but it protested strongly against an ill-founded 
agitation against the use of plumages of birds that 
were in no danger of extermination, plumages that 
helped the feathers of game and farmyard birds to 
build up a considerable and ever-increasing trade, at 
present employing in this country alone thousands of 
workpeople. If the trade were destroyed by legisla- 
tion the wild birds of the tropics would still be sent 
to European markets, and France, Germany, and 
Belgium would divide between them a trade that, 
quite exclusive of ostrich feathers, was worth a million 
pounds per annum. | 


HOME INDUSTRIES. 


The Shipbuilding Crisis.—As was feared would be 
the case, the boilermakers who have been invited to 
ballot a second time on the question of accepting the 
York terms of settlement of the shipyard lock-out 
have again rejected it. The real point at issue is not 
the national working agreement, which if the men 
object to in any of its provisions, they can negotiate 
for modification, but whether or not men are to 
adhere to the bargains they do make whether they 
like them or not. If the Society, as a whole, will not 
make terms with the Federation to observe collective 
bargains, then collective bargaining must cease, and if 
collective bargaining ceases the Society must break up 
since the shipbuilding employers will have no organisa- 
tion with which to contract. The employers cannot 
be blamed for insisting on a definite settlement that wil] 
obviate such dislocation in the future, but the loss to 
all concerned, to masters and men, and not only to 
those in the shipbuilding trade, is enormous. The 
misery occasioned by the strike is already widespread 
and acute, and this at a time when the order books 
of the shipbuilders are well filled, and there are any 
number of new contracts still to be placed as 
soon as the labour trouble is disposed of. Onthe 
Tyne only two steamers were launched during 
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October, representing only 9,000 tons as compared 


‘with 32,000 tons in the corresponding month of 1909. 


In Scotland the launches aggregated only 22,000 tons 
as against 53,000 tons in October, 1909. The Boiler- 
smiths’ Society is getting near the end of its available 
finances, and in the present temper of the men there 
seems to be no likelihood of early agreement, no 
possibility of resumption of work for many weeks to 
come. It is pitiful. 


South Wales Coal Industry.—In this district the 
slumbering antagonism between masters and men has 
resulted in actual strikes in various districts, some of 
which have been adjusted, whilst others remain to be 
dealt with. The outlook is not promising. Unless 
terms can be arranged during the next few days the 
struggle is likely to become general, and to be long 
drawn out. Already there is a move in the direction 
of extreme measures. It appears that the negotia- 
tions over the wages of the men in the Bute seam at 
Ely have been dragging on for more than fifteen 
months. The resources of the Conciliation A gree- 
ment were exhausted without a settlement being 
reached, and the masters decided to close the pit. 
Eight hundred men have given notice over a dispute 
which affected only ninety. And once it is known 
they come from Ely the men cannot get work else- 
where. As they allege, they can get employment 
neither at the Combine pits nor at any pits con- 
nected with the Masters’ Association, which adds 
much bitterness to the dispute. There have been 
serious breaches of the peace, and the temper of the 
men is very ugly. It is most earnestly to be hoped 
that the dispute will be adjusted, or otherwise 
we may see a disastrous industrial war in South 
Wales. 


Discontented Carters.—As if it is not enough to 


-have the shipbuilding and coal industries of great 


districts disturbed by labour disputes, the carters of 
Liverpool are said to be meditating a big strike. On 
Friday last a meeting attended by 2,000 of the Mersey 
Tug and Railway Carters’ Union decided to hand in 
notices. The men contend that instead of working 
an average of 75 hours a week they should work only 
65 hours, which, they say, could be managed without 
lessening in any way the amount of the work done. 
They ask for a Saturday afternoon holiday and 
payment for Sundays, Bank Holidays, Good Friday, 
and Christmas-day. Ifthe strike should take place it 
would affect not only Liverpool but all centres in the 
North which depend upon that port’s activities. The 
Mersey Union consists of about 4,000 men; some of 
them are said to handle about 41,000 of goods a day. 
The carters of Liverpool are responsible for the move- 
ment in one day of a million pounds’ worth of goods. 
The present practice is for the men to work 12} 
hours for five days of the week, 11} hours on Saturday, 
and to give one hour each Sunday to look after their 
horses. 
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The Wheat Trade.—Prices in the wheat trade have 
been falling continuously for some time past and 
indications point to a further continuance of the fall. 
The probable requirements of European importing 
countries duning the present season are estimated at 
68,500,000 quarters, the estimated minimum supplies 
available from exporting countries at 72,500,000 
quarters. The world’s wheat crops in 1909 and 1910 
have amounted to about 900,000,0co quarters against 
796,000,000 quarters in 1907-8, and 847,000,000 
quarters in 1905-6. When due allowance is made 
for increase in consumptive requirements there remains 
a substantial surplus when all probable requirements 
are met. The total exports of wheat from the export- 
ing countries for the first quarter of the season have 
amounted to 21,125,000 quarters against 17,784,0co 
quarters last year, and 14,885,000 quarters in the 
corresponding weeks of 1908. Of the total exports 
of 21,125,c00 quarters the Continent took 13,620,000 
quarters and the United Kingdom, including the 
quantity shipped for orders, 7,505,000 quarters. The 
estimated weekly requirements for Europe are about 
I, 300,000 quarters, thé actual shipments to date have 
been at the rate of 1,625,000 pec week. In conse- 
quence stocks in the principal ports of the United 
Kingdom have increased since the beginning of 
August from 2,140,000 quarters to 2,200,coo quarters, 
against 1,650,000 quarters at this time last year, 
and 2,015,000 quarters in 1908. There has also been 
a large increase in the quantity afloat. These facts 
and figures support the opinion that wheat prices 
are likely to see lower figures before the end of the 
year. 


Evening Classes.—Now the technical and com- 
mercial evening classes are at the beginning of 
another season, the complaint is heard that the 
classes are only open to those wh» agree to attend 
regularly, give considerable time to taking notes and 
working out home exercises, and, in some cases, 
undertake to sit for the prescribed examinations. It is 
explained that these conditions keep out many busy 
people, and deter them holding responsible posi- 
tions in works and business houses, and. that it 
is very desirable that such men should widen their 
outlook on business and public affairs, both for the 
sake of the actual information acquired and also for 
the stimulation which such classes would give to their 
ideas, and the more correct sense of proportion which 
would result. But it is held that-it is not 
necessary that a business man who wishes to im- 
prove himself in this way should be subjected to the 
rules and regulations adopted for youths and others 
whose primary aim is the acquirement of accurate 
information. 


Life Saving in Mines.—It is not expected that 
the promised Bill to give effect to the recommenda- 
tions of the Royal Commission on Mines, respecting 
the prevention of accidents, will be introduced during 
the remainder of the present session of Parliament, 
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although the Labour leaders were assured that it 
would be. The officials engaged in drafting the Bill 
are not as yet within sight of the conclusion of their 
labours, but the Home Secretary is known to be 
taking a close personal interest in the matter, and it 
may be expected that, if the political situation 
permits, the Bill will be tabled next sesion, and, it 
may be hoped, passed into law. 


Lhe Whisky Industry.—The outlook for distillers, 
more particularly the distillers of Highland malt 
whisky, is anything but bright at the commencement 
of the autumn distillery season. - During the last 
financial year the production of whisky in Scotland 
was less by 2,095,431 gallons than in the preceding 
year, being only 22,309,296 gallons as compared 
with 35,765,000 gallons in the record year, 1898-9. 
It is the surplus supplies from the reckless years 
1896-9 that have constituted a veritable incubus ever 
since. Over-production has resulted in the accumu- 
lation of surplus stocks of enormous extent, but 
judicious curtailment of output in recent years had be- 
gun to improve the situation, when suddenly the duty 
was raised from IIs. to 14s. gd. per gallon, an increase 
that immediately disorganised the entire industry. 
Retail prices were raised to an extent more or less 


` commensurate with the increase in the duty but the 


consumer would not pay the higher price. For some 
years the quantity of home-made spirits retained for 
consumption had been steady, but in the financial 
year ended March 31, 1910, it fell away from 
32,050,865 proof gallons to 21,446,087 proof gallons. 
This was due in part, no doubt, to the unwillingness 
of merchants to carry more duty- paid stores than they 
could help, but when due allowance is made for this, 
the fall in consumption is shown to be very heavy. 
Nor has there been any substantial recovery in the 
present year. In spite of the reduction in the output - 
the stocks remaining in bonded warehouses have 
been increased by 1,701,851 gallons, making the 
total 115,890,294 gallons as against 121,778,000 
gallons in 1905, the highest point touched. A large 
reduction in the stocks will be necessary, having regard 
to the shrinkage in consumption, before the distillery 
trade can expect to experience an improvement in 
values or demand. The principal sufferers are the 
distillers of Highland malt whisky. When the 
blender found that the consumer would not pay more 
for his whisky he tried to reduce the cost by buying 
less expensive ingredients, and so substituted grain 
whisky for Highland malt to a large extent, a modifi- 
cation of blending practice facilitated by the fact that 
the decline in consumption has been almost entirely 
in the cheaper blended whiskies. In this way the 
reduction in the consumption fell mainly on Highland 
malt whisky. The output of grain whisky last year 
was practically stationary. The one point in favour 
of the distillers just now is the decline ia the price of 
barley, which amounts to between §s. and 7s. a 
quarter, the quality being moderately good. 
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CORRESPONDENCE, 


_ REINFORCED CONCRETE SLEEPERS 


AND RESILIENCY. 
In reply to Mr. James Stuart’s enquiry relating to 


‘the above subject contained in your Journal of the 


21st ult., we have pleasure in explaining that the 


combination of steel and concrete in a body allows | 


elasticity and resiliency to be attained therein to a 


. positions of the two materials. 
_ and its component parts are usually hard and possess 
_ small elasticity, but wrought iron and steel, as is well 


degree dependent on the relative proportions and 
Concrete is “cast,” 


known, possess elasticity to a high degree. 
. Sleepers. of the usual rectilineal shape could be 


-made practically as resilient in ‘‘ steel-concrete’’ as 
; in wood, but the amount of metal required compared 


. with. that of the concrete would be so great that, 


more accurately, the compounded material should 


be called ‘‘ protected steel’’ rather than ‘‘ reinforced 
. P! 


_ concrete.’’. 


Moreover, sleepers so composed would 
be so expensive to manufacture that they could not be 


_ adapted as a commercial article. 


Tensile, bursting and shear stresses should be 


_ taken by the metal, the concrete being relied upon 


for protection from corrosion, and for taking com- 


. pressive stresses, amongst which are those arising 


from the stiffening of the metal skeleton by the con- 
crete, and to give weight or inertia to the sleeper. 


. The metal should be in as small sections as prac- 
_ ticable in order that exterior forces may be distributed 


_ well, thus avoiding high local stresses, and to provide 
. by the greater area available for a given quantity of 


metal, the necessary adhesion between. the two 
materials for action in concert. 
The .use of a shape embodying the idea of the 


-* pot”? sleeper eliminates ‘end bearing” and 
. “centre binding’’ stresses, and as such sleepers 


' remain on an even bed, or at the worst have only 


a direct vertical motion without any bending, the 


- necessity for high resiliency is obviated. 


` 


Assuming then that care be taken in shaping the 


‘body and in assigning to each material its -special 


function, a sufficient degree of elasticity and resiliency 


. can be assured for railway sleepers. 


In conclusion, we beg to enclose some particulars 


-of our “Simplex” Patent Reinforced Concrete 
- Sleepers, which are designed in accordance with the 


above principles. 
We shall be pleased to correspond with, and send 


: drawings to, any engineer who may wish to go 


further into this matter, 
The Permananent Way Improvement Co., Ltd., 
FRANCIS R. WADE, Director. 


55, LTemple-courts, Temple-row, 


Birmingham. 


While it is difficult to explain briefly why a rein- 
forced concrete sleeper can be resilient, it may be 


‘not know. 
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pointed out that to some extent, at any rate, the 
resiliency varies in range as the cube of the depth. 
It is possible to design reinforced concrete work for 
ligidity or for resilience, with a deep beam or ashallow 
sleeper, for instance. I was recently told by a director 
of a company who make reinforced concrete sleepers 


` that their sleepers had been said to be somewhat too 


resilient. 
REGINALD Ryvss, A.M.Inst.C.E. 


. THE AJWAN, OR OMUM PLANT OF 


INDIA. 


In reading the instructive note in the Society’s 


: Journal, of this date, on the ‘“‘ Ajwan,’”’ or ‘*‘Omum”? 


plant of India, one feels [as one always does feel in 
the reading of any writings on “things Indian ” 


- bristling with native ‘‘ proper names’’] that it would 


be more attractive to students ignorant -of Oriental 
languages if the meaning in English of the numerous 
vernacular synonyms given of this plant by the author 
of the note had been. added to them. I therefore 
here adventure to add them myself. 

Ajwan is the prevailing Urdu [like ‘‘ horde,” from 
ordu, a Tartar camp], or Indian ‘‘lingua franca” 
form of the’ Hindi a7wazm, a corruption of the Uriya 
juvant, or the Sanskrit yamini, all meaning—“ of the 
‘Javani’ or ‘Yavanas’ ”’; by which terms the ancient 


- Hindus denominated the Greeks, with probably also 


the Phoenicians, and possibly the Egyptians; that is 
all the Noachian peoples west of the Tigris and 
Euphrates, and north-west of the Caucasus ranges. 
The word is cognate with the Hebrew Javan, the 
Latin ‘‘juventus” and ‘juvencus,” the Italian 
giovani, the Greek Ionia, the Dutch yorker, and 
the English youngster. 

Omum, the Tamil name of Ajwan, and vamavu 


: the Telegu, and voma the Concanese, and omva the 
- Mabratti names of the plant, are also all said to be 


local variants of juvani, or yamani; butas omur is a 
Tamil synonym for seed, it may be that here, in its 
application to Omum, it simply means *‘ the. Seed ” 
par excellence, as with ourselves, in medical parlance, 
‘¢ Bark ’’ [Cbinchona] means “the Bark,” and with 
the Greeks and Romans Opium meant “the Juice ” 
[orés | far excellence. The Canarese name of the 
plant, omadika explicitly means ‘‘ seed-plant.’’ Its 
Malabari name ayamodakam, means *‘ goat (smelling) 
plant.” What the Burmese samhum means I do 
The Arabic, żalibulkubz means ‘cure for 
costiveness ‘’—referring to its carminative powers ; 
and kammunulmaliki, ‘‘the Royal-Cumin;’’ while 
the Persian zankhah, literally ‘‘ bread-asking,’’ means 
‘* appetiser,’’ “savourer,” “ zest,” &c.; its fragrant, 
caraway-like seeds being universally used throughout 
Asia, with caraway, coriander, cumin, &c., as a 


‘condiment as well as drug. 


Save that Kings sway ‘‘the rod of empire,” there 
is no connection between the words “ bacillus’’ and 


‘Baotdtxds: and it is slightly inaccurate to say that 
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Dioscorides, III., 7o [compare also IIT., 68), dis- 
criminates ùu, or čuu, as the BaorAucdy Kdpivov; he 
says that Hippocrates (Morb: Mulieb: T., 603), so 
_ discriminates it. Neither can we say that the ču or 
&ue of the Greeks was, as in Ajwan, the Cuminum 
copticum Of Bentham. See Pliny, Nat. Hist. xx, 57 
(14, 15), and 58 (15); and also Sir George Watt, Com: 
Pds: of India, 283-5, 820. Dioscorides and Pliny, 
like the pansaris, or druggists of the Indian bazaars, 
muddle the seeds [achenes] of the condimentary and 
medicinal Umbelliferee together ; and Pliny muddles 
Caraway seed with Larkspur seed; just as in India 
the pansaris or druggists are apt to confound Ajwan 
with Henbane seed! The pansaris, even of the most 
sequestered and estranged bazaars of Western India, 
qualify any of their drugs that happen to have been 
known to the Greeks, by the adjective Yonani, 
“ Greekish,’’ ‘‘ of the merry Griggs;”—and not of 
any topical tradition, but out of the medical works 
of the Arabs, based on the works of Hippocrates, 
Galen, Dioscorides, and the rest. The surprise of 
hearing a string of familiar classical names out of 
the mouths of these rural druggists,—and in the 
pervading presence of the brave gods, and gentle 
goddesses, all so gracious and conversable with the 
people about them,—at once, wherever you may 
be, makes you feel that, here, at least, Greece is 
still “living Greece ;’? and the glamour the emo- 
tion generates gives its finishing touch to the multi- 
farious fascinations of India,—India of the Hindus. 
GEORGE BIRDWOOD. 
4 Nov., r910. 


OBITUARY. 


SIR CLIFTON ROBINSON, J.P., Assoc.INST.C.E., 
M.I.E.E.—Sir Clifton Robinson died suddenly in 
New York on the 6th inst. He was returning from 


a dinner party in a tram-car when he was seized with | 


illness, and shortly afterwards he died in a chemist’s 
- shop, to which he had been taken. 

Sir Clifton was from his early boyhood intimately 
associated with tramway work. Born in Birkenhead 
in 1848, at the age of twelve he obtained employment 
under Mr. George Francis Train, who laid the first 
line of tramway in Europe between Birkenhead and 
Woodside Ferry. In 1866 he accompanied Mr. 
Train to New York, where he gained valuable ex- 
perience in the construction, operation, and manage- 
ment of street railways and tramways. On his return 
to England in 1871 he became an assistant to Messrs. 
. Fisher and Parrish, railway and tramway contractors, 
in the construction and working of tramways in 
Liverpool, London, and Dublin. He was general 
manager and superintendent of works on the Cork 
tramways under Mr. T. O’Keefe, C.E., and from 
1875 to 1882 he managed the Bristol tramways under 
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.Mr. Joseph Kincaid, M.Inst:C.E. He was after- 


wards successively manager of the Edinburgh Tram- 
way Company from 1882 to 1884, and of the Cable 
‘Tramways Corporation in the two following years, 
during which he was also associated with the 
Highgate Cable Tramway. 

In 1887 Mr. Robinson again proceeded to the 
United States and spent about four years in that 
country. In 1889 he was appointed by the American 
Street Railway Company to report on mechanical 
traction, and the result of his investigations, which 
extended over Texas, California, Mexico and Canada, 
was presented at Pittsburg in 1891. 

Returning to England, he became managing 
director of the Imperial Tramways: Company, and 
was concerned with the control of tramways and 
other concerns in Dublin, Reading, and Middles- 
borough. About the same time he was retained to 
advise the proprietors of the Bristol tramways upon 
the electrification of their system, a work which was 
completed in 1895. From that time onward his 
services were in continual request to advise on 
electrification schemes, and his genius for organis- 
ation found full scope in various parts of the country. 

But perhaps his greatest achievement was the work 
he carried through as managing director and engineer 
of the London United Tramways (Limited). The 
whole system was re-constructed and equipped in 
the course of a few. months, and it was only in 
the early part of the present year that he retired 
from the control of this company. He also took a 
great and active interest in the provision of tube 
railways for London, and he himself designed and 
carried into operation a system of through-booking 
between tramways and railways. 

Sir Clifton was knighted in 1905. He joined the 
Royal Society of Arts in 1897, and in 1902 he read 
before it a paper entitled ‘‘ Eleotric Traction: 
London’s Tubes, Trams, and Trains, 1902,’’ for 
which he was awarded a silver medal. 


GENERAL NOTES. 


THE JAPAN-BRITISH EXHIBITION.—The number 
of visitors who passed the turnstiles during the 
summer at the Japan-British Exhibition was over 
8,350,000. The greatest number to visit the Exhi- 
bition on a single day was 460,200, and on two other 
occasions the numbers exceeded 450,000. Mr. Hikojiro 


` Wada, Commissioner-General of the Imperial Japanese 


Government to the Exhibition, states that, as a result 
of the Exhibition, many new markets have been opened 
up, and of Japanese exhibits alone over £60,000 worth 
have been sold. One of the greatest benefits which 
Japanese manufacturers have derived from the Exhi- 
bition is the knowledge of what articles are most 
suited for export to England. 
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MEETINGS FOR THE ENSUING WEEK. 


Monpay, Nov. 14...Mechanical Engineers, Storey’s-gate, 
Westminster, S.W., 8 p.m. (Graduates’ Settion.) 
Mr. Ernest Timothy, ‘‘ Foundry Plant, Machinery, 
and Working.” 


Brewing, Institute of (London Section), Criterion 
Restaurant, Piccadilly, W., 8 p.m. Dr. Arthur 
Harden, “ Recent Researches in Alcoholic Fer- 
mentation.” 


Surveyors, 12, Great George-street, S.W., 8 p.m. 
Opening Address by the President, Mr. L. R. 
Vigers. 


London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. A. G. Temple, ‘‘ The Pre-Raphaelite Move- 
ment in England—Rossetti, Millais, Holman 
Hunt.”’ 


Architectural Association, 18, Tufton-street, S.W., 
7¢p.m. Mr. G.C. Horsley, “ That Fine Draughts- 
manship Conduces to Fine Architecture.’’ 


Tugspay, Nov. 15...Association for Befriending Boys, at the 
Roya Socizry or Arts, John-street, Adelphi, 
W.C., 44 p.m. Mr. Thomas Sedgwick, “ Junior 
Emigration to the Colonies.’’ 


Sociological, at the Royat Society or ARTs, 
John-street, Adelphi, W.C., 8 p.m. Mr. George 
Montagu, ‘‘ The Main Roads of England.” 


Brewing, Institute of (Scottish Section), Caledonian 
Station Hotel, Edinburgh, 7} p.m. Mr. W. G. 
Smith, ‘‘ The Life History of a Barley Grain.” 


Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Discussion on Mr. G. W. Humphreys’ 
paper, ‘“‘ The London County Council Holborn to 
Strand Improvement and Tramway-subway.” 


Statistical, at the Surveyors’ Institute, 12, Gieat 
George - street, S.W., 5 p.m. Lord George 
Hamilton, ‘ A Statistical Survey of the Problems 
of Pauperism.”’ 


Auctioneers, 34, Russell-square, W.C., 3} pm. 
Mr. &. E. Williams, ‘‘ The New License Duties 
and their Effects.” 


Photographic, 35, Russell-square, W.C.,8p.m. Mr. 
F. Martin-Duncan, ‘The Educational Value of 
Stereoscopy.”’ 


Zoological, Regent’s-park, N.W., 84 p.m. 
J. Lewis Bonhote, ‘‘ The Inheritance of the Web- 
foot Character in Pigeons.” 2. Mr. Edward Degen, 
“ Notes on the Little-known Lizard Lacerta Jack- 
sonz Blgr., with Special Reference to its Cranial 
Characters.” 3. Mr. G. A. Boulenger, “ Lacerta 
Peloponnesiaca Bibr.”? 4. Mr. Edward G. Bou- 
lenger, ‘‘ Remarks on Two Species of Fishes of 
the Genus Gobtus, from Observations made at 
Roscoff.”’ 


Junior Institution of Engineers, at the Royal United 
Service Institution, Whitehall, S.W., 74 p.m. 
Presidential Address by Sir J. J. Thomson, “ The 
Influence of Pure Science on Engineering.” 


Wepnespay, Nov. 16..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Opening 
Address of the 157th Session by Sir John Cameron 
Lamb, Chairman of the Council. 


Meteorological, 25, 
7pm. 


Great George-street, S.W., 
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. Auctioneers, 34, Russell-square, W.C., 7$ pm. 
(Junior Members.) Mr. R. L. V. Phillips, “ The 
Land Registry and Estate Agents.”’ 


Microscopical, 20, Hanover-square, W., 8 p.m. Mr. 
A. S. Hilton, ‘‘ Exhibition of Specimens of British 
Mycetozoa.”’ 


Entomological, 11, Chandos-street, W., 8 p.m. 


Mining and Metallurgy, at the Institute of Mechanical 
Engineers, Storey’s-gate, Westminster, S.W., 
8 p.m. 1. Mr. A. Moncrieff Finlayson, “Secondary 
Enrichment in the Copper Deposits of Huelva, 
Spain.” 2. Mr. J. Bowie Wilson, ‘‘ Notes on the 
Mount Morgan Ore Deposits, Queensland.” 3. Mr. 
Donald M. Levy, “ The Successive Stages in the 
Bessemerising of Copper Mattes as indicated by 
the Converter Flame.” 


THURSDAY, Nov. 17...Linnean, Burlington-house, W., 8% 
p.m. Rev. George Henslow, (a) ‘‘ Theoretical 
Development of Certain Species of Plantago.” 
(5) “ Supplementary Observations on Monocoty- 
ledons derived from Aquatic Dicotyledons.” 


Chemical, Burlington-house, W., 84 p.m. 1. Mr. 
H. R. Le Sueur, ‘‘ Preparation of Secondary 
Amines from Carboxylic Acids. (Part I.) Pre- 
paration of Heptadecylaniline, Pentadecylaniline, 
and Tridecylaniline.’”’ 2. Messrs. B. Lambert and 
J. C. Thomson, “The Wet Oxidation of Metals. 
(I.) The Rusting of Iron.” 3. Mr. A. H. Salway, 
“ The Action of Sodium Amalgam on Methylene 
Ethers.” 4. Messrs. D. L. Chapman and H. E. 
Jones, “The Homogeneous Decomposition of 
Ozone in the Presence of Oxygen and other Gases.” 
3. Messrs. J. J. Sudborough and J. Thomas, ‘“‘ The 
Addition of Bromine to Unsaturated Compounds.”’ 
(Part II.) 6. Mr. G.T. Morgan and Miss F. M.G. 
Micklethwait, ‘‘ The Colour and Constitution of 
Diazonium Salts. (Part HI.) The Diazo-Deriva- 
tives of 2: 7-Napthylenediaming,”’ 


London Institution, Finsbury-circus, E.C., 6 p.m. 
Mr. Percy Fitzgerald, ‘‘ Calais, Old and New.”’ 


Camera Club, 17, John-street, Adelphi, 85 p.m. Mr. 
Walter Thomas, “ Cornish Fisher Folk.’’ 


Historical, 7, South-square, Gray’s-inn, W.C., 
5 pm. Rev. C. E. Pike, "The Intrigue to 
Deprive the Earl of Essex of the Lord Lieutenancy 
of Ireland.” 


China Society, Caxton-hall, Westminster, S.W., 
83 p.m. Mr. G. Jamieson, ‘‘ Leading Events in 
our Early Intercourse with China.” 


Numismatic, 22, Albemarle-street, W., 6$ p.m. 1. 
Mr. G. C. Brooke, ‘‘ The Coin Types of Aethelred 
IL.” 2. Mr. H. Symonds, *‘ A Note on the Stuart 
Touchpieces.”’ 3. Rev. E. Rogers, “ A Note on 
the Chalice on Jewish Coins.” 


Philatelic, 4, Southampton-row, W.C.,6 p.m. Mr. 
E. D. Bacon, ‘‘The Stamps of Trinidad printed 
by Messrs Perkins, Bacon and Co.” 


Fripay, Nov. 18...Brewing, Institute of (York and N.E. 
Section’, Queen’s Hotel, Leeds, 8p.m. Mr.R.R. 
Lansdale, “ Fuel Control in the Boiler House”? 


Mechanical Engineers, Stcrey’s- gate, Westminster, 
S.W., 8 p.m. Mr. L. A. Legros, ‘ The Develop- 
ment of Road Locomotion in Recent Years.” 
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CONTRIBUTIONS TO THE READING-ROOM. — 


The Council have to acknowledge, with” thanks to the Proprietors, the receipt of 
the following Transactions of Societies and other Periodicals. 


TRANSACTIONS, &c. 


African Society, Journal. 

American Academy of Arts and Sciences, Proceed- 
ings. 

American Chemical Society, Journal. 

American Institute of Architects, Bulletin. 

American Institute of Electrical Engineers, Trans- 
actions. 

American Institute of Mining Engineers, Transac- 
tions. 

American Leather Chemists’ Association, Journal. 

American Philosophical Society, Proceedings and 
Transactions. 

American Society of Civil Engineers, Transactions. 

American Society of Mechanical Engineers, Journal 
and Transactions. 

Architectural Association, Journal. 

Association of Engineering Societies (American), 
Journal. 

Australasian Association for the Advancement of 
Science, Report. 

Australian Official Journal of Patents. 

Bagnéres-de-Bigorre, Société Ramond, Bulletin. 

Barrow and District Association of Engineers, 
Transactions. 

Bath and West of England Society, Journal. 


British Association for the Advancement of Science, 
Report. 


British Dental Association, Journal. 
British Fire Prevention Committee, Publications. 


British Horological Institute, Horological Journal. 
Brussels, Ministère des Colonies, Bulletin de Colo- 


nisation comparée., 

— Société d’ Etudes Coloniales, Bulletin. 

—, Travaux Publics de Belgique, Annales. 

Canada, Royal Society, Proceedings and Trans- 
actions. 

Canadian Institute, Transactions. 

Canadian Patent Office, Record. 

Canadian Society of Civil Engineers, Transactions. 

Central Chamber of Agriculture, ‘‘ Agricultural 
Record.”’ 

Chartered Institute of Patent Agents, Transactions. 

Chartered Institute of Secretaries, Organ of the 
Institute—‘* The Secretary.” 


Chemical Society, Journal. 

Chicago, Field Museum of 
Publications. 

_, Western Society of Engineers, Journal. 

Cleveland Institution of Engineers, Proceedings. 

Cold Storage and Ice Association, Proceedings. 

East India Association, Journal. 

Farmers’ Club, Journal. 

Franklin Institute, Journal. 

Geneva, Société des Arts, La Revue Polytech- 
nique. 

Geological Society, Quarterly Journal. 

Glasgow, Royal Philosophical Society, Proceedings. 

Haarlem, Koloniaal Museum, Bulletin. 

Imperial Department of Agriculture for the West 
Indies, Publications. 

Imperial Institute, Bulletin. 

India, Geological Survey, Memoirs and Palzonto- 
logia Indica. 

, Government of, ‘Agricultural Ledger.” © 

Indian Meteorological Department, Monthly 
Weather Review. 

Institute of Bankers, Journal. 

Institute of Chemistry, Proceedings. 

Institution of Civil Engineers, Minutes of Pro- 
ceedings. 

Institution of Civil Engineers of Ireland, Tran- 
sactions. 

Institation of Electrical Engineers, Journal. 

Institution of Engineers and Shipbuilders in Scotland, 

Transactions. 

Institution of Gas Engineers, Transactions. 

Institution of Mechanical Engineers, Proceedings. 

Institution of Mining and Metallurgy, Trans- 
actions. 

Institution of Naval Architects, Transactions. 

International Catalogue of Scientific Literature. 

Iron and Steel Institute, Journal. 

Japan, College of Science, Imperial University, 
Journal. 

Japan Society, Transactions and Proceedings. 

Junior Institution of Engineers, Record of Trans- 
actions, 

Kew Gardens Bulletin. 

Lima, Cuerpo de Ingenieros de Minas, Boletin. 

Linnean Society, Journal. 


Natural History, 
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Lisbon, Sociedade de Geographia, Boletim. 
Liverpool, Engineering Society, Transactions. 


- Literary and Philosophical Society, Pro- | 


ceedings. 

London Chamber of Commerce, Journal. 

Lyon, Société d’ Agriculture, Sciences et Industrie, 
Annales. 

Manchester Literary and Philosophical Society, 
Memoirs and Proceedings. 

Municipal School of Technology, 


amaan 


Journal. 
—— Steam Users’ Association, Reports. 
Melbourne, Department of Agriculture, Journal. 
Milan, Associazione Elettrotecnica Italiana, Atti. 
Munich, Königlische Bayerische Akademie der 
Wissenschaften, Publications. 
, Polytechnischer - Verein, Bayerisches In- 
dustrie-und-Gewerbeblatt. 
National Indian AOON; «The Indian Magazine 
and Review.’ 
National Physical Laboratory, Collected Researches. 
National Service League, Journal. 
New South Wales, Institute of Architects, Journal]. 
, Royal Society, Journal and Pro- 


ceedings. 

New York Academy of Sciences, Annals and 
Memoirs. 

North-East Coast Institution of Engineers and Ship- 
builders, Transactions. 

Nova Scotian Institute of Science, Transactions. 

Ontario Association of Architects, Proceedings. 

Paris, Comité International des Poids et Mesures, 
Procés Verbaux. 

, Conservatoire National des Arts et Métiers, 

Annales: 

, Société d’Encouragement pour 1’Industrie 

Nationale, Bulletin. 

, Société de Géographie Commerciale, Bulletin. 

——, Société des Ingénieurs Civils, Mémoires. 

, société Internationale des Electriciens, 

Bulletin. 

, Société Nationale d’Acclimatation de France, 
Bulletin. 

Patent-office, Illustrated Official Journal. 

Pennsylvania (Western), Engineers’ Society of, Pro- 
ceedings. 

Philadelphia, Academy of Natural Sciences, Pro- 
ceedings. 


Engineers’ Club, Proceedings. 
Physical Society, Proceedings. 

Quekett Microscopical Club, Journal. 
Royal Agricultural Society, Journal. 
Royal Asiatic Society, Journal. 

Royal Astronomical Society, Memoirs. 


Royal Colonial Institute, the Journal ‘‘ United 
Empire.” 
Royal Cornwall Polytechnic Society, Annual 
Report. 


Royal Dublin Society, Proceedings and Transactions. 
Royal Geographical Society, “The Spog a 
Journal.” 
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Royal Horticultural Society, Journal. 

Royal Institute of British Architects, Journal. 

Royal Institution of Cornwall, Journal. 

Royal Institution of Great Britain, Proceedings. 

Royal Irish Academy, Transactions and Proceed- 
ings. 

Royal Meteorological Society, Quarterly Journal and 
Record. 

Royal National Life Boat Institution, 
Boat” and Annual Report. 

Royal Photographic Society of Great Britain, ‘ ‘The 
Photographic Journal.”’ 

Royal Sanitary Institute, Journal. 

Royal Scottish Geographical Society, Magazine. 

Royal Scottish Society of Arts, Transactions. 

Royal Society, Philosophical Transactions and Pro- 
ceedings. 

Royal Society of Edinburgh, Transactions and Pro- 

- ceedings. 

Royal Statistical Society, Journal. 

Royal United Service Institution, Journal. 

Smithsonian Institution, Report and Publications. 

Society of Antiquaries, Archzologia and Pro- 
ceedings. 

Society of Biblical Archeology, Proceedings. 

Society of Chemical Industry, Journal. 

Society of Cymmrodorion, Magazine. 

Society of Dyers and Colourists, Journal. 

Society of Engineers, Transactions. 

Society of Public Analysts, ‘‘ The Analyst.”’ 

South Wales Institute of Engineers, Proceedings. 

Tramways and Light Railways Association, Official 
Circular. 

Victoria Institute, Journal of the Transactions. 

Wisconsin Academy of Sciences, Transactions. 


«The Life 


JOURNALS. 
Weekly. 

Amateur Photographer. 
American Architect. 
American Gas Light Journal. 
American Machinist. 
Architect. 
Auto-Motor Journal. 
Board of Trade Journal. 
Bookseller. 
Bradstreet’s. 
British Architect. 
British Journal of Photography. 
Builder. 
Building News. 
Cabinet Maker. 
Chemical News. 
Chemist and Druggist. 
Chronicle (Montreal). 
Chronique. 
Colliery Guardian. 
Contractors’ Record. 
Cosmos: Revue des Sciences. 
Economist. 
Electrical Engineer. 
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Electrical Engineering. - Irish Builder and Engineer. 

Electrical Industries. Jeweller and Metalworker. 

Electrical Review. Madriå Cientifico. 

Electrical Times. Perak Government Gazette. 

Electrician. - Quinzaine Coloniale. - : = 
Electricity. Railways (Calcutta). 

Engineer. Revue du Travail (Brussels). 

Engineering. West India Committee Circular. 


Engineering Record (New York’. 
English Mechanic. 


Plight. Monthly. 

Gardeners’ Chronicle. i 

Graphic. Agricultural Bulletin (Singapore). 

Grocer. i American Silk Journal. 

Indian Engineering. Architectural Review. 

Iron and Coal Trades Review. - Arms and Explosives. 

Je m’ instruis. Board of Agriculture Journal. 

Journal of Gas Lighting. ; Brewers’ Journal. 

Journal of Horticulture. British Trade Journal. 

Lancet. Building Societies’ Gazette. 

Machinery Market. Caterer. . 

Master Builder. Cold Storage and Ice Trades Review. 

Mechanical Engineer. Commercial America. 

Mechanical World. Concrete. 

Medical Press and Circular. Cooper’s Vehicle Journal. 

Millers’ Gazette. Co-partnership. 

Mining Journal. Cotton (Atlanta). 

Mining World (Chicago). Decorator. 

Musical Standard. Dyer and Calico Printer. 

Nature. Educational Times. 

Notes and Queries Engineering Magazine. 

Page’s Weekly. Engineering Review. 

Pharmaceutical Journal. Estate Magazine. 

Photography. Fotografia Artistica (Turin). 

Practical Engineer. Foundry Trade Journal. 

Produce Markets’ Review. Furniture Trade Review (New York). 

Public Opinion. Gas and Oil Power. 

Queen. Giornale del Genio Civile (Rome). 

Railway News. Ice and Cold Storage. 

Railway Times. Illuminating Engineer. 

Revue Industrielle. Imperial Colonist. 

Royal Automobile Club Journal. Indian and Eastern Engineer. 

Sanitary Record. Indian Review (Madras). 

Saturday Review. International Sugar Journal. 

Science. Investors Monthly Manual. 

‘Scientific American. Journal d’ Agriculture Tropicale. 

Shipping World. Journal d’ Hygiéne. 

Spectator. Leather. 

Sphere. Leather Trades’ Review. 

Surveying. Local Government Review. 

Surveyor. Machinery User. 

Textile Mercury Marine Engineer. 

Timber News. Mercantile Guardian. 

Wednesday Review (Trichinopoly). Miller. 

Work. Mois Scientifique et Industriel. 
Moniteur Scientifique. 

Fortnightly. Musical Times. 

Agricultural News (Barbados). . Oesterreichische Monatsschrift für den Orient. 

Brewers’ Gazette. Paper Makers’ Monthly Journal. 

Corps Gras Industriels. Philosophical Magazine. 


Finance Chronicle. Photographic Times (New York). 
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Physical Review. 

Plumber and Decorator. 
Pottery and Glass (New York). 
Pottery Gazette. 

-Process Engraver’s Monthly. 
Propriété Industrielle (Berne). 
Science Abstracts. 

South African Engineering. 
Steamship. 

Symons’s Meteorological Magazine. 
Textile Manufacturer. 

‘Textile Recorder. 

‘Travel and Exploration. 
Tropical Life. 


Watchmaker, Jeweller, and Silversmith. 


Water. 
Western Architect (Minneapolis). 
World’s Carriers. 


Quarterly. 
Agricultural Journal of India. 
Colonial Office Journal. 
Edinburgh Review. 
Quarterly Review. 


Transvaal Agricultural Journal. 
West Indian Bulletin. 


NEWSPAPFRS. 


African Mail. 

African World. 

Banbury Advertiser. 

Bombay Gazette (Overland Summary). 

British Australasian. 

Ceylon Observer (Overland Edition). 

Englishman (Calcutta). 

Hindu (Madras). 

Home and Colonial Mail. 

London and China Telegraph. 

London Commercial Record. 

Madras Weekly Mail. 

Newcastle Weekly Chronicle. 

Nottinghamshire Guardian. 

Pioneer Mail (Allahabad). 

Shipping Gazette and Lloyd’s List 
Summary). 

South Africa. 

Times of Ceylon (Weekly Summary). 

Times of India (Overland Weekly Edition). 


Novemfes 11, 1910. 


(Weekly 
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INDEX TO VOL. 


A. 


Aeronautics, Cantor Lectures by Charles Cyril Turner, 156, 
173s 198, 218, 243; syllabus, 39 

at the Northampton Polytechnic Institute, 
Clerkenwell, 766 

Aeroplanes, cloth for, 960 

Afforestation, an experiment in, 391 

African peoples, notes on some other, by Captain A. J.N. 
Tremearne, 839 

Agassiz, Prof. Alexander, For.Mem.R.S , obituary, 523 

Agencies, commercial status, 166 

Agnew, Sir William, Bart., obituary, 1072 

Agricultural inventions, colonial, 992 

——— —— machinery in Asia Minor, probable demand 
for, 1031 


returns for 1910, 1010 

science, advisory committee on, 741 

Agriculture and machinery, 932 

in Sind, 954 

———— -—— in 1909, 194 

, international congress of tropical, 693 

(Rothamsted experimental station), 33, 742 

Aitken, Russel, dzsc., the housing question in Bombay, 409 

Ajwan or omum plant of India, 1068; le¢fer, Sir George 
Birdwood, K.C.I.E., C.S.I., M.D., LL.D., 1086 

Albert Medal, list of awards, 429, 453; awarded to Madame 
Curie, annual repurt, 752 

Alberta’s twin cities, 269 

Aldred lecture :—/Vofice, 453; Halley and his comet, by 
Prof. H. H. Turner, D.Sc, D.C.L., 603; annnal report, 
752 

Alliott, James Bingham, odztzaz-y, 581 

Alverstone, Lord, G.C.M.G., F.R.S., elected president of 
the Society, annual report, 745 

American textile competition, 992 

Anderson, James, disc., an improved method of electro- 
plating, 308 

Anthrax in wool, 193 

Apple industry, Nova Scotia, 325, 692 

Apprenticeship, 425 

- and the artistic crafts, 449 

-, industrial education and, Zetter, W. G. 

Paulson Townsend, 169 

-, revival of, 83 

Arabia, discoveries in North, 386 

Arnold, H., dzsc., the foundations of stained glass work, 467 

Art administration in India, pager by E. B. Havell, 274 

—, Indian, at the Festival of Empire, 470 

——., Italian decorative, 1032 

——.,, Royal College of, 474 

Arts and crafts, 19, 131, 226, 327, 448, 520, 689, 761, 834, 899, 
957, 1032 


, exhibition at New Gallery, 226, 327 

, Zürich school of, 835 $ 

Arts and crafts of Tibet and the Eastern Himalayas, pape? 
by J. Claude White, C.I.E., 584 

Arundel, Sir Arundel T., K.C.S.I., dzsc., the agricultural 
development of Nyasaland, 99; dzsc., the housing question 
in Bombay, 406 

Ashes, stokehold, 473 

Aspinall, Algernon E., tter, pereit production of the British 
Empire, 511 
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LVIII 


Australasia, banking in, 522 
Australia, commonwealth elections, 270 
——, High Commissioner for, 168 
—, proposed geodetic survey, 836 
——, solar observatory, 168 
Australian Commonwealth, the vital statistics of, 867 
—— labour ministry, 611 
———~ — postal reform and railway development, 959 


B. 


Baghdad, the trade of, 729 

Baker, Algernon George, obr/uary, 251 

Baker, Sir Augustine, disc., the public trustee and his work, 
444 

Baker, T. Thorne, F.R.P.S., paper, telegraphing pictures, 
24; silver medal awarded to, for his Jager, 752 

Bakewell, H. J., setter, telegraphing pictures, 65 

Baku, the waterworks scheme at, 7€6 

Bamboo paper in Japan, the manufacture of, 447 

Bank, amalgamations, 932 

railway men’s savings, 902 

Bankers on tour, United States, 1034 

Ranks, agricultural, 310, 868 

, co-operative, 970 

» private, 310 

, the outlook for, 213 

Barry, Arthur John, M.Inst.C.E., presentation to, of medal,, 

.for his aper on railway development in China, 18 

Batten, George Henry Maxwell, obituary, 1073 

Bayley, Sir Steuart Colvin, K.C.S.1.. C.I.E., vote of thanks. 
to Chairman of Council, 18; chair, the arts and crafts of 
Tibet and the Eastern Himalayas, 583; the Sikkim expe- 
dition of 1888, 734; annual meeting, 758 

Bedford, P. L., dzsc., an improved method of electro-plating 
308 

Beet sugar, English, 36, 215, 228, 580, 633, 887, 933; Zetter, 
R. Sims, 250 

—— production, sugar, 838 

— sugar manufacture in England, sugar-beet growing and,,. 
956 

Belgians, H.M. the King of the, K.G. ee IJI 

Belgium, the trade of, 446 

Benrett, T. J., C.LE., 
Bombay, 411 

Berger, Georges, odttuary, 
870 

Bernays, A. Evan, d@zsc., the public trustee and his work, 444 

Berrington, Arthur Vendigaid Davies, J.P., D.L., obituary, 
214 

Birds, destruction of plumage, paper by James Buckland, 70 

——- (see also “‘ feathers ’’) 

Birdwood, Sir George, K.C.LE., C.S.I., M.D., LL.D., 
charr, silversmiths’ and goldsmiths’ work, 253; charr, art 
administration in India, 273; Zetter, “ guzzle” and “booze,” 
311; Zetter, fine art in- India, 426; dzsc., fruit production 
in the British Empire, 480, 483, 484; disc., the arts and. 
crafts of Tibet and the Eastern Himalayas, 592; Zetter, 
“swirl”? and “ skirl,’’ 713; leper in India, 923; Zeźfers, 1011, 
1035; the Muharram in Bombay, 1013; /e¢ter, the ajwan 
or omum plant of India, 1086 

Births and infantile mortality, 487 

Blakesley, Thomas H., dzsc., colour-blindness, 323 

Blyth, Lord, chazrv, the Japan-British exhibition, 1910, 231r 


letter, the housing question in 


798; Zeżter, Alan S. Cole, C.B., 
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Bolas, Thomas, @7sc., telegraphing pictures, 31 
Bolton, Francis S., obtfuary, 21 
Bombay, the housing question in, pager by G. Owen W. 
Dunn, M.Inst.C.E., 303; Zetters, Furdoonjee D. J. Paruck, 
523, 540; G. O. W. Dunn, 540 
Bone, William John, obztuary, 65 
Booer, W. J., disc , the foundations of stained glass work, 469 
Booxs, Notes on :— 
Anglo-African Who’s Who, 561 
Baring-Gould, 8.,M.A.,andC. A. Bampfylde, F.R.G.S., 
A History of Sarawak under its Two White Rajahs, 
329 
Barker, Richard, F.L.S., and Henry G. Smith, F.C.S., 
A Research on the Pines of Australia, 1073 
Bayley, Edric, The Borough Polytechnic Institute, 817 
Berry, T. W., The Pedagogy of Educational Handicraft, 
390 
Brazil: its Natural Riches and Industries, *37 
Bright, Charles, F.R.S.E., The Life Story at Sic Charles 
Tilston Bright, 816 
Burton, W., and R. L. Hobson, Handbook of Marks on 
Pottery and Porcelain, 228 
Chailley, Joseph, Administrative Problems of British 
India, 853 
Contributions from the Laboratory of ‘the Rothamsted 
Experimental Station, 67 
Corfield, Wilmot, Calcutta Faces and Places in Pre- 
Camera Days, 561 
Cropper, L. Cuthbert, F.C.A., Book-keeping and 
Accounts, 818; Elementary Book-keeping, 1036 
Cundall, Frank, F.S.A., Bibliography of the West Indies 
(excluding Jamaica), 330 
Davey, F., The Students’ Catechism on Book-keeping, 
Accounting and Banking, 1036 
Day, Lewis F., Nature and Ornament, Vol. II., 330 
Desch, Cecil H., D.Sc., Metallography, 669 
Dewar, Douglas, and Frank Finn, The Making of 
Species, 133 
Ditchfield, P. H., 
England, 490 
Enock, C. Reginald, F.R.G.S., the Great Pacific Coast, 
330 
Fearn, T. Eaton, Modern Photography for Amateurs, 134 
Holdich, Colonel Sir Thomas, K.C.M.G., K.C.LE., 
C.B., D.Sc., The Gates of India, 853 
Huggins, Sir William, K.C.B., O.M., D.C.L., F.R.S., 
The Royal Society, 561 
Hungary. 837 
Jewellery Enamelling, 228 
Johnston, Edward, Manuscript and Inscription Letters, 
228 
Leonardo da Vinci’s Note-Books, arranged by Edward 
McCurdy, M.A., 560 
Marlow, Thomas G., Drying Machinery and Practice, 
1073 
Massee, George, Diseases of Cultivated Plants and 
Trees, 741 
Oakenfull, J. C., Brazil in 1910, 669 
Oswald, Alfred, Advanced German Commercial Corre- 
spondence, 390 
Peckham, S. F., A.M., Solid Bitumens, 613 
Pilkington, Woodford, M.Inst.C.E., Co-ordinate Geo- 
metry applied to Land Surveying, 133 
Pitman’s Where to Look, 390 
Redmayne, J. S., M.A., Fruit Farming on the ‘‘ Dry 
Belt ’’ of British Columbia, 817 
Saillens, Emile, and E. R. Holme, B.A., First Principles 
of French Pronunciation, 390 
Schlich, Sir William, K.C.I.E., Ph.D., F.R.S., Schlich’s 
Manual of Forestry, Vol. IL., Silviculture, 740 
Secret Remedies, 66 
Speltz, Alexander, The Styles of Ornament, 614 
Spon’s Architects’ and Builders’ Pocket Price Book, 330 
Swing of the Pendulum, 133 


M.A., F.S.A., The Manor Houses of 
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Books, Nores on (continued) :— 
Tavenor-Perry, J., Dinanderie, 971 
Thompson, A. Beeby, A.M.I.Mech.E., F.G.S., Petroieum, 
Mining and Oil-Field Development, 491 
Tremearne, Captan A. J. N., The Niger and the West 
Sudan, 934 
Young, G. A., A Descriptive Sketch of the Geology and 
Economic Minerals of Canada, 390 
Borns, Dr. H., dzsc., an improved method of electro- plating 
307 
Bostel, D. T., Zeżřer, the problem of unemployment, 426 
Bousfield, Sir William, M.A., LL.D., obrtuary, 541 
Boys, Charles Vernon, F.R.S., chaz7, oxy-acetylene welding, 
373 
Brassey, Rt. Hon. Lord, G.C.B., chazr, port of Dover, 525 
Brazil, diamond fields of, aper by Hugh Pearson, tor 
Brereton, Cuthbert Arthur, odt/uary, 960 
Brewer, Henry C., presentation to, of medal, for his paper 
on Gothic art in Spain, 18 
Brewery profits, 920 
Brick-making, modern methods of, Cantor Lectures by 
Alfred B. Searle, Ph.D., M.S.C.I., 855, 871, 889, 903; 
syllabus, 512 
Bright, Charles, dzsc., telegraphing pictures, 32 
British Association and Australia, gor 
British Columbia, mineral development in, 958 
—_—_—__ -————- whaling industry, 1069 
Bronze trade dangers, 922 
Brooks, Christopher Parkinson, odztuary, 65 
Brown, Harold, obztuary, 581 
Browne, Professor Edward G., F.B.A., 
the regeneration of Islam, 65r 
Buckland, James, ager, the destruction of plumage birds, 70 
Burma, the people of, Jager by Lt.-Col. Sir Richard C. 
Temple, Bart., C.I.E., 695 
—, ruby mines of, 62 
Burns, Cecil L., presentation to, of medal, for his Jager on 
the functions of schools of art in India, 18 
Burtt-Davy, J., Zežłer, fruit export from South Africa, 740 
Bury, Oliver R. H., dzsc., improvements in resilient wheels 
for vehicles, 60 


chatr, Persia and 


. Business methods, British, 835 


Butler, Dr. T. Harrison, dzsc., colour-blindness, 323 
Butter in Germany, production of vegetable, 760 
By-law, alteration of, zofzce, 695 ; annual general meeting, 758 


C. 


Cable rates to Canada, 612 
Cacao butter, manufacture of, 325 
Canada, British capital in, 269 
, British trade with, 85 
, Budget surplus, 168 
, cable rates to, 612 
, emigration to, 612 
, harvest prospects in, 835 
, peat in Central, gor 
trade with Australasia, 958 
, United States emigration to, 38 
Canadian G.P.O., 38 
—— iron ore, 167 
———-—— natura] resources commission, 764 
Northern railway, 612 
————— trade and industry, statistics of, 269 
—— university, a model, 900 
Canal (Kennet and Avon), an old English water-way, by 
T. B. Grierson, M.Inst.C.E., 184 
Canals and inland navigation, 213 
Cannizarro, Prof. Stanislao, For. Memb.R.S., obituary, 649 
CANTOR LEcTuRES:—Notices of publication of reprints, 23, 
87, 373, 871, 993, 1053; annual report, 751 
1st Course :—* Aeronautics,” by Charles Cyril Turner | 
156, 173, 198, 218, 243 ; syllabus, 39. 
znd Course :—‘‘ Textile ornamentation,” by Alan S. Cole, 
C.B., 779, 799, 819; syllabus, 196 
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CANTOR LECTURES (continued) :— 


3rd Course:—“ Modern methods of brick-making,’’ by 
Alfred B. Searle, Ph.D., M.S.C.1., 855, 871, 889, 903 ; 
syllabus, 512 

4th Course:—‘* The petrol engine,” by Professor W. 
Watson, D.Sc., F.R.S., 947, 962, 984, 993 ; syllabus, 312 

sth Course :—“ The art and history of British leadwork,”’’ 
by Lawrence Weaver, F.S.A., 1054, 1076 ; syllabus, 428 


Carding-room dust collector, 815 
Carpets, musically made, le¢fey, Claude Trevelyan, 960 
Carteighe, Michael, F.C.S., obituary, 693 
_ Carters (Liverpool), discontented, 1084 
Casson, Thomas, obituary, 1035 
Cattanach, Ewen, disc., the diamond fields of Brazil, 128 
‘Chatterton, A., le¢fer, art administration in India, 292 
Chatwood, Samuel, odztuary, 171 
Cheese industry, Roquefort, 960 
China, mines inthe Yangtze Valley, by Kimio Nishizawa, 935 
‘Chinese in Lhasa, 557 ; 
— glass and china, 730 
joss paper and joss sticks, 82 
Chisholm, Robert, dzsc., art administration in India, 289; 
letter, 297 
‘Chocolate industry, Swiss, 492 
‘Cigarette making trade in Aden, 833 
Clayton, Col. Sir FitzRoy, K.C.V.O., chaz’, the lifeboat and 
its work, 353 
Clayton, Frederick, M.D., M.A., obztuary, 634 
Cleather, Gabriel Gordon, presentation to, of medal, for his 
paper on the musical aspect of drums, 18 
-Coach-building prizes, 134 
Coal in Kent, 37 
——-- in the Rockies, 522 
—- industry, eight hours Act, 63, 370) 472) 509, 1084 
——- tar colour industry, 510 
trade, 668 
—- v. oil for fuel, 739 
‘Coasting trade, 268 
‘Cockburn, Sir John, K.C.M.G., disc., the Japan-British 
exhibition, 1910, 242 
‘Cold storage and ice association, 492 
Coldstream, William, dzsc., fruit production in the British 
empire, 482 
Cole, Alan S., C.B., Cantor Lectures, textile ornamentation, 
syllabus, 196; 779, 799, 819; Zetter, the late M. Georges 
Berger, 870 
(COLONIAL SECTION:—Meeting of committee, 23; annual 
meeting, 750 
1st Meeting:—‘'The agricultural deve:opment of 
Nyasaland,” by Samuel Simpson, B.Sc., 88 
and Meeting :—‘‘ Imperial colonial development,” by 
C. Reginald Enock, F.R.G.S., 333 
3rd Meeting :—“‘ Fruit production of the 
Empire,” by the Hon. John McCall, M.D., 475 
4th Meeting :—‘‘ Commercial expansion within the 
Empire,” by P. J. Hannon, 635 


British 


Colonial stocks and industries, 612 

—— — industries, British capital for, 764 

Colour-blindness, Zager by F. W. Edridge-Green, M.D., 
F.R.C.S., 314 

_ Colours, aniline, 818 

Colston, E., I.C.S., disc., the people of Burma, 707 

Comet, Halley aod his, Aldred lecture by Prof. H. H. 
Turner, D.Sc., D.C.L., F.R.S., 603 ; annual report, 752 

Comets, a theory of, etter, Sir Edward Durning- Lawrence, 
Bart , 669 

Commercial expansion within the Empire, afer by P. J. 
Hannon, 635 

status agencies, 166 


—_——<—<—. 


COMMITTEES :— 
Colonial Section, meetings, 23, 819 
Examinations, meeting, 819 
Indian Section, meetings, 23, 799; list of, 935 
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Commonwealth commerce act, 523 

Conversazione, zofzce, 493; abandonment in consequence of 
the death of H. M. King Edward VII., 616; annual report, 
755 l 


` Cook (Captain) memorial, 741 


Cook, W. W., disc., Irish linen and some features of its pro- 
duction, 578 

Cooke, E., pager, the teaching of design, 413 

Coomaraswamy, Dr., disc., art administration in India, 289 

Co-operators and private traders, 213 

Co-partnery, Furness, 165 i 

Copper, Newfoundland, 451 

Cork industry in Portugal, 917 

Cotton bills of lading, 869 

—, Brooklands agreement, 732 

- crop, 489, 510, 648, 668, 739. 921, 970, 1071 

- cultivation, 424 

„——- dispute, 970 

———- Egyptian, 1006 

—_—- growing association, British, 53) 

—— -growing in German colonies, 972 

-growing in the West Indies, 815; J/etzer, Francis 

- Watts, C.M.G., D.Sc., 933 

— industry, 35, 65, 213, 309, 337, 559, 632, 946 

——-, Madras, 959 Z 

———-, Manchester and direct importation of, 1010 

——- mills, roro 

———-~-mills and fire, 921 

— supply and distribution of, 742, 776 

-, supply of raw, 83, 539, 852 

—-- trade settlement, 815 

— trade, wages in, 539; 713 t 

——-, Transvaal, gor ' 

-———- within the Empirė, 269, 388, 1050 

-, world’s consumption, 609 

Council, 1909-10, 1; report, 744; IQIO-II, 755; elected, 759; 
annual report, 744; Sir John Cameron Lamb, C.B., 
C.M.G., elected chairman, 799 ` 

Cozens-Hardy, Rt. Hon. Sir Herbert Hardy, Master of the 
Rolls, chazr, the public trustee and his work, 432 

Crace, J. D., disc., silversmiths’ and goldsmiths’ work, 265 

Crane, Walter, disc., art administration in India 288 

Crawford, Sir William, paper, Irish linen and some features 
of its production, 569; silver medal awarded to, for his 
paper, 752 l 

Credit system, 249 

Creosote oil, 992 

Cresswell, Samuel, annual meeting, 759 ~ 

Crompton, Col. R.E.B., C B., improvements in resilient 
wheels for vehicles, 58 

Crosthwaite, Sir Charles H. T., K.C.S.1., disc., the people of 
Burma, 705 : 

Cunningham, Lt.-Col. Allan, R.E., disc., colour-blindness, 
324 ' 

Cunningham, William Moore, odztuarr, 474 

Curie, Madame, Albert medal awarded to, annual report, 
752 

Cutting tools, high-grade. 580 

Cycle and motor production, 383 


_— 


D. 


Darley, C. W., disc., oxy-acetylene welding, 383 

Davenport, Cyril, faper, miniatures, 514 

Davidson, C. I., disc., oxy-acetyłene welding, 383 

Davison, W. H., M.A., F.S.A., charr, telegraphing pic- 
tures, 24 

Day, Lewis Foreman, disc., silversmiths’ and goldsmiths’ 
work, 265 ; chazr, the foundations of stained glass work, 
454; obztuary, 560 $ 

de Reuter, Baron George, obztuary, 39 

Design, 520 

- and workmanship, 957 
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Design at the Japan. British exhibition, 690 ’ 

~ for manufacture, 957 

-, the teaching of, paper by E. Cooke, 413 

Detectorphone, 225 

Dew-pond, the genesis and function of the, by Herbert 
Gibson, 847 

Dewar, Douglas, presentation to, of medal for his ager on 
the birds of India, 18 

Diamond fields of Brazil, paper by Hugh Pearson, rot 

————— - discovery, Pretoria, 958 

Diamonds, the hardness of Brazilian, Zeffer, Noel Heaton, 
170 

Directory of the Royal Society of Arts, notice of publication, 
87; annual report, 755 

Dixon, Prof. Harold B., M.A., E.R.S., Juvenile Lectures, 
the chemistry of flame, nofice, 69; syllabus, 134; repert, 
197, 217 

do Amaral, S. G., Councillor and First Secretary of the 
Brazilian Legation, chazy, the diamond fields of Brazil, 
IOL 

Douglas, Admiral Sir Archibald, G.C.V.O., K.C.B., disc., 
the Japan- British exhibition, 1910, 242 

Dover, port of, dager by Arthur T. Walmisley, M.Inst.C.E., 
526 

Dow, J. S., disc., colour-blindness, 321 

Downham, C. F., disc., the destruction of plumage birds, 80 ; 
on the trade in feathers, 1083 

Drawing Society (Royal) prizes for, annual report, 754 

Dreyfus, Hippolyte, drsc., Persia and the regeneration of 
Islam, 663 

Drying fruit, process for, 451 

Dunn, G. Owen W., M.Inst.C.E., aper, the housing ques- 
tion in Bombay, 393; Zetter, 540 

Durning-Lawrence, Sir Edwin, Bart., Zeźżřer, a theory of 
comets, €69 


E. 

Eardley - Wilmot, Saint-Hill, C.I.E., gaper, Indian state 
forestry, 493; silver medal awarded to, for his pager, 752 

East, Alfred, A.R.A., chaz, miniatures, 513 

Edgerley, Sir Steyning W., K.C.V.O., C.I.E., disc., the 
housing question in Bombay, 408; @7sc., commercial ex- 
pansion within the empire, 646; annual meeting, 759 

Edridge- Green, F. W., M.D., F.R.C.S., aper, colour-blind- 
ness, 314 

Education, industrial, and apprenticeship, Ze¢fer, W. G. 
Paulson Townsend, 169 

~, ninth international congress for commercial, at 
Vienna, 251 

Edward VII. (King), death of: address of the Society to 
King George V., 615 ; postponement of meetings in conse- 
quence of, 616; reply to address of condolence, 731; annual 
report, 744 

—-——-—— and the Royal Society of Arts, 615, 


691 

Egypt, arts and crafts in, 131 

and the Soudan in 1909, Sir Eldon Gorst’s report on, 
665, 687 

Egyptian irrigation, Sir Colin Scott Moncrieff on, 630 

- cotton crop, 92I 

Eight hours act, 63, 194, 387 

Electric light and motor cars, 933 

Electrical trade, the, 1050 

Electricity, cheapening machinery for the generation of, r050 

Electro-plating, an improved method of, aper by Augustus 
Rosenberg, 298; Zetfer, W. Lascelles-Scott, 389 

Elephant farm, African, 1gr 

Ellis, H. N., dzsc., an improved method of electro-plating, 
307 

Embroidery machine, new automatic, 920 

, Italian, 1033 

Emigration, proposed conference on, 522 

to Canada, 612 

, sir George Reidon, 611 
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‘“ Empire Gazette,” 331 

Empire notes, 37, 167, 269, 449, 521, 611, 691, 763, 835, 900, 
953, 1033 

-, commercial expansion within the, pager by J- 

Hannon, 635 

-, festival of 521r, 902 

Employers’ liability and accident insurance, 539, 991 

Encyclopzdia Britannica, 922 

England in 1754, industrial, Jager by Sir Henry Trueman 
Wood, 544, 563, 594, 616 

Enock, C. Reginald, presentation to, of medal, for his paper 
on the resources of the Peruvian Andes and the Amazon, 
18; paper, imperial colonial development, 333 ; disc., com- 
mercial expansion within the empire, 645 

Esparto, 647 

grass, Tripoli, 192 
Evening classes, 1085 
Examination centres, the Society’s, 190 


EXAMINATION", RoyaL SOCIETY OF ARTS, 1910, notice, 333 5 
number of entries, 453; annual report, 754; report on, 973; 
IQ1I programme, 72 ?¢1c€, 947 

Music, practical, 1909 and 1gto, annual report, 755; 
report, 767 

Viva voce, in modern languages, 1910, annual report, 
754; results, 961 

Committee meeting, 819 

EXHIBITIONS !— 

Arts and Crafts at the New Gallery, 226, 327 

Brussels, 668, (“ Arts and Crafts’’), 899 

Buenos Ayres, 1910, 85, 1073 

Colonial Fruit, 1€8 

Engineering and Machinery in Brussels. 39, 668 

—— — — -, Manchester, i910, 39, 1072 

Fibre in Java, 650 

Home Arts and Industries, 763 

International Hygiene Exhibition, Dresden, 1911, 511, 714 

Inventors, 902 

Japan-BRritish Exhibition, 1910, faper by Count Hirokichi 
Mutsu, C.V.O., 232 

, loans by the King and Queen to, 561 

-, number -of visitors, 1087 

-, “ Arts and Crafts,” 689, 761 

Mining and Colliery at Manchester, 1911, 713 

Santiago International, Fine Arts, 634 

Turin, r9rr, 922 

Unjted Provinces, Allahabad, 666 

Whitechapel Art Gallery, 448 

Woodwork and Wood-carving at Carpenters’ Hall, 762 

Expanded metal, 1072 

Explosions, coal dust, 667 

Eyde, Sam, presentation to, of medal, for his fager on the 
manufacture of nitrates from the atmosphere by the electric 
arc, 18 i 


— ee og 


F. 

Factories and workshops, 812 

Fan making, Chinese, 761 

Farm labour and cost of production, 629 

Farms in Northern Italy, experimental, 898 

Feathers, the trade in, C. F. Downham, 1083 

Fenn, Joseph,.odttuary, t1011 

Fertility, the part played by micro-organisms other than 
bacteria in determining soil, 1008 

Fibre, Zapupe, 729 

Filani, notes on the origin of the, by Capt. A. J. N- 
Tremearne, 715 ~ 

File market, new, 492 

Files, the testing of, 1008 

Finance, annual report, 757 

Financial statement, 1909-10, 732 

Fine art in India, letéers ın Times and from Sir George 
Birdwood, 425 

Finny, Commander Thomas George Rocastle, 
obituary, 390 


R.I.M., 


~ 


* 


November it, 1910. 


Fire offices in America, British, 5to 

sprinklers, 649, 888 

Fish in Malaysia, man-eating, 778 

Fitzgerald, Sir Robert Dai disc., the lifeboat and its 
work, 369 

Flame, chemistry of, Juvenile lectures by Prof. Harold B. 
Dixon, M.A., F.R.S.; x#otice, 69; syllabus, 134; report, 
197, 2173 annial report, 752 

Flats. cleaning of revolving, gor 

Flax growing in Treland, 424 

—-— spinning, 649 

—-— in Canada, 692 

Flight (see ‘‘ aeronautics ”) 

Folklore, some specimens of Hausa, by Captain A. J. N. 
Tremearne, 1061 

Foreign languages in German schools, study of, 666 

Forestry, Indian state, paper by Saint-Hill Eardley- Wilmot, 
C.LE., 493 

~— in Newfoundland and Labrador, 522 

Forests, African, 487 ' 

_ Fothergill prize for life-saving apparatus, offer, 135 ; annual 
report, 753 

Fowler, Frank, dzsc., the Japan-British exhibition, IQIO, 242 

Fraser, Alexander, obituary, 22 

Fremantle, Admiral the Hon. Sir Edmund, G.C.B., C.M.G., 
vote of thanks to chairman of Council, 19 

Fremantle, Selwyn Howe, presentation to, of medal for his 
paper on the problem of Indian labour supply, 18 

Friendly societies, report of registrar of, 388 

Fruit export from Western Australia, 689 

- South Africa; le¢ter from J. Burtt-Davy, 


rend 


740 


growing, extension of, 694 

industry, Austrian, 1036 

———~, process for drying, 451 

production of the British Empire, pager by the Hon, 
Jobn McCall, M.D., 475; letters, Algernon E. Aspinall 
and Dr. McCall, 511; J. Burtt-Davy, 740 

Fuel, oil, 424, 633 

Furley, Sir John, disc., silversmiths’ and goldsmiths’ work, 
267 

Furness co~partnery, 1€6 


G. 


Gas and fuel industries, professorship of, 778 
ases, waste, 777 

Gassing-rooms, 309 

Gaster, Leon. dzsc., oxy-acetylene welding, 382 

Germany, grouping of population in, 130 

Gibson, Herbert, the genesis and tunction of the dew-pond, 
847 

Giffen, Sir Robert, K.C.B., LL.D., E.R.S., obituary, 541 

Gilbert, W., disc., Irish linen and some features of its pro- 
duction, 577 

Gill, Sir David, K.C. B., LL.D., E.R.S., ckarr, Halley and 
his comet, 603 

Gissing, G. J., desc., 
production, 578 

Gladstone, Lord, and South Africa, 69t 

Glass and stained glass, 328 

- —- china, Chinese, 730 

Glasswork, the foundations of stained, paper by Noel Heaton, 
B.Sc., F.C.S , 454 

Goddard, J. Theodore, dzsc., the public trustee and his work, 
444 

Gold yield of South Africa, 522 

- rush, Stewart, 836 

Goldsmiths’ work, silversmiths’ and, safer, by Omar Rams- 
den, 253 | 

Gorst, Sir Eldon, report on Egypt and the Soudan in 1909, 
665, 687 

Gatts, S. J., dsc., Irish linen and some features of its pro- 
duction, 578 


Irish linen and some features ot its 
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Graham, A. I., disc., oxy-acetylene welding, 383 
Graham, Prof. Charles, D.Sc., obituary, 133 
Greaves, John Arthur Robert, odzfuary, 960 
Greenwood, Arthur, M.Inst.C.E., J.P., obz/uary, 270 


Grierson, T. B., M.Inst.C E., an old English water-way, 184 ` 


Guildhall, London, the restoration and recent discovériés at 
the, paper by Sydney Perks, F.R.I.B.A., F.S.A., 672 

Gun-running in the Persian Gulf, 519 

Gupta, Krishna Govinda (member of the Council of India), 
presentation to, of medal, for his zzper on some phases of 
Hinduism, 18 

Guyot, Yves, presentation to, of medal, for his paper on the 
commercial relations of France and Great Britain, 18 


H. 


Hagopian, Prof. G., disc., Persia and the regeneration of 
Islam, 663 

Hair (human) industry in Austria, 1031 

Halley and his comet, Aldred lecture, by Prof. H. H. 
Turner, D.Sc., D.C.L., F.R.S., 603 ; annual report, 752 

Hancock, Walter C., dzsc., the foundations of stained glass 
work, 468 

Hannon, J. P., aper, commercial expansion within the 
empire, 635 

Hargood, H., dsc., the lifeboat and its work, 370 

Harris, Henry Graham, M.Inst.C.E., odztuary, 1051 

Harrison, P. Walton, the Kentish ragstone quarries, 929 

Hausa folklore, some specimens of, by Captain A. J. N. 
Tremearne, 1061 

Hausas, notes on the origin of the, by Capt. A. J. N. 
Tremearne, 767 

Havell, E. B., faper, art administration in India, 274; letter, 
294; letters in 7imes and from Sir George Birdwood, 425 

Hawksley, Charles, dsc., the port of Dover, 537 

Heaton, Noel, dsc., the diamond fields of Brazil, 128; 
letter, the hardness ot Brazillian diamonds, 1:0; the mural 
paintings of Knossos, 206; aper, the foundations of 
‘stained glass work, 454; reply to discussion, 485 

Heming, G. B., d7sc., silversmiths’ and goldsmiths’ work, 264 

Hemp in New Zealand, 692 

Hendley, Col. T. H., C.I.E., Ze¢ter, art administration in 
India. 295 ; 4e¢ferv, Indian art at the Festival of Empire, 470 

Heron, J. S., fruit export from Western Australia, 689 

Herring fishery, 946 

Hillier, Dr. Alfred, M.P 
ment, 333 

Hintermann system, reinforced concrete sleepers, 849 

Hirsch, A., dsc., the diamond fields of Brazil, 128 

Hoddle, F., disc., oxy-acetylene welding, 383 

Holderness, Sir T. W., K.C.S.1., disc., the Punjab, 155 

Holdich, Sir Thomas K.C.M.G., K.C.1E., C.B., D.Sc. 
letter, art administration in India, 294 

Holiday courses, foreign, 609 

Hollams, Sir John, obituary, 613 

Home industries, 35, 63, 83, 165, 192, 213, 249, 267, 309, 370, 
387, 424, 472, 488, 509, 538, 558, 579, 632, €47, 667, 711, 738, 
775» 796, 815, 851, 858, 887, 920, 932, 945, 970, 99E, 1009, 1049, 
1071, 1084 

Hooper, Luther, letfey, art administration in India, 295 

Hops, 473, 670 

— — cultivation, shrinkage in, 250 

Horses, the supply of light, 971 

Horticulture in France, 729 

Housing question in Bombay, paper by G. Owen W. Dann 
M.Inst.C.E., 393 

Houston, Miss M. G., disc., the teaching of design, 422 

Howleson, James, disc., the diamond fields of Brazil, 129 _ 

Hubbard, George, F.S.A., F.R.I.B.A., presentation to, of 
medal, for his paper on dew-ponds, 18 l 

Huddersfield’s products, 267 

Hulme, E. W., disc., the foundations of stained glass-work, 
468 

Hurtzig, A. C., disc., the port of Dover, 537 


, charr, imperial colonial develop- 
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Hutchinson, G. P., disc., the foundations of stained glass 
work, 469 

Huth, Alfred Henry, obituary, 1035 

Hyatt-Woolf, Charles, d7sc., an improved method of electro- 
plating, 307 

Hygiene, second international congress on industrial, 766, 
1004 


I. 


Illuminating Engineering Society, 711 

Imperial colonial development, paper by C. Reginald Enock, 
F.R.G.S., 333 

Imperial expansion in Edward VII.’s reign, 691 

India, trade in, 522 

, Mining industries in British, 737 

Indian art at the Festival of Empire, 470 

budget, 725 

forest products and wheat, 836 

“waterways, çor 


INDIAN SECTION :—Annual report, 748; meeting of committee, 
23, 799; list of committee, 935 
ist Meeting :—‘‘ The Punjab, ” by Sir James Wilson, 
K.C.S.I., 136 
2nd Meeting :—“ Art adminstration in India,” by E. B. 
Havell, 273; letters from Tzmes and Sir George Bird- 
wood, 425 
3rd Meeting :—“‘ The housing question in Bombay,” by 
G. Owen W. Dunn, M.Inst.C.E., 393 
4th Meeting :—*“ Indian state forestry,” by Saint-Hill 
Eardley-Wilmot, C.I.E., 493 
5th Meeting : -‘‘The arts and crafts of Tibet and the 
Eastern Himalayas,” by J. Claude White, C.I.E., 583 
6th Meeting :—‘‘ The people of Burma,” by Lt.-Col. Sir 
Richard C. Temple, Bart., C.I.E., 695 
India’s financial record, 167 
Indo-China (French), trade of, 195 
Industrial diseases, second international congress on, 766, 
1004 


Industrial England in 1754, aper by Sir Henry Trueman 


Wood, 544; 563, 594, 616; annual meeting, 758 
- unrest, 1049, 1084 
Insurance, accident and employers’ liability, 539, 99r 
—— against losses by jury service, 581 
strike losses in Germany, 738 
, automatic sprinklers and, 648 
———- —— companies in New Zealand, 972 
——-_——-, fire, 268 
(over), and shipping, 796, 853, 946 
. profits of fire, 739 
—————-,, sailing ship, 775 r 
, the assurance companies act, 1ç0ọ, 775 
Ireland, R., disc., Irish linen and some features of its pro- 
duction, 578 
Iron and steel institute, 228, 581, 741, 922 
Islam, Persia and the regeneration ot, paper by Bernard 
Temple, 652 
Italian crafts and industries, 19 
- decorative art, 1032 
-~ emigration, 814 
Italy, women’s craft work in, 20 


—— 


J. 
Jamaica, historic buildings in, 371 
——, the forest products of, 1030 


James, Sir Evan, K.C.IL.E., C.S.1., disc., the arts and crafts 
of Tibet and the Eastern Hialavas: 594 

Japan, appointments in, 331 

, Shipbuilding in, 766 


Japan-British exhibition, 1910, paper by Count Hirokichi 


Mutsu, C.V.O., 232 
Japanese Ambassador, His Excellency, disc., the Japan- 
British exhibition, 1910, 242 
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Japanese ‘‘ magic” mirrors, Zetter, E. F. Mondy, 329; Zetter, 
Prof. Silvanus P. Thompson, F.R.S., 371 : 

Jebb, Richard, disc., commercial expansion within {the 
empire, 644 

Jewellery (at the Arts and Crafts Exhibition), 327 

(Italian), ro32 

Johnston, Sir Harry H., G.C.M.G., K.C.B., D.Sc., ckair, 
the agricultural development of Nyasaland, 88 

Jones, T. W., disc., the diamond fields of Brazil, 128 

Joss paper and joss sticks, Chinese, 82 

Journal, covers for, zotice, 87 

Journals, offer of a set of, 838 

Jute, cox 

——- mills, and female labour, 854 

Juvenile lectures, the chemistry of flame, by Prof. ¥ Harold B. 
Dixon, M.A., E.R.S., zotzce, 69; syllabus, 1343 report, 197, 
2173; annual report, 752 


-——e r 


K. 


Katanga district, Rhodesia, 169, 764; Jeffer, Captain C. W. 
D. Lynch, 765 

Kato, His Excellency Mr., Japanese Ambassador, disc., the 
Japan-British exhibition, 1910, 242 

Kentish ragstone quarries, by P. Walton Harrison, 929 

Kidney, Hon. Allan F., dzsc., the agricultural development 
of Nyasaland, 96 

Kilburn, B. E. Dunbar, disc, improvements in resilient 
wheels for vehicles, 6r 

King Edward VII., death of :— Address of condolence of the- 
Society to King George V., 615; postponement of meet- 
ings in consequence of, 616; reply to the address condo- 
lence, 73t; annual report, 744 

and the Royal Society of Arts, 615 

George V. accepts office of patron of the eee 7313 
annual report, 745 

Kiralfy, Imre, disc., the Japan-British exhibition, 19to, 241 

Knossos, mural paintings of, by Noel Heaton, B. Sc. CEES 
206 

Koch, Professor Robert, For.Memb.R.S., A 693 

Korean salt industry, 730 

Krall, Carl, disc., silversmiths’ and goldsmiths’ work, 266 ` 


L. 


Labour exchanges, 447, 488, 991 

———— -— and emigration, 837 

-———— unrest, 869, 945, 1049 

Lace factories, municipal, 933, 10c9 

——-, French machine-made, 631 

(Italian), 1033 

Paraguayan, 726 

Lacquer (at Japan-British exhibition), 762 

Lacquering, new method of, 130 

Lamb, Sir John Cameron, C.B., C.M.G., paper, the lifeboat: 
and its work, 354; annual meeting, 758; elected chairmam 
of council, 799 

Land tax, Australian, 1034 

Lascelles-Scott, W., de¢fer, an improved method of electro- 
plating, 389 

Lawes, B. Murray, disc., the port of Dover, 538 

Lazenby, Walter, obituary, 371 

Lead and dust in pottery works (Departmental Commies s: 
report), 830 

Leadless pottery, 35, 84 

Leadwork, the art and history of British, Cantor lectures by 
Lawrence Weaver, F.S.A., 1054, 10763 s)llabus, 428 

Leathersellers’ Company’s technical college, 225 

Leatherwork (Italian), 1032 

Ledentzoff (Christopher S.) society for the development of 
experimental sciences and their practical applications, 766 

Lee- Warner, Sir William, K.C.S.I., dzsc., the Punjab, 155 ; 
chair, Indian state forestry, 493; disc., the people of 
Burma, 711 
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Leeming, John, Zefter, reinforced concrete sleepers, 870 

Leggett, Major E. H. M., R.E., D.S.O., disc., the agricul- 
tural development of Nyasaland, 98 

Lely, Sir Frederic S. P., K.C.I.E., C.S.1., disc., the housing 
question in Bombay, 410 _ 

Leper in India, by Sir George Birdwood, K.C.I.E., C S.I., 
M.D., LL.D., 923; letters, C. F. Marshall, M.D., roro, 
1035, Sir George Birdwood, rorr, £035 

‘Library, contributions to, 171 

Licenses, brewers and, 869 

Lifeboat and its work, the, safer by Sir John Cameron Lamb , 
C.B., C.M.G., 354 

Linen (Irish) and some features of its production, aper by Sir 
William Crawford, 569 

Litchfield, Frederick, d:sc., the housing question in Bombay, 
409 

Lithographic stones deposits of, 386 

Load line, international, 1051 

Lobley, J. Hodgson, the teaching of design, 423 

Lockhart, W. S., dsc., the diamond fields of Brazil, 128 

London, disappearing, 385 

art schools, work of, 834 

Lovibond, J. W., disc., the foundations of stained glass 
work, 467 

Lynch, Captain C. W. D:, 
desia, 765 


letter, Katanga district, Rho- 


M. 


McCall, the Hon. John, M.D., paper, fruit production in the 
British empire, 475; letfer, 511 ; silver medal awarded to, 
for his paper, 752 

Macauley, Lieut. Col. G. W., obituary, 511 

Macdonell, Prof, Arthur Anthony, M.A., Ph D., F.B.A., 
presentation to, of medal for his aper on the Buddhist 
and Hindu architecture of India, 18 

McEacharn, the Hon. Sir Malcolm Donald, obituary, 474 

M’ Iver, Sir Lewis, disc., the people of Burma, 706 

McKewan, William, odttuary, 21 

Mackrell, John, obituary, 133 

Mail subsidies, 167 

Maoris as farmers, 959 

Marseilles, the municipality of, 508 

Marshall, C. Devereux, drsc., colour-blindness, 322 

Marshall, C. F., M.D., Zetters, leper in India, 1010, 1035 

Mason, F., disc., an improved method of electro-plating, 308 

‘Mason, George, disc., the teaching of design, 423 

Match industry in India, 759 

Meat, frozen and chilled, 522 


MEDALS :— 
Albert, list of awards, 429, 453; awarded to Madame 
Curie, annual report, 752 
Society’s silver medals for agers read, session 1908-9, 
presented, 18; 1909-10 awards, annual report, 752 


-MEETINGS OF THE 156TH SESSION :— 
ANNUAL MEETING, notice, 715; report of meeting, 743 
COLONIAL Section (see “ Colonial ’’) 
Inp1IAn SEcrIon (see “Indian ’’) 
, ORDINARY :—Annual report, 745 
ist Meeting :—‘‘ An imperial navy.” Opening address 
by Sir William H. White, K.C.B., F.R.S., Chairman 
of the Council, 6 
and Meeting :—‘‘ Telegraphing pictures,” by. T. Thorne 
Baker, F.R.P.S., 24 
3rd Meeting :—“‘ Improvements in resilient wheels for 
vehicles,” by the Hon. R. Clere Parsons, M.A., 41 
4th Meeting :—“ The destruction of plumage birds,” by 
~ James Buckland, 69 
5th Meeting :—“ The diamond fields of Brazil,’ by Hugh 
Pearson, 10r 
6th Meeting :—“ The Japan-British Exhibition of 1910,” 
by Count Hirokichi Mutsu, C.V.O., 231 
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MEETINGS, ORDINAFY (continued) :— 
- 9th Meeting : —“ Silversmiths’ and goldsmiths’ work,” 
by Omar Ramsden, 253 
8th Meeting :—’‘ An improved method of i la o 
by Augustus Rosenberg,” 298 
oth Meeting :—* Colour-blindness,’’ by F. W. Edridge- 
Green, M.D., F.R.C.S., 313 
roth Meeting e The lifeboat and its work,” by Sic 
John Cameron Lamb, C.B., C.M.G., 353 
11th Meeting: —‘ Oxy-acetylene „welding,” by H. S. 
Smith, 373 
12th Meeting :—“ The teaching of design,” by E. Cooke, 
413 
13th Meeting :—— ‘The public trustee and his work,” 
by Charles John Stewart, public trustee, 432 
14th Meeting : —‘‘ The foundations of stained glass work,’’ 
by Noel Heaton, B.Sc., F.C.S., 454; reply to discus- 
sion, 485 
15th Meeting :—“ Miniatures,” by Cyril Davenport, 513 
16th Meeting :—“ The Port of Dover,” by Arthur T. 
Walmisley,’’ M.Inst,C.E., 525 
17th Meeting :—‘‘ Industrial England in 1754,” by Sir 
Henry Trueman Wood, 543, 563, 594, 616 | 
18th Meeting :—‘‘Irish linen and some features of its 
production,” by Sir William Crawford, 569 
ioth Meeting : — “ Halley and his comet” (Aldred 
lecture), by Prof. H. H. Turner, D.Sc., D.C.L., F.R.S., 
603 
2oth Meeting :—“ Persia and the regeneration of Islam,’ 
by Bernard Temple, 651 
21st Meeting :—“ The restoration and recent discoveries 
at the Guildhall, Lonlon,? by Sydney Pe:ks, 
F.R.I.B.A., E S.A., 671 
Members, list of, zofcce, 41 
Memorial tablets, 270, 798 
Mercantile marine, training for, 712 
Merrick, W. A., disc., oxy-acetylens weiding, 383 
Mesopotamia, irrigation in, 850 
Messina since the earthquake, 919 
Metal work, 323 
at the Japan-British exhibition, 691 
Mineral prospects overseus, 37 
Mines in the Yangtze valley, China, by Kimio Nishizawa, 935 
, life saving in, 1085 
, motor locomotives in coal and me talliferous, 1911 
Miniatures, safer by Cyril Davenport, * 514 
Mining industries in British India, 737 
Moncrieff, Sir Colin Scott, oa Egyptian irrigation, 6,0 
Mond, Ludwig, F.R.S., Ph D., F.1.C., F.C.S., obituary, 132 
Mondy, E. F., Zetter, Japanese “ magic ” mirrors, 329 
Moore, F. W. J., disc., fruit productioa in the B.itish empire, 
483 
Moore, R. A. Leslie, dzsc., fruit production in the British 
empire, 483; disc., Indian state forestry, 507; disc., com- 
mercial expansion within the empire, 645 
Moore, W. A., d:sc., Persia and the regeneration of Islam, 
663 
Mordey, W. M., disc., improvements in resilient wheels for 
vehicles, 59 
Morgan, W., disc., the diamond felis of Brazil, 129 
Moses, H. J., disc., Irish linen and some features of its p:u- 
duction, 573 
Motor engines, see “ petrol engine ” 
locomotives in coal and metallizerous mines, 1011 
production, cycle and, 383 
Motors in Scottish fishing boats, 946 
Mott, Prof. Frederick W., M.D., F.R.C.P., E.R.S., chaz’, 
colour-blindness, 313 
Muharram in Bombay, by Sir George Birdwood, K.C.I.E., 
C.S.1., M.D., LL.D., r013 
Muirhead, Richard, dsc., improvements in resilie.t wheels 
for vehicles, 59 
Murray, Hon. Charles Gideon, presentation to, of medal, for 
his ager on the road to South African union, 18 


|i Sele) 


Murray, K. S, disc., oxy-acetylene welding, 382 
Museum, the Science (South Kensington and Jermyn-street), 
561 
Mutsu, Count Hirokichi, C.V.O., safer, the Japan-British 
exhibition, 1910, 232; silver medal awarded to, for his 
paper, 752 
N. 


Natal clothing and coal industries, 836 

—~-- coal industry, 956 

——-- land settlement, 451 

National art competition (South Kensington), 957 

Navy, an imperial, Chairman’s address, by Sir William H. 
White, K.C.B., F.R.S., 8 

estimates, 472 

New South Wales, the vital statistics of, 813 

New Zealand exports, 38 

forestry, 168 

————---——, hemp in, 692 

prison reform, 902 

——_—— ~ —— surplus (financial’, 763 

to Canada and London, 611 

—__—— -—, water power of, 692 

wireless telegraphy in, 450 

Newfoundland and Labrador, forestry in, 522 

copper, 451 

——___———_-——— pu |p industry, 168 

—— silver and coal, sot 

Newton, A. J., dzsc., colour blindness, 324 

Nigerian notes, Northern, by Captain A. J. N. Tremearne, 
843 

Nishizawa, Kimio, mines in the Yangtze valley, China, 935 

Nitrates, artificial, 249 

—, manufacture of artificial, in France, 326 

Norman, Philip, LL.D., F.S.A., chair, the restoration and 
recent discoveries at the Guildhall, London, 671, 742 

North London exhibition trust, 513; annual report, 753 

Novia Scotia apple industry, 325, 692 

Nyasaland, the agricultural development of, paper by Samuel 
Simpson, B Sc., 88 
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OBITUARY :— 


Annual report, 756 

Agassiz, Prof. Alexander, For.Memb. R.S., 523 

Agnew, Sir William, Bart., 1072 

Alliott, James Bingham, 58r 

Baker, Alderman George, 251 

Batten, George Henry Maxwell, 1073 

Belgians, H.M. the King of the, K.G., 171 

Berger, Georges, 798; deftex, Alan S. Cole, C.B., 870 

Berrington, Arthur Vendigaid Davies, J.P., D.L., 214 

Bolton, Francis S., 21r 

Bone, William John, 65 

Bousfield, Sir William, M.A., LL.D., 541 

Brereton, Cuthbert Arthur, 960 

Brooks, Christopher Parkinson, 65 

Brown, Harold 581 

Canizarro, Prof. Stanislao, For.Memb,R.S., 649 

Carteighe, Michael, F.C.S., 693 

Casson, Thomas, 1035 

Chatwood, Samuel, 171 

Clayton, Frederick, M.D., M.A., 634 

Cunningham, William Moore, 474 

Day, Lewis Foreman, 560 

de Reuter, Baron George, 39 

Fenn, Joseph, r011 

Finny, Commander Thomas George Rocastle, R.I.M., 
390 

Fraser, Alexander, 22 

Giffen, Sir Robert, K.C.B., LL.D., E.R.S., 541 

Graham, Prof. Charles, D.Sc., 133 

Greaves, John Arthur Robert, 960 

Greenwood, Arthur, M.Inst.C.E., J.P., 230 

Harris, Henry Graham, M,Inst.C.E., 1og5r 
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OBITUARY (continued): 
Hollams, Sir John, 613 
Huth, Alfred Henry, 1035 
Koch, Prof. Robert, For.Memb.R.S., 693 
Lazenby, Walter, 371 
Macauley, Lieut.-Col. George William, 51t 
McEacharn, the Hon. Sir Malcolm Donald, 474 
McKewan, William, 21 
Mackrell, John, 133 
Mond, Ludwig, F.R.S., Ph.D., F.I.C., F.C.S., 132 
Pillow, Edward, A.M.I.C.E , M.I.M.E., torr 
Redwood, Iltyd Isaac, 613 
Robinson, Sir Clifton, J.P., Assoc.Inst.C.E., M.LE.E., 
1087 
Russell, William James, Ph.D , F.R.S., 21 
Saunders, James Ebenezer, J.P., F.S.A., 66 
Spencer, Earl, K.G., 888 
Verney, Sir Edmund Hope, Bart., 633 
Vose, Seth Morton, 853 
Whittall, Sir James William, 541 
Woollan, Benjamin Minors, 133 
Observatory, Australian solar, 168 
— —- ——, new Hampstead, 35 
Ogilvie, C. P., desc., the diamond fields of Brazil, 129 
Oil tuel, 424, 633 
—- v. coal ior fuel, 739 
Oilfields of Trinidad, 634 
Olives, South Au tralian, 959 
Omnibus industry, London, 84 
Orchids, Cclombian, 728 
Oriental languages, 492 
Ornamentation, textile, Cantor lectures by Alan S. Cole, 
C.B., sillabus, 1963 779, 799, 819 
Orwin, Dr. A. W., chair, fruit production in the British 
Empire, 475 
Osler, Prot. W., M.D., F.R.S , the sanitation ot the Panama 
canal, 727 
Owen Jones prizes, annual report, 753; awards, 779 
Oxy-acetylene welding, faper by H. S. Smith, 373 


P. 


Painter, Mr. Deputy F. G., disc., the restoration and recent. 
discoveries at the Guildhall, Londan, 687 

Panama canal, the sanitation of the, 727 

Paper and cardboard from peat, manutacture of, 631 

from sugar-cane fibre, production of, 1070 

in Japan, the manufacture of bamboo, 447 

Papua, 449, 901 

Para, port of, 63 

Parritt, J. E. Greville, disc., an improved method of electro- 
plating, 307 

Parsons, The Hon. R. Clere, M.A., aper, improvements im 
resilient wheels for vehicles, 44; disc., oxy-acetylene weld- 
ing, 382 

Paruck, Furdoonjee D. J., letters, the housing question in 
Bombay, 523, 540; letter, Persia and the regeneration of 
Islam, 777 

Patent laws, 648 

Patents act, working of, 473 

in Holland, 796 

Patron of the Society, H.M. King George V. accepts the 
office of, 731; annual report, 745 

Pearson, Hugh, aper, the diamond fields of Brazil, ror; 
silver medal awarded to, for his paper, 752 

Peninsular and Oriental Steam Navigation Company, 167 

Pennell’s drawings, Mr. J oseph, 194 

Pepper, Liberian, 854 

Perceval, Sir Westby B., K.C.M.G., chair, commercial 
expansion within the Empire, 635 

Perkin, Dr F Mollwo, disc., an improved method of electro ~- 
plating, 307 

Perks, Sydney, F.R.I.B.A., F.S.A., paper, the restoration. 
and recent discoveries at the Guildhall, London, 6723. 
silver medal awarded to, for bis aper, 752 
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Persia, British trade with, 22, 309 

Persia and the regeneration of Islam, paper by Bernard 
Temple, 652; Jefzerxs, Furdoonjec D. J. Paruck and 
Bernard Temple, 777 

Peru, prehistoric pottery in, 471 

Petitgrain in Paraguay, production of oil of, 934 

Petrol engine, Cantor lectures by Professor W. Watson, 
D.Sc., F.R.S., 947, 962, 984, 993; syllabus, 312 

Phosphate rock. 1071 

Photography, fifth international congress of, Brussels, 1910, 
251, 778 

Piassava fibre industry of Liberia, 391 

Pillow, Edward, A.M.I.C.E., M.1.M.E., obituary, 1011 

Pitman, W. H., disc , the restoration and recent discoveries 
at the Guildhall, London, 687 

Plating, an improved method of electro-, paper by Augustus 
Rosenberg, 298; letter, W. Lascelles-Scott, 389 

Plunkett, Count, disc., the foundations of stained glasswork, 
469 

Porhydrometer, 971 

Port of Dover, paper, Arthur T. Walmisley, M.Inst.C.E., 
526 


- London rates on goods, 1071 
- stock, 193 
Porter, James, disc., imperial colonial development, 352 
Portugal, the King of, elected an honorary royal member ; 
His Majesty’s letter to H R.H. the president in acknow- 
ledgment, 23; annual report, 756 
Pottery (at the Arts and Crafts exhibition), 328 
(at Japan- British exhibition), 761 
in Peru, prehistoric, 471 
leadless, 35, 84 ‘ 
Poultry farming, 389 
President of the Society, Lord Alverstone, G.C.M.G., 
F.R.S., elected, 759 ; annual report, 745 
Press and the Empire, 449 
PRIZES: — 
Coachbuilding, 134 
Drawing, annual report, 754 
Fothergill, for life-saving apparatus, offer, 135; annual 
report, 753 
George Montefiore, 562 
Owen Jones, annual report, 753; awards, 779 
Society of Dyers and Colourists, 1052 
Production, census of, 249, 267 
Pryn, Fleet-Surgeon W. W., disc., colour-blindness, 323 
Public trustee and his work, the, aper by Charles John 
Stewart, 432 
Pulp industry, Newfoundland, 168 
Punjab, the, Jager, Sir James Wilson, K.C.S.I., 136 


Q 


Quebec, proposed new dry dock for, 1034 
Queensland chilled beef, 270 


R 
Radium in Austria, the production of, 486 
—— Western Australia, 902 
Rag-flock, 556 
Ragstone quarries, the Kentish, by P. Walton Harrison, 929 
Railway.agreement (L. and S W. and G.W.Rs.), 647 
earnings, British, 488, 887 
electrification, 559 
engineering at the Imperial College of Science and 
Technology, 838 
management, 580 
nationalisation, 1033 
outlook, 648 
, the Cairo-Quetta project, 386 
waggons, 510 
Railways report, Irish, 851 
——-——- (colonial) and British labour, gor 
——--——, the earning power of British, 1:22, 1037; correc- 
tions, 1074 
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Raleigh, Sir Thomas, K.C.S.I., D.C L., disc., the Punjab, 
154 
Ramie, 992 
Ramsden, Omar, paper, silversmiths’ and goldsmiths’ work, 
253; silver medal awarded to, for his fager, 752 
Rea, Samuel, 58x 
Read, R. H., disc., oxy-acetylene welding, 383 
Reading-room, contributions to the, 1089 
Reay, Lord, G.C S.I , G.C.L.E., disc., the housing question 
in Bombay, 407 
Redwood, Sir Boverton, disc., the Japan-British exhibition, 
IQIO, 242 
Redwood, Iltyd Isaac, odctuary, 613 
Refrigeration, international congress of, 311 
Reid, Sir George, on emigration, 611 
Reinforced concrete, 1039 
sleepers and resiliency, Je¢fers, James 
Stuart, 1035; Francis R. Wade, 1086; Reginald Ryves, 
A.M. Inst C.E., 1086 
— z; ——_-: the Hintermann system, 849; 
letter, John Leeming, 870 
Resilient wheels for vehicles, improvements in, safer by the 
Hon. R. Clere Parsons, M.A., 44 
Resinite, 668 
Retallick, W., d@zsc., Irish linen and some features of its 
production, 578 
Reynolds-Stevens, W., disc., an improved method of electro- 
plating, 308 
Rhodesia, Katanga district, 169, 794; ætter, Captain C. W., D. 
Lynch, 765 
Rice, Madras, 9,9 
Rivaz, Sir Charles M., K.C.S I., chazr, the Punjab, 136 
Riviera, British trade in, 870 
Road locomotion, new invention for, 327 
Roads, new composition for treating, in Germany, 646 
Robinson, Sir Clifton, J.P., Assoc.Inst.C.E., M.I.E.E., 
obttuary, 1087 
Robinson, Major T. B , dzsc., fruit production in the British 
Empire, 481 
Rome, changes in modern, 857 
Roosevelt, the Hon. Theodore, elected life member, 631; 
annual report, 756 
Rosenberg, Augustus, Zafer, an improved method of electro- 
plating, 298 
Rosenhain, Walter, presentation to, of medal, for his paper 
on the application of the microscope to the study of metals, 
18 
Rothamsted experimental station, 33, 742 ‘ 
Rothenstein, W., dzsc., art administration in India, 230 
Royal commissions, report on, 832 
“Royal Edward,” the Canadian northera ss., 6,2 
Royal members, honorary, annual report, 756 
Royal Society of Arts, birthplace of, 384 
-———— ——--— directory, zotzce, 87 
Rubber industry, 310, 370, 42}, 538, 558, 851, 199 
and waterproofs, 559 
—— —- seeds, 1009 
, Singapore, 922 
situation and synthetic rubber, 633, 6 7 
Ruby mines of Burma, 62 
Rücker, Sir Arthur W., D.Sc., LL.D.. F.R.S., chazi, the 
destruction of plumage birds, tọ 
Russell, William James, Ph D., E.R.S., obzfua?y, 21 
Ryves, Reginald, A.M.Inst.C.E., Zete: , reinforced concrete 
sleepers and resiliency, 1080 


S. 


am 


Sail vehicle, 327 

Salt industry, Korean, 730 

Sanders, J. A., disc., an improved method ot clectro-platiag, 
308 

Sandhurst, the Right Hon. Lord, G.C.S.L., G.C.LE., chaz, 
the housing question in Bombay, 393 

Sandstone a mineral: case of the North British Railway Co. 
v. the Budhill Sandstone and Coal Co., Ltd., 64 
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Sanitary Institute congress, Royal, 39 
Saunders, James Ebenezer, J.P., F.S.A., obituary, 66 
Scammell, E. T., dzsc., imperial colonial development, 351; 
annual meeting, 758 
Scholarship, Andrew Carnegie research, 85 
Scott, Sir James George, K.C.I.E., disc., the people of 
Burma, 706 
Seakale industry of Siberian coast, 761 
Seamen, loss of life among, 64 
, compensation, 250 
Searle, Alfred B., Ph.D., M.S.C.I., Cantor lectures, modern 
methods of brickmaking, 855, 871, 889, 903; syZlabus, 512 
Sedgwick, T., disc., imperial colonial development, 352 
Seed-crushing industry, 921 
Sennett, A. R., drsc., improvements in resilient wheels for 
vehicles, 61 
Sesbania pea, 1010 
Sessional arrangements, 1909-10, I ; IgtO-II, 1053 
Shale, Tasmanian, 450 
Sharp, Archibald, disc,, improvements in resilient wheels for 
vehicles, 61 z 
Shaw, J., disc., improvement in resilient wheels for vehicles, 
60 
Ship mortgagees, a danger to, 991 
Shipbuilding, cost of, 579 
crisis, 970, 1084 
in 1910, 797 
————--——— in Japan, 766 
———, revival in, 472 
Shipping, 192, 370 
and over-insurance, 796, 853, 946 
, steam, earnings of, 214 
——— trade, Atlantic, 559 
Ships, age of, 539 
, depreciation of, 167 
, Over-insurance of, 371 
, sailing, 711 
, insurance, 775 
Siemens, Alexander, disc., commercial expansion within the 
empire, 646 
Sikkim expedition of 1881, (by Sir Steuart Colvin Bayley, 
K.C.S.1., C.I.E., 734 
Silk, artificial, 166 
Silversmiths’ and goldsmiths’{ wok, fager by Omar Ramsden, 
253 
Silversmiths’ work, some recent, 20 
Simpson, Samuel, B.Sc., Zafer, the agricultural develop- 
ment of Nyasaland, 88 
Simpson, Prof. W. J., C.M.G., M.D., disc., the housing 
question in Bombay, 408 
Sims, R., letter, the Sleaford beet sugar scheme, 250 
Sire, A., disc., the port of Dover, 537 
Skate and its uses, Nova Scotian, 557 
Sleepers, reinforced concrete: ;the Hintermann system, 
849; letter, John Leeming, 879 
Small holdings, 268 - 
Smith, G. Albert, presentation to, of medal for his paper on 
kinematography in natural colours, 18 
Smith, Harold Hamel, le¢¢er, imperial colonial development, 
353 : 
Smith, H. S., pager, oxy-acetylene welding, 373 
Smith, Stewart, K.C., disc., the public trustee and his work, 
445 
Soap process,,1051 
Society of Arts, birthplace of Royal, 384 
South Africa, gold yield of, 522 
, trade with Great Britain, 692 
South African Association, 2€9 
South Australian olives, 959 
— wine industry, 832 
Soy beans,"519 are 
Spencer, Earl,:K.G., olifuary, 888 
Spiller, H. H., disc., the port of Dover, 538 
Sponge trade, Bahamas, 818 
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Sprinklers, automatic, 649, 888 

Stained glasswork, the foundations of, gaper by Noe? 
Heaton, B.Sc., F.C.S., 454; reply to discussion, 485 

Steel, manganese, 667 

trade expansion, 1050 

Steels, the testing of lathe tool, 1030 

Stewart, Charles John, Jafer, the public trustee and his 
work, 432; silver medal awarded to, for his afer, 752 

Stuart, James, letter, reinforced concrete sleepers and 
resiliency, 1035 

Sugar (beet and cane), 165 

beet production, 838 

, English beet, 36, 215, 228, 580, 633, 887, 933; letter, 

R. Sims, 250 l 

growing and beet-sugar manufacture in England, 956 


T. 


Tasmanian industries, 959 

-— shale, 450 

timber giant, 39 

Taverner, Hon. Sir John W., dďísc., imperial colonial 
development, 350 

Teaching of design, the, paper by E. Cooke, 413 

Technical research in manufacture, 816 

Telephone orders and cancellations, 1051 

Telephotography (telegraphing pictures), gaper by T. 
Thorne Baker, F.R.P.S., 24; letter, H. J. Bakewell, 65 

Temple, Bernard, gager, Persia and the regeneration of 
Islam, 652; letter, 777 

Temple, Sir Richard C., Bart., C.I.E., ager, the people of 
Burma, 695 

Terry, Col. F. S., disc., imperial colonial development, 352 

Textile institute, 34 

Textile ornamentation, Cantor lectures by Alan S. Cole, 
C.B., syllabus, 196; 7793; 799; 819 

Textiles, 520 

at the Japan-British exhibition, 690 

Thomas, Carmichael, chair, the teaching of design, 413 ; 
disc., fruit production in the British empire, 484 

Thompson, Prof. Silvanus, P., D.Sc., F.R.S., charr, an 
improved method of electro-plating, 298 ; letter, Japanese 
‘magic ” mirrors, 372 

Thornton, T. H., C.S.I., D.C.L., disc., the Punjab, 153 

Thorp, W., disc., an improved method of electro-plating, 308 

Tibet and the Eastern Himalayas, the arts and crafts of, 
paper by J. Claude White, C.I.E., 584 

——~, new trade route into, 82 

Timber, African, 487 

——- — supplies, 797 

Tin-plate trade, 213 

Tobacco industry of Smyrna, 1070 

-- trade, 472 

Town planning conference, 922 

Townsend, W. G. Paulson, leffev, industria] education and 
apprenticeship, 169 

Trade boards, 510, 888 

outlook, 558, 740 

unions membership, 193 

Tree-felling, a new method of, 870 ; 

Tremearne, Captain A. J. N., notes on the origin of the 
Filani, 715; notes on the origin of the Hausas, 767; notes 
on.some other British West African peoples, 839; some 
specimens of Hausa folklore, 1061 

Trevelyan, Claude, le¢¢e7, musically made carpets, 960 

Tropical agriculture, international congress of, 693 

colonisation, 1033 

Trustee (public) and his work, pager by Charles John 
Stewart, 432 

Tube (railway) dividends, 268, 816 

——- (iron) trade, 1072 

Tuberculous cows, 740 

Tucker, E., dzsc., Irish linen and some features of its pro- 
duction, 578 
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Tungsten lamps, 852 

Turner, Charles Cyril, Castor lectures, aeronautics, 156, 
173, 198, 218, 243; syllabus, 39 

Turner, Prof. H. H., D.Sc., D.C.L., F.R.S., Aldred lecture, 
Halley and his comet, 603 


Ls 
Unemployed and emigration, 38 
Unemployment, the problem of, Ze¢fer, D. T. Bostel, 426 
Union of Institution, Goldsmiths’, Silversmiths’, and 
Jewellers’ art council, 731 
University, a model Canadian, gco 


vV. 


Vegetable butter in Germany, production of. 760 
Verney, Sir Edmund Hope, Bart., obttuary, 633 
Victoria and South Australia, mining in, 270 
Vintage, French, 194 

Violin making in Germany, 798 

Voelcker, Dr. J. A. disc., Indian state forestry, 506 
Vose, Seth Morton, obituary, 853 

Vulcanite industry, 249 

Vyrney Waterworks, 474 


W. 


Wade, Francis R., Zźłe7, reinforced concrete sleepers and 
resiliency, 1085 

Wages, fluctuations in, 033 

Wallace, Prof. Robert, disc., the agricultural development 
of Nyasaland, 97 

Wall papers, 521 

Walmisley, Arthur T., M.Inst.C.E., paper, the port of Dover, 
526 

Warner, Metford, disc., the teaching of design, 423 

Warp-sizing machine, new, 540 

Waterway, an 6ld English, by T. B. Grierson, M.Inst.C.E., 
184 

Waterways, Indian, gor 

Watson, Professor W., D.Sc., F.R.S , Cantor lectures, the 
petrol engine, 947, 902, 984, 993; syllabus, 312 

Watts, Francis, C.M.G., D.Sc., letter, cotton growing in 
the West Indies, 933 

Weaver, Lawrence, F.S.A., Cantor lectures, the art and 
history of British leadwork, 1054, 1076; syd/abus, 428 

Welding, oxy-acetylene, dager by H. S. Smith, 373 

Wells, Percy A., presentation to, of medal for his afer on 
English furniture design and construction, 18 

Western Australia, fruit export from, 689 

—-———_—_— and the transcontinental railway, 763 

Whaling industry, British Columbian, 1069 

Whall, C. W., disc., the foundations of stained glasswork, 
467 

Wheat areas, 646 

. British importation of, 764 

—— elevator for Karachi, 798 

from America, 35 

outlook, 852 ~- 

supplies and prices, 887, 1085 
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Wheat supply cf Canada and Australasia, 450 

trade, 648, 776 

Wheatley, H. B., d7sc., miniatures, 517 

Wheels for vehicles, improvements in resilient, Jager by the 
Hon. ‘R. Clere Parsons, M.A., 44 

Whisky production, 580, 1085 

White, Sir George S., V.C., G.C.B., O.M., G.C.S.L., 
G.C.M.G., G.C.1.E., G.C.V.O., chair, the people of 
Burma, 695 

White, J. Claude, C.I.E., ager, the arts and crafts of Tibet 
and the Eastern Himalayas, 584; silver medal awarded to, 
for his paper, 752 

White, Sir William H., K.C.B., F.R.S., Chairman’s Address 
(an imperial navy), 8; chartz, industrial England in 1754, 
543; chatr, annual general meeting, 743 

White lead substitute, 1072 

Whittall, Sir James William, odztuary, 541 

Wilson, Sir James, K.C.S.1., faper, the Punjab, 136; disc. 
imperial colonial development, 352; disc., Indian state 
forestry, 504; silver medal awarded to, for his aper, 752 

Wine industry, South Australian, 832 

Wingate, Sir Andrew, K.C.1.E., chazr, Irish linen and some 
features of its production, 569 E 

Wireless telegraphy in New Zealand, 450 

Wolfe-Barry, Sir John, K.C.B., F.R.S., cka:r, improvements 
in resilient wheels for vehicles, 41 

Women’s craft work in Italy, 20 

Wood, Sir Henry Trueman, disc., telegraphing pictures 
32; disc., the foundations of stained glass work, 468 ; faper, 
Industrial England in 1754, 544, 563, 594, 6:6; annual 
meeting, 758 

Wood-carving, school of art, 491, 521, 835; history of, 1048 

, Swiss, 742 

Woodwork and wood-carving at Carpenters’ Hall, exhibition 


of, 762 
hd e . ~ . . . 
Woods, H., disc., commercial expansion within the empire, 
645 k 


Wool, colonial, 58r, 667 

—, export of Australian, 611 

, trade, 632, 776, 1074 

——-— crisis, 738 

— sales, 816 

—, South African, 268 

Wool-broking charges, 489 

Woollan, Benjamin Minors, obituary, 133 

Workmen’s compensation, 48) 

Worthington, Prof. A. M., C.B., F.R.S, disc., colour- 
blindness, 321 


Y; 


Yate, Col. C. E., C.S.I., C M.G., disc., Indian state forestry, 
506 

Younghusband, Sir Francis, K.C.IL.E., dzsc., the arts and 
crafts of Tibet and the Eastern Himalayas, 591 


Zapupe, a new fibre, 729 
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Sır Owen Roperts, M.A., D.C.L., LL.D, F.S.A., Treasurer 

EARL oF RoseBERY, K.G., K.T., Vice-Pres. 

CoLONEL Sır Ricnarp Carnac Tesrig, Bart., C.I.E. 

CARMICHAEL THOMAS, Vitce-Pres. 

Pror. Joas MiLLarR Tomson, LL.D., F.R.S., Treasurer. 

Sır WittiamM Hoop Treacuer, K C.M.G. 

Siz Aston Wess, C.B., R.A., Vice-Pres. 

Sır Joun Worre-Barrgy, K.C.B., F.R.S., Vice-Pres. 


R.E., 


Secretary. 
Sır Henry Trueman Woop, M.A. 


Assistant-Secretary.—G. K. Menzizs, M.A. 
Chief Clerk.—Gzoraz DAVENPORT. 


Assistant-Secretary for the Indian and Colonial 
Sections.—Samuzt Diasy, C.I.E. 
Accountant.—J. H. BUCHANAN. 


Auditors.—Messas. Knox, Cropper & Co. 
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LIST OF MEMBERS. 


WITH DATES OF ELECTION. 


The asterisk (*) denotes a Life Member. The figure at the end pf the address denotes the quarter-day upon which the 
subscription becgmes due. = 


PATRON - - - HIS MAJESTY THE KING. 


(Lire Member, ELECTED 1863.) 


PRESIDENT—H.R.H. THE PRINCE OF WALES, K.G. 


(Lire Memper, Evectep 1894.) 


Honorary Royat MEMBERS: 

H.M. THE KING OF THE BELGIANS, K.G. 
H.M. THE KING OF DENMARK, KG. 
H.I.M. THE GERMAN EMPEROR, K.G. 

H.M. THE KING OF THE HELLENES, K.G. 

H.M. THE KING OF NORWAY, K.G. 

H.M. THE KING OF PORTUGAL, K.G. 
H.I.M. THE EMPEROR OF RUSSIA. K.G. 
H.M. THE KING OF SPAIN, K.G. 
H.M. THE KING OF SWEDEN, K.G. 


1905*a4 Ababrelton, Robert, F.R.G.S , F.S.S., P.O. 
Box 322, Pietermaritzburg, Natal, South 
Africa 

1904.*Abel, Peter, 12 Bedford park mansions, 
Chiswick, W. 

1883. Abercorn, Duke of, K.G., C.B., Baron’s court, 
Newtown Stewart, Ireland, and 61 Green 
street, Park lane, W. (3) 

1900. Aberdare, Lord, Duffryn, Aberdare (4) 

1877.*Aberdeen, Earl of, K.T., G.C.M.G., Haddo 
house, Aberdeenshire 

1888. Ablett, Thomas Robert, Pembroke lodge, 
Outram road, Croydon (2) 

1894. Abney, Sir William de Wiveslie, K.C.B., 
F.R.S., Rathmore lodge, Bolton gardens 
South, S.W. (1) 

1908. Abrahams, Arthur Edward, 5 Tokenhouse 
yard, E.C. (3) 

1907. Abrahams, Ernest Goldsmid, F.S.S., The 
Chesnuts, Brondesbury park, N.W. (3) 

1900. Abrahams, M. S., 77 Greencroft gardens, 
Hampstead, N.W. (8) 

1905. Abrams. Herbert John Sinclair, Hutton 
Monnt, Pattison road, Child’s hill, N.W. 


(4) 

1902. Acheson, Edward Goodrich, International 
Acheson Graphite Co., Niagara Falls, 
New York, U.S.A. (1) 

1877. Ackers, B. St. John, 
Gloucester (1) 

1898. Acland, Sir Ô. Thomas Dyke, Bt., Kil- 
lerton, Devon (3) 

1903.*Acland, Miss Sarah Angelina, 
house, Parktown, Oxford 

1893. Adam, Sir Frank Forbes, C.I.E., Mere Old 
hall, Knutsford, Cheshire (4) 

1901. Adam, Matthew Atkinson, 14 Neville court, 
Abbey road, N.W. (1) 

1893.*Adam, Peter, Cairndhu, Kidderminster 

1909. Adams, Arthur, 17 Blenheim road, Bedford 
park, W. (2) 


Huntley manor, 


Clevedon 


1891.*Adams, Prof. Henry, 60 Queen Victoria 


street, E.C. 

Adams, Herbert Jordan, J.P., Roseneath, 
London road, Enfield, Middlesex (3) 

Adams, John Henry Maudslay, Broughton 
Cottage, St. James’s road, Waverley, 
Sydney, New South Wales, Australia (1) 

Adams, Thomas, 3 Pall mall East, S.W. (3) 

Adcock, Cecil Philip, Paseo de la Castellana, 
39, Madrid, Spain (3) 

Addenbrooke, George Leonard, 47 Holland 
park, W. (4) 

Addis, Frederick Henry, Assoc.M.Inst.C.E., 
Ajmere, Rajputana, India (3) 

Agarwalla, Rai Girdhari Lal, B.A., 18 Ed- 
monstone road, Allahabad, U.P., India (4) 

Agbebi, Rev. Mojola, D.D., Lagos, West 
Africa (1) 

Agius, Edward Tancred, 3 Belsize grove, 
N.W. (4) 

Aglionby, Capt. Arthur Charles, J unior Naval 
and Military Club, 96 Piccadilly, W. (1) 
Agnew, Lieut.-Colonel John Vans, Barn- 

barroch, Whauphill, N.B. (3) 
Agnew, Sir William, Bt., 11 Great Stan- 
hope street, W. (4) 
Ahmad, Goolam, Coromandel P.O., Kolar 
Gold Fields, India (2) 
1884.*Ainslie, Francis Sawer 
1908. Aird, James Erskine, Deundi Tea Estate, 
Lalchand P.O., Sylhet, India (1) 
1900. Aird, Kenneth (4) 
1907. Aird, Mrs., Kentwell Hall, Long Melford, 
Suffolk (1) 
1902. Aitchison, James, 14 Newgate street, E.C. (4) 
1902. Aitken, Thomas, Assoc.M.Inst.C.E., Sur- 
veyor’s Office, County buildings, Cupar, 
Fife, N.B. (3) 
1896. Aiya, V, Nagam, B.A., Settlement Dewan 
Peishcar, Travancore, South India (1) 
1907. Aiyar, Narayana P. Hara (4) 


1905. 
1905. 
1905. 
1903. 
1895. 
1906. 
1909. 
1908. 
1891. 
1903. 
1905, 
1898. 
1908. 


1901. Aiyar, S. A. Subrahmanyar, B.A., 122 
Mahadana street, Mayavaram, Madras, 
India (1) - 

1906. Akimoto, Viscount, 6 Kita Koga-cho, Suru- 
gadai, Tokyo, Japan (3) 

1883. Albright, G. Stacey, Phosphorus and Chemical 
Works, Oldbury, near Birmingham (4) 

1887.* Albright, William Arthur, 29 Frederick road, 
Edgbaston, Birmingham 

Alby, Amédée, 80 Boulevard Flandrin, Paris, 
France (2) 

Aldenham, Lord, 82 Portland place, W. (4) 

Aldrich, Orlando Wesley, M.A., D.C.L, 
LL.D., Ph.D., Room 11, Wesley Block, 
Columbus, Ohio, U.S.A. (3) 

Aldridge, Walter H., Canadian Pacific Rail- 
way Company, Canadian Smelting Works, 
Trail, British Columbia (3) 

Alexander, Kay, Mandan, North Dakota, 
U.S.A, (3) 

Ali, Maulvi Syed Tajammul, Deputy Magis- 
trate, Bhadrak, Orissa, India (3 

Allardice, Lieut. William McDiarmid, 36 
Hova villas, Hove, Sussex (3) 

Allen, Caleb J., Hillside house, Lancaster (4) 

Allen, Greensill, Rating and Estate Office, 
London, Brighton and South Coast 
Railway, London-bridge Terminus, S.E. 

4 

Pee Henry Charles, River Plate House, 
Finsbary circus, E.C., and 31 Maresfield 
gardens, Hampstead, N.W. (4) 

Allen, Henry Edward,, Assoc.I.M.M., 21 
Wood View gardens, Highgate, N. (1) 

Allen, Raymond Cacil, Chief Surveyor, 
Uganda, British East Africa (3) 

1885.*Allerton, Lord, Allerton Hall, Leeds 
1905. Allfrey, Edward W., 2 St. Michael’s 
chambers, Oxford (2) 

1873. Alliott, Jas. B., Bloomsgrove, near Notting- 
ham (3) 

1905.*Allis, Edward Phelps, jun., Palais Carnoles, 
Mentone, France 

1896. Allison, Charles Arthur, 52 Chancery lane, 
W.C. (4) 

1903. Allom, Charles Carrick, 15 George street, 
Hanover square, W. (2) 

1908. Allum, Ernest Frederick, Pali Hill, Bandra, 
near Bombay, India (3) 

1907. Almenrader, Gustav Hermann, Violeta, 
Manor road, High Barnet, Herts (3) 

1905. Almond, Richard Pengelly, Balderton house, 
Balderton, Notts (4) 

1907.*Alston, John, Messrs. R. and G. Shaw and 
Ca Winchester house, Old Broad street, 


1907. 


1903. 
1902. 


1904, 


1909. 
1909. 
1905. 


1995. 
1904. 


1902. 


t908. 
1903. 


1897. Alton, James Poë, Elim, Grosvenor road, 
Dublin (3) 

1878.*Alverstone, Right Hon. Lord, G.C.M.G. 
(Lord Chief Justice), Royal Courts of 
Justice, W.C., and Hornton lodge, Pitt 
street, Kensington, W. 

1898. Alward, George Lowe, Enfield villa, Humber- 
stone avenue, Waltham, Grimsby (1) 

1904. Ambler, Ratcliff V., M.I.Mech.E., Oficina 
Aconcagua, Antofogasta, Chili, South 
America (1) 

1882.* Ames. Louis E. 

1907. Ampthill, Lord, G.C.S.I., G.C.L.E., Milton 
Ernest hall, Bedford (3) 

1900. Amstutz, N. 8., Box 3, Route 4, Valpariso, 
Indiana, U.S.A. (3) 

1900. Anderson, Archibald, 30 Oxford square, W. 


(4) 
1900. Anderson, Frederick, 54 Queen's gate, S.W. 
(1) 


1876.*Anderson, George, 5 Mowbray*road, Upper 
Norwood, S.E. 

Anderson, James D., Mostyn house, Brook- 
Jands avenue, Cambridge (1) 

Anderson, John Andrew, Alderman, J.P. 
Hillside house, Faversham, Kent (1) 

Anderson, Robert Bruce, Assoc. Mem. Inst. 
C.E., 5 Westminster chambers, S.W. 


1907. 
1877. 
1904. 


3 
Pen Robert Hay, Assoc. M.Inst.C.E , 
M.Am.Inst.M.E., Apartado Postal 866, 
Mexico City Mexico (1) 
Anderson, Sir R. Rowand, LL.D., F.R.S.E., 
16 Rutland square, Edinburgh (4) 
Andrew, Engineer Lieut. George Edward, ` 
R.N., 8 Leigham street, The Hoe, Ply- 
mouth (1) ` 
Andrew, John Ingram, M.Inst.N.A.. Messrs. 
G. Fenwick and Co., Limited, Hong Kong, 
China (4) 
1891.* Andrews, Charles Davis, The Square, Leo- 
minster 
1905. Andrews, Francis Emile, Normandie, New- 
port ryad, Cardiff (3) 
1905.*Andrews, George F., 27 Landseer street, 
West Roxbury, Mass., U.S.A., and Algiers, 
Algeria 
1891. Angelo, Elliott, care of E. Montague Smith, 
The Briars, Wrotham, Kent (3) 
1904. Annable, Henry William Coupé, F.C.S., 
Gresham house, Egham hill, Egham, 
Surrey (1) 
1899. Anning, Edward Herbert, Amroth, Forest, 
view, Chingford, Essex (4) 
1897. Ansell, Hubert, 75 Lombard street, E.C. 


1902. 


1903. 
1901. 


1909. 


3 

TTR Sir William Reynell, Baronet, M.P., 
D.C L., All Souls’ College, Oxford 

1893. Anstead, William Alexander (3) 

1887. Anstruther, Lieut.-Col. Sir Ralph William, 
Baronet, Balcaskie, Pittenweem, N.B. (3) 

1900.*Apear, Apear Alexander, C.S.I., 11 Russell 
street, Calcutta, India 

1906. Araki, Professor Kwampo, 3 Nishimachi, 
Shitaya, Tokyo, Japan (3) 

1909. Arbuthnot, Lieut.-Colonel G. H, care of 
Messrs. H. S. King and Co., 9 Pall mall, 
S W. (1) 

1907. Archibald, Andrew Manley, F.R.G.S., 7 
Terrapin road, Balham, S.W. (4) 

1900. Arden, Edwin Cooper, Hawson court, near 
Buckfastleigh, Devon (4) 

1902.* Argollo, Miguel, M.Inst.C.E., Caixa postal 89, 
Bahia, Brazil, South America 

1906. Arkell-Hardwick, Alfred (4) 

1906. Armstrong, Miss Carr, R.M.S., 76 Longridge 
road mansion, Earl’s court, S.W. (3) 

1904. Armstrong, Miss C. M., 31 Hereford square, 

; S.W, (4) 

1901. Armstrong, Frank, 88 and 90 Deansgate, 
Manchester (3) 

1886. Armstrong, John, Eden hall, Montpelier road, 
Ealing, W. (2) 

1902. Armstrong, M. F., 8 Upper Wimpole street, 
W. (3 

1907 PAA Major Samuel Treat, M.D., 
Ph.D., 17 West 43rd Street, New York 
City, U.S.A. 

1896. Arnot, J. Melrose, Coesliner Papier-Fabrik, 
Coeslin, North Germany (4) 

1875.*Arteaga, Rudolpho de, 72 Calle Buenos Ayres, 
Monte Video, Uruguay 

1894. Arthur, Sir Matthew, Bt., Fullarton, Troon, 
Ayrshire (3) 

1909, Arundel, Sir Arundel Tagg, K.C.S.1., Up- 
lands, Maybury hill, Woking (4) 


1906.*Asano, Sdichiro, 18 Kitashinbori-cho, Nihon- 
bashi-ku, Tokyo, Japan 
1890. Asch, William, 70 South Audley street, W. 


(3) 
1892.*Ash, Henry Claudius, 62 Hamilton terrace, 
N.W 


1899. Ash, Thomas Henry, The Mount, Richmond 
hill road, Edgbaston (1) 

1876.*Ashbury, Thomas, Assoc. M. Inst. C.E., 
M.I.Mech.E., Ash grove, Victoria park, 
Longsight, Manchester, and 17 St. Ann’s 
square, Manchester 

1908. Ashby, John Thomas, Edenholme, Hatherley 

road, Kew gardens, Surrey (4) 

1909. Ashcroft, Edgar Arthur, Assoc.M.Inst.C.E., 

Sande Gaard, Balestrand Sogn, Norway 
(2) 

1900. Ashworth, Major P, R.E., Deputy Con- 
sulting Engineer for Railways, Madras, 
India (1) 

1909. Asimont, W.}F. C., 36 Camomile street, E.C. 


(3) 

1891.*Askwith, George Ranken, K.C., 12 Hans 
crescent, S.W. 

1909. Astbury, Arthur Ralph, Executive Engineer 
P. W. Department, Lyallpur, Punjab, 
India (3) 

1908. Astley, Reginald B., Acton Reynold, Shrews- 
bury (4) 

1907. Athim, Samuel, Assoc.M.Inst.C.E., Execu- 
tive Engineer, Public Works Department, 
Dhukwan P.O., vid Babina (G.1.P. Rail- 
way), India (3) 

1901. Atkinson, George, Airlie house, Western road, 
Flixton, Manchester (3) 

1881. Attwood, George, M.Inst.C.E., F.G.S., 
F.C.S., Durmast house, Ringwood, Hants, 
and Mansion House chambers, 13 Sise 
lane, Queen Victoria street, E.C. (1) 

1890. Aukland, Thomas Frederick, Loxley house, 

85 Cazenove road, Stamford hill, N. (3) 

Ault, William, Swadlincote, near Burton-on- 

Trent (4) 

1904. Austin, Henry B., J.P., Government Offices, 
Bloemfontein, Orange River Colony, South 
Africa (3) 

1867. Avebury, Right Hon. Lord, LL.D., F.R.S., 
15 Lombard street, E.C., and High Elms, 
Farnborough, Kent (4 

1909. Avery, Thomas, M.Inst.N.A., R.I.M. Dock- 
yard. Bombay, India (4) 

1900.*Ayar, P. K. Rajam, Tahsildar, Trichinopoly 
District, India 

1904. Ayton, Ernest F., M.Am.I.M.E., Guanacevi, 
Estado Durango, Mexico (3) 

1909. Azam, Khan Saheb Khwajah Mohammud, 
Dilkosha garden, Dacca, Eastern Bengal, 
India (1) 

1908. Azizuddin Hussain, Khan Bahadur Maham- 
mad, Collector and District Magistrate, 
South Canara, Madras, India (1) 


1893. 


a 


1876.*Brxerans, His MAJESTY THE KING oF THE, 
K.G 


1908. Babington, Eustace B., Elm avenue, Long 
Eaton, near Nottingham (3) i 

1907. Bacon, George Morgan, 159 Pierpont avenue 
Salt Lake City, Utah, U.S.A. (2) 

1905. Bacon, John Henry Frederick, A.R.A., 11 
Queen’s gate terrace, S.W. (4) 

1896. Baden-Powell, Major B. F. S., 32 Prince’s 
gate, N.W. (3) 

1909.* Bader, Frederick Robert, Assoc.M.Inst.C.E., 
57 Chancery lane, W.C. 


1895.*Bagnold, Colonel Arthur Henry, C.B , R.E., 
Warren wood, Shooter’s hill, Woolwich, 
S.E 


1889, Bagot, Lord, Blithfield, Rugeley, Staffs 


(2) 

1887. Bailey, Frank, Fairlands, Woldingham, 
Surrey (3 

1901. Bailie, John D., 23 Park row, Leeds (4) 

1906. Baillie, Mrs. A. H. Murray, 94 Eaton place, 
S.W. (3) 

1879. Baillie, Captain Alexander P., Army and 
Navy Club, Pall mall, S.W. (3) 

1907. Bailward, Colonel A. C., 1 Princes mansions, 
Victoria street, S.W. (4) 

1908. Bain, John Anderson, The Vacuum Oil Com- 
pany, 30 Mexboro’ street, Chapeltown 
road, Leeds (3) 

1893. Baines, Sir Jervoise Athelstane, C.S.I., Kid- 
lington, Oxon (4) 

1897. Baird, Sir Alexander, Bt., Urie, Stonehaven, 
N.B. (3) 

1908. Baker, Sir Augustine Fitz-Gerald, M.A., 
56 Merrion square, Dublin (4) 

1898. Baker, Charles John Seymour, Quesnel Mouth, 
Cariboo, British Columbia, and 47 Red- 
cliffe square, South Kensington, S.W. 
(4) 

1877.* Baker, Francis Henry, 95 Belsize road, South 
Hampstead, N W. 

1876. Baker, George, Alderman, Beaucastle, Bewd- 
ley (4) 

1902. Baker George Samuel, Frontenac, Donning- 
ton road, Willesden, N.W. (3) 

1871.*Baker, Lawrence J., Ottershaw ‘park, Chert- 
sey, and 28 Queen’s gate, S.W. 

1888.*Baker, Theodore, B.Sc., Fabrica Nacional de 
Polvora sem Fumaca, Fazenda de Limeira, 
near Lorena, Sao Paulo, Brazil, South 
America 

1903. Baker, Thomas Summers, Hong Kong and 
Shanghai Bank, Singapore, Straits Settle- 
ments (3) 

1892. Baker, William, 1 Chetwynd road, Lawrence 
road, Southsea (3) 

1894. Baker, William King, Gaspereau, Cumberland 
park, Acton, W. (4) 

1880. Bakewell, Herbert James, 60 South hill park, 
Hampstead, NW. (4) 

1903. Baldwin, Harold O., York house, Vivian road, 
Fenton, Staffordshire (4) 

1881. Ball, John Ball, F.R.G.S., Ashburton cottage, 
Roehampton, S.W. (4) 

1909. Ballantine, W. J. H., Sub-Divisional Officer, 
North Cachar hills, Haflong, A.B. Rail- 
way, India (2) 

1908. Ballou, Walter Seymour, Providence, Rhode 
Island, U.S A. (3) 

1904. Balta, José, Mogollon 13, Lima, Peru, South 
America (3) 

1909. Bamji, !ehmurasp Nusserwanji, Mody street, 
Kort, Bombay, India (3) 

1907. Bampfylde, C.A., Lavethan, Bodmin, Corn- 
wall (3) 

1907. Bancroft, Augustus Charles, J.P., F.S.I., 
Stokes Hall, Plantain garden River P.O., 
Jamaica, British West Indies (4) 

1902. Bandinel, J. J. Frederick, B.A., 4 Elliston 
road, Redland, Bristol (3) 

1878.*Banks, Edwin Hodge, M.A., J.P., Highmoor, 
Wigton 

1894. Banks, Walter (4) 

1907. Barber, Frank Peto, Claremont 
Horley green, Halifax (3) 

1902. Barber, René R., Messrs. William Barber 
and Bros., Georgetown, Ontario, Canada 


(3) 


house, 


B 


1887. Barber-Starkey, William Joseph Starkey. 
Aldenham park, Bridgnorth, Salop (4) 

1908.*Barbour, John Milne, M.A., J.P., Conway, 
Dunmurray, co. Antrim, Ireland 

Barclay, Robert Leatham, M.A., 54 Lombard 
street, E.C. (3) 

Barclay, S. F., The Elms, Queen’s park, 
Manchester (1) 

Barham, G. Titus, Sudbury Park Farm, 
Wembley (3) 

Barker, Gerald, 1 Victoria street, S.W. 
1 


1905. 
1906. 
1895. 
1897. 


1883. 
1908. 


) 

Barker, John Lees, Bowden, Cheshire (1) 

Barlet, Stéphane, 97 St. Mark’s road, North 
Kensington, W. (3) 

Barnard, Kobert, Great Chitcombe, Brede, 
Sussex (3) 

Barnes, Lt.-Col. Arthur Alison Stuart, 16 
Hankow-road, Shanghai, China (1) 

Barnes, Major Ernest, Winton Hill house, 
Stockbridge, Hants (4) 

Barnes, F. J., Portland Stone Quarries, Isle 
of Portland, Dorset (3) 

Barnes, Warren D., Singapore, Straits Settle- 
ments (4) 

1883.* Barnett, Francis Thomas 

1897. Barnett, Walter George, care of Messrs. 
King, King and Co., Bombay, India (4) 

Barooah, Padma Nath, Tezpur, Assam, 
India (2) 

Barr, Colonel Sir David William Keith, 
K.C.8.1., 40 Evelyn garders, S.W. (1) 

Barr, John, Dinting, near Manchester (3) 

Barralet, Edgar Stuart, 12 Esmond gardens, 
Bedford park, W. (3) 

Barraud, William Francis, 110 Wellington 
terrace, Wellington, New Zealand (3) 

Barratt, Reginald, R.W.S., The Atheneum, 
Pall Mall, S.W. (4) 


1901. 
1909. 
1901. 
1904. 
1903. 


1908. 
1906. 


1897. 
1901. 


1909. 
1905. 


1892. Barrett, Arthur, 7 Gwendolen avenue, East 
Putney, S.W. (4) 

1890. Barrett, George Wilson, Seaton, Finchley road, 
Hampstead, N.W. (1) 

1892. Barrett, Robert J., 2 Pembroke gardens, 
Kensington, W. (3 

1893. Barrett, Walter E., 9 Bolton gardens, South 


Kensington, S.W. (3) 

1904.*Barretto, Frederico Demée, Vice-Consul for 
Mexico, Hong Kong, China 

1906. Barriga, Manuel Diaz, 75-80 Dashwood 
house, New Broad street, E.C. (1) 


1902. Barringer, Herbert, M.[.N.A., 78 Grace- 
church street, E.C. (4) 
1902. Barron, Claud Alexander, I.C.S., Deputy 


Commissioner, Delhi, India (4) 
1904. Barrow, Henry Wynford, 29 Kenilworth 
avenue, Wimbledon, S.W. (4) 
1888.*Bartholomew, Charles William, Blakesley 
hail, near Towcester, Northamptonshire 


1883. Bartlett, Herbert H., 54 Cornwall gardens, 
Kensington, S.W. (1) 

1904. Barton, Geoffrey Berkley, Guntakal, Southern 
Mahratta Railway, Madras, India (3) 

1903. Barton, James, Exchange buildings, Dundalk, 
Ireland (2) 

1873. Barton, R. Harvey, Dymchurch, Moreton 
road, South Croydon (1) 

1904. Barzano, Carlo, 6 S. Andrea, Milan, Italy (4) 


1894.*Batalha-Reis, J., Portuguese 
General, 6 South street, E.C. 

1900.*Bates, Samuel Bakewell, Pyinmana, Upper 
Burma 

1907. Batsford, Herbert, 94 High Holborn, W.C., 
and 35 Springfield road, N.W. (3) 

1892. Batten, George Henry Maxwell, 3 Ralston 
street, Tedworth square, S.W. (1) 


Consulate 


3909. Bauer, Charles, 72 and 74 Cannon street, 
E.C. (4) 

1886. Baxter, Charles Edward, 15 Blomfield road, 
Maida hill, W. (3) 

1906. Baxter, Walter Stephen, 109 Barcombe 
avenue, Streatham, S.W. (3) 

1888. Baxter, William Heury, Nuthurst, 11 High 
road, Streatham, S.W. (4) 

1900. Bayer, C., Tewkesbury lodge, Forest hill, 
S.E. (3) 

1906. Baylay, Lieut.-Col. Frederick, R.E., care of 
Messrs. Cox and Co., Hornby road, 
Bombay, India (4) 

1903. Bayldon, Edward Herbert, J.P., Oaklands, 
Dawlish, Devon (3 

1909. Bayley, Sir Charles Steuart, K.C.S.I., Hyder- 
abad, Deccan, India (3) 

1891. Bayley, Sir Steuart Colvin, K.C.S.I., C.I.E., 
2 Barkston gardens, Earl's court, S.W. 


(1) 

1905. Bayley-Worthington, A.B., Town Thorns, 
Rugby, and 8 Balfour place, Mount street, 
W. (4) 

. Bayley-Worthington, Gibbon, Town Thorns, 
Rugby, and 8 Balfour place, Park lane, W. 
(4 

ATER Alfred Henry, F.R.G.S., F.S.S. 

Fitzwalters, Northwood S.O., Middlesex 
1897. Beach, Alfred Edward, 31 Port street, Eves- 
ham, Worcester (3) 

1874. Beach, Charles M., Hartford, Connecticut 
U.S.A. (3) 

1886. Beadle, Charles, 38 Onslow square, South 
Kensington, S.W. (4) 

1891. Beadle, Clayton, Oakbank, Lansdown road, 
Sidcup (4) 

1901. Beale, Louis S., Lindens, Tunbridge Wells 
(2) 

1906. Beale, Octavius Charles, Annandale, New 
South Wales, Australia (1) 

1892. Bean, Alexander Thomas, 124 Victoria street, 
S.W. (1 

1906. Bean, Aifred William, Singapore, Straits 
Settlements (1) 

1871.*Beanes, Edward, Moatlands, Paddock wood, 
Kent, and 119 Ashley gardens, S.W. 

1888.*Beard, Edwin Thomas, Hill house, Walmer, 
Kent 

1879. Beardmore, 
Glasgow (4) 

1892. Beare, Prof. Thomas Hudson, B.Sc., Engin- 
eering Laboratory, The University, Edin- 
burgh (3) 

1906. Beatson, E. B., Executive Engineer, N.W. 
Railway, Davis road, Lahore, India (3) 

1903. Beatty, John W., M.A., Richland lane, 
Pittsburgh, Pennsylvania, U.S.A. (3) 

1902. Beauchamp, Earl, K.C.M.G., Madresfield 
court, Malvern Link (3) 

1874. Beaufoy, Mark Hanbury, South Lambeth 
road, S.W. (3) 

1903. Beaumont, Eugene C., 78 Fleet street, E.C. 
3 : 

1893. Bee William Worby. M.Inst.C.E., 22 
Outer Temple, 222 Strand, W.C. (3) 

1884. Beavis, George, 171 Church street, Edmonton, 
N. (3) 

1906.*Bebianno, Domiugos Alves, 189 Rua São 
Christovao, Rio de Janeiro, Brazil, South 
America 

1908. Beede, Herbert Gould, Pawtucket, 
Island, U.S.A. (3) 

1883. Beeman, George Beaumont, 182 Earl’s court 
road, S.W. (3) 

1909. Beer, Colonel James Henry Elias, C.I.E., 
Headquarters, Mussoorie, India (3) 


William, Parkhead forge, 


Rhode 


. Beesley, Frederick, 2 St. James’s street, Pall 
mall, S.W. (3) 
. Beevor, Septimus Felix, B.A. (3) 
. Begg, Alexander Ilood, Messrs. Guthrie and 
Co., Penang, Straits Settlement (3) 
. Behrens, Captain Clive, JP., 
Grange. Malton, Yorks. (3) 
. Beilby, Geo. T., 11 University gardens, 
Glasgow (1) 
. Belhaven and Stenton, Lord, 41 Lennox 
gardens, S.W., and Wishaw house, 
Wishaw, N.B. (4) 
1908. Belknap, Henry W., 31 Warren street, Salem, 
Massachusetts, U.S.A. (1) 

1878.*Bell, Professor Alexander Graham, 1331 
Connecticut avenue, Washington, D.C., 
U.S.A. 

1902.*Bell, Colonel A. W. C., Grangehurst, Court 

road, Tunbridge Wells 
1887.*Bell, Edward, York House, Portugal street, 
Lincoln's Inn fields, W.C. 

1905.*Bell, Sir Hugh, Bart., Kounton grange, 
Northallerton, and 95 Sloane street, S.W. 

1909. Bell, Laurence, Venbrae, Peebles, N.B. (3) 

1904. Bell, William, F.R.C.I., F.R.H.S., -St. 
Margarets, Beulah road, Tunbridge Wells, 
and Junior Constitutional Club, S.W. (4) 

1895. Benest, Edward B. S., Caixa 403, Rio de 
Janeiro, Brazil (3) 

1899.* Benjamin, Henry Neville, 34 Devonshire 
place, W., and 16 Leadenhall street, E.C. 

1905. Benn, Alfred William, Hillside, Ventnor, 
Isle of Wight (3) 

1905. Bennett, F. Dillon, MR.C.S., L.R.C.P., 20 
St. James’ place, S.W. (3) 

1906. Bennett, Miss Florence Emily, R.M.S., 
115 Ebury street, Eaton square, S.W. (2) 

1901. Bennett, Thomas Jewell, C.I.E., Harwarton 
house, Speldhurst, Tunbridge Wells (3): 

1886.*Bennett, Colonel Wm., D.S.O. 

1906. Bennett, William, J.P., Bank house, Grimsby 
(4) 

1908. Benson, Davis Edmondson, Assoc. 
M Inst.C.E., 12 Irton road, Southport (3) 

1909. Benson-Nicol, Louis Hotspur, Warri, 
Southern Nigeria (4) 

1902. Bensusan, S. L., M.Inst.M.M., 8 Lansdowne 
road, W. (3) 

1872. Bentley, Charles S., Hazellville villa, Sunny- 
side road, Hornsey rise, N. (1 

1899.*Bentley, Horatio Haliburton, 2 Oaklands 
road, Kimbolton road, Bedford 

1884.*Bentley, Richard, Upton, Slough, Bucks 

1903. Bentley, Mrs. Royds, Lochcote, Linlithgow, 

N.B., and West Bilney Hall, King’s Lynn 


Swinton 


(3) 

1907. Benton, John, C.I.E., M.Inst.C.E., Imperial 
Secretariat, P.W.D., Calcutta, and Belve- 
dere, Simla, Punjab, India (3) 

1903. Berenson, Bernhard, I Tatti, Settignano, 
Florence. Italy (2) 

1909. Berkeley, Arthur Mowbray, Assam Bengal 
Railway, Chittagong, India (3) 

1894. Berkley, James Eustace (3) 

1906.*Bernays, Albert Evan, M.A., 3 Priory road, 
Kew, Surrey l 

1907. Berquist, A. S., M.Am.Soc.C.E., 1571, 47th 
Street, Brooklyn, New York, U.S.A. (2) 

1869. Berrington, Arthur D., J.P., Pant-y-goitre, 
Abergavenny (1) 

1879.*Berry, Edward E., British Vice. Consulate, 
Bordighera, Italy. 


1896. Berry, Walter W., Gushmere court, Selling, 


near Faversham, Kent (2) 
1909. Beszant, Frederick Henry, 2 
street, E.C. (1) 


Monument 


1906. Bevir, Edward Lawrence, Rue Mésangére 2, 
Valence sur Rhone, France (2) 

1903. Bharoocha, Sohrab Framjee, Khan Bahadur 
Patel’s Bungalow, Bellasis road, Byculla, 
Bombay, India (4) 

1908. Bharucha, Rustomji Edalji (3) 

1885.*Bhownaggree, Sir Mancherjee Merwanjee, 
K.C.1.E., 177 Cromwell road, S.W. 

Biggs, Benjamin, 66 Cannon street, E.C. (3) 

Bignold, C. A. B., J.P., Norwich Union Fire 
Office, Norwich (4) 

Biliotti, Frank, 3 Chareh el Antikkhana, 
Ismailieh, Cairo, Egypt (1) 

Bill, John Hugo Hepburn, care of Messrs. 
King and Co., 9 Pall mall, S.W. (3) 

Bingham, Charies Henry, 13 Great Bruns- 
wick street, Dublin (4) 

Binnie, Sir Alexander R., St. Stephen’s 
House, Victoria embankment, West- 
minster, S.W. (3) 

Binswanger-Byng, Gustave, 71 Queen Victoria 
street, E.C. (4) 

Birch, John de Gray, J.P., Umtali, Rhodesia, 
South Africa (2) 

1908.*Bird, Mrs. Charles Sumner, Endean, East 
Walpole, Massachusetts, U.S.A. 

Birdwood, Sir George ©. M., K.C.LE., 
C.S.I., M.D., LL.D., 5 Windsor road, The 
Broadway, Ealing, W. (4) 

Birkbeck, George Henry, 31 King Henry’s 
road, N.W. (1) 

Birkett, Perey, A.M.I.Mech. E., Explosives 
Factory, Hiratsuka, Japan (4) 

Birkett, Robert, Bridge house, Bromley-by 
Bow, E (2) 

Birnbaum, Henry B., 38 Cannon street, H.C. 


1880. 
1889. 


1905. 
1901. 
1905. 


1890. 


1885. 
1902. 


1875. 


1877. 
1909. 
1885. 
1900. 


4 
Bite Alfred William, Cheshunt cottage, 
Cheshunt, Herts. (3) 

Bishop, Edward Francis, care of National 
Provincial Bank, 208 Piccadilly, W. (3) 
Bishop, Rookwood Comport, J.P., Christ- 

church, New Zealand (1) 

1877.*Bisiker, William, 4 Chichester 
Chancery lane, W.C. 

1906. Bisset, William Molteno, Colonial Mutual 
buildings, Adderley street, Cape Town, 
South Africa (3) 

1909. Black, David, 128 Upton lane, Forest gate, 
E 


1878. 
1893. 
1909. 


house, 


. (2) 

1800.*Binck wcll Samuel J., Brookshill, Harrow 
Weald, Middlesex 

1903. Blagden, Arthur H., A.M.I.E.E., Municipal 
Electricity Works, Shanghai, China (3) 

1886. Blagden, William George, The Manor House, 
Harting, near Petersfield (4) 

1909. Blair, William Wallace, 414 The Nanton 
Building, Winnipeg, Manitoba, Canada 
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1906. piste, Henry D., Blenheim, Court lane, 
Dulwich, S.E. (1) 

1881.*Blakesley, John Holmes, M.A., 32 The Avenue, 
Kew Gardens 

1879.*Blakesley, Thomas Holmes, M.A., 7 Crom- 
well crescent, Earl’s court, S.W. 

1878. Bleckly, JohnJ., Daresburylodge, Altrincham, 
Cheshire (1) 

1904. Bleloch, Robert, P.O. Box 3692, Johannes- 
burg, Transvaal, South Africa (2) 

1894. Blenheim, William, Egham, Surrey (3) 

1908. Blenkinsop, Mdward Robert Kaye, Nagpur, 
Central Provinces, India (1) 

1891. Blissett, Thomas, Grey’s lodge, Torquay 


(4) 
1879. Bloor, John Uzielli, Riverdale, Twickenham 
park, Middlesex (4) 


1895.*Bloxam, William Tucker, 8 Staverton road 

Oxford 
1909.*Blundell, Thomas George, 30 Ferncroft, 
s avenue, Heath Drive, Hampstead, N.W. 


1909. 


Blydenstein, Johannes J. T., 17 Airlie 
gardens, Campden hill, W. (3) 
1882. Blyth, Lord, 33 Portland place, W. (2) 


1887. Boake, Arthur, Chemical Works, Stratford, E. 


(4) 

1905. Bodie, Samuel Murphy, D.Sc., The Manor 
House, Macduff, N.B. (1) 

Bodine, Samuel T., Broad and Arch streets, 
Philadelphia, Pennsylvania, U.S.A. (2) 
Bodkin, Archibald Henry, 5 Paper buildings, 

Temple, E.C. (3) 

1909.*Bodvel-Roberts, Harold Owen, LL.B., 3 
Temple gardens, E.C. 

1902. Body, John Benjamin, M.Inst.C.E., Puente 
de Alvarado 15, Mexico City, Mexico 
(3) 

1900.*Bohn, Henry Arthur Godson, 
villas road, Kensington, W. 

1881. * Bolas, Thomas, F.C.S. , 60 Grove park terrace, 
Chiswick, W. 

1909. Bolton, H. N., I.C.S., Kohat, North West 
Frontier Province, India, and The Close, 
Lichfield, Staffordshire (3) 

1893. Bond, Brig. - Gen. F. G., C.B., Director 
General of Military Works, Simla, India 
(4) 

Bone, William John, 61 Linskill TETN 
North Shields (4) 

1905. Bonnett, Charles, Messrs. F. and C. Osler, 
Hornby road, Bombay, India, and 12 
Sherriff road, West Hampstead, N.W. 
(4) 

Bonnor, Jobn ae M., 
Bayswater, W . (3) 
Boot, W. H. J., R.B.A., 
Hampstead, N.W. (3) 
Booth, George T., Messrs. Booth, Macdonald 
and Co. , P.O. Box 99, C hristchurch, New 

Zealand (3) 

Booth, Rev. James Henry, F.R.G.S. (1) 

Boright, Sherman H., P.O. Box 5, Springs, 
Transvaal, South Africa (3) 

Bosanquet, "Charles J ohn, Stokesay, Kid- 
brook park road, Blackheath, S.E., and 
73 Queen Victoria street, E.C. (4) 

Bostel, Daniel Thomas, The Hollies, Bal- 
combe, Sussex (1) 
Bostock, Henry, The 
avenue, Stafford (1) 
Bostwick, H. R., Room 301, Electric build- 

ing, San Francisco, California, U.S.A. 


Bouts, Wilfrid Swanwick, 32 North side, 
Wandsworth common, S. W. (3) 

1882.* Boulton, Sir Samuel Bagster, Bart., J.P., 
64 Cannon street, E.C., and Copped Hall, 
Totteridge, Heros 

1904. Bourke, E. F., The Bourke Trust and Estate 
Company, P.O. Box 321, Pretoria, Trans- 
vaal, South Africa (3) 

1889. Bourke, Walter Longley, 

Maidenhead (3) 

1904.*Bousfield, Sir William, M.A., J.P., 
park gate, S.W. 

1887. Boutall, Walter, St. Helens, 19 Beckwith 
road, Herne hill, S.E. (2) 

1907. Bovey, "Henry Taylor, M.A., LL.D., F.R.S., 
M.Inst.C.E., 16 Hans road, South Ken- 
sington, S. W. (2) 

1909. Bowden, Cyril, F.R.C.L, F.R.G.S., Union 
Club, Malta (1) 

1848.*Bowen, James Hill, Leweston, Chislehurst 


1905. 


1904. 


17 Holland 


1886. 


1906. 121 Queen’s road, 


1904. l Cannon place, 
1908. 
1907. 
1906. 


1896. 


1879. 
1883. Oaklands, Rowley 


1902. 


1898. 


Moneycrower, 


20 Hyde 


1904.* Bowles, Colonel Henry Ferryman, Forty hall, 
Enfield, Middlesex 

Bowles, Lionel Olivier (4) 

Boyce, Framroze Hormusji, 40 Chaupaty, 
Bombay, India (4) 

1897.* Boyd, Rev. Henry, D.D., Hertford College, 
Oxford 

Boyd, William Beverley, Toronto Railway 
Company, Toronto, Canada (3) 

Boyle, Sir Cavendish, K.C.M.G., Government 
House, Mauritius, and 100 Piccadilly, W. 


1902. 
1906. 


1908. 
1899. 


(2) 

1904. Boyle, Mrs. Cecil, Avon Carrow, Avon 
Dassett, Leamington (1) 

1859.*Braby, Frederick, Bushey lodge, Upper Ted- 
dington 

1897.*Braby, Newton, Bushey lodge, Upper Ted- 
dington 


1902.* Brackenridge, George Washington, San An- 
tonio, Texas, U.S.A. 

Bradberry, Charles Frederick, Oakdene, 
Hillcrest road, Upper Sydenham, S.E. (3) 

Bradburn, Albert Edwin, 19 King Edward 
street, Macclesfield (3) 

Bradford, Frank, A.M.I.E.E., 2 Holly grove, 
Seaforth, Liverpool (3) 

Bradley, Benjamin Lawrenson, 
Wood house, Grindleford, 
3) 
Brealey - Birt, Francis Bradley, F.R.G.S., 
United Service Club, Calcutta, India (3) 
Brady, Francis, M.Inst.C.E., 12 St. Edmund’s 
terrace, Regent’s park, N.W., and S.E. 
Railway Engineers’ office, 5 St. Thomas’s 
street, S.E. (1) 

Braidwood, J. Q., New Club, Johannes- 
burg, Transvaal, South Africa (2) 

Braine, Charles W., 16 West Hill road, 
Wandsworth, S.W. (1) 


1896. 
1903. 
1903. 


1906. Barn-ith 


Derbyshire 
1903. 


1865. 


1902. 
1903. 


1907. Braithwaite, James E., 6 South parade, 
Leeds (4) 
1906. Brandt, Rev. L. E., 53 Ameshoffstraat, 


Braamfontein, Johannesburg, Transvaal, 
South Africa (2) 

1903.*Branford, Herbert Mills, F.C.A., 
street buildings, E.C. 

Brannam, Charles H., Litchdon street, Barn- 
staple, Devonshire (4) 

Brassey, Lord, G.C.B., Normanhurst court, 
Battle, Sussex, and 24 Park lane, W. (3) 
Brebner, Captain Charles William, Villa des 

Roses, Rose-hill, Mauritius (3) 

Brenan, Byron, Ò. M.G.., eee Societies’ 
Club, St. James’s street, S.W. (4) 

Brereton, Cuthbert Arthur, M.Inst.C.E., 
Meadow Bank, Twickenham (4) 

1904. Brett, Jasper, Longville, Victoria park, 
Andover, Hants (1) 

Brickwell, Alfred James, Great Northern 
Railway, Surveyors’ Department, King’s 
cross Station, N. (4) 

Bridgewater, Francis Matthew, 72 Coleman 
street, E. C., and Terriers House, High 
Wycombe, Bucks (1) 

Brierley, Harry H., 8 Oaklands road, East 
Sheen, S.W. (4) 

Bright, Miss Agnes, 3 Milverton hill villas, 
Leamington (1) 

1894. Bright, Fred. E. (4) 

1893.* Bristow, John Griffin, M.A., 1 Copthall 
buildings, E.C. 

Britton, Sydney E., A.M.I.E.E., A.M.I. 
Mech.E., Corporation Electricity Works, 
New Crane street, Chester (3) 

ae Cecil, 63 St. James’s- -street, S.W. 
(4 


3 Broad 
1907. 
1862. 
1902. 
1902. 
1882. 


1903. 


1903. 


1908. 


1904. 


1903. 


1909. 


1907.*Broadbent, Denis Ripley, A.M.I.E.E., 
A.M.1I.M.E., Lonsdale mansions, Tun- 
bridge Wells 


1890.*Brocklehurst, Henry, 
park, Liverpool 

1874.*Brocklehurst, Septimus, Olinda, Aigburth 

_ drive, Sefton park, Liverpool es 

1874. Brocklehurst, William Walter, 1 Hyde park 
square. W. (1) 

1903. Brodie, H. C., M.P., Oxted, Surrey, and 110 
Cannon street, E.C. (2) 

1907. Bromley, H., Messrs. E. Warren and Co., 
4 Adderley street, Cape Town, South 
Africa (2) 

1906. Brookesmith, Frank, Dalrymple road, 
Appleby, Invercargill, New Zealand (4) 

1904. Brookings, Robert Somers, M.A., LL.D., 
5125 Lindell avenue, St. Louis, Missouri, 
U.S.A. (4) | 

sa as Christopher P., New Bedford, Mass., 

A 


1902.*Brooks, Joseph, F.R.A.S., F.R.G.S., Hope 
Bank, Nelson street, Woollahra, vid 
Sydney, New South Wales, Australia 

Broom, George Henry, Technical College, 
Huddersfield (3) | 

Broughton, Urban H., 11 Broadway, New 
York, U.S.A. (3) 

Brown, Alexander Forrester, Oriental Club, 
Hanover square, W. (1) 

Brown, Sir Alexander H., Bt., Rich- 
mond hill, Liverpool, and 12 Grosvenor 
gardens, S.W. (3) 


1903. 

1893. 
1875. 
1871. 


1898. 
Company, Winchester house, Old Broad 
street, E.C., and 129 Algernon road, 
Lewisham, S.E. (3) 

1875. 

chambers, S.W. (3) 

Brown, David, F.C.S., 93 Abbey hill, Edin- 

burgh (1) ` 

Brown, Duncan Campbell, Bank of Scotland 

house. Oban, N.B. (4) 
Brown, Edward O. Forster, Springfort, Stoke 
Bishop, Bristol (4) 
Brown, George Gordon, 14 Beulah hill, 
Upper Norwood, S.E. (4) 
1894.*Brown, George Turville, 34 Great George 


1882. 
1909. 
1908. 

1905. 


street, S.W. 
1884. Brown, Harold, 9 Chester terrace, Regent’s 
park, N.W. (3) 


-1884.*Brown, Henry, M.A., 3 Tor gardens, Ken- 
sington, W. 

1901. Brown, James, Gratwicks, Ashurst, Steyn- 
ing, Sussex (3) | 

1874.*Brown, James Campbell, University College, 
Liverpool | 

1903. Brown, John Armour, Moredun, Paisley, 
N.B. (3) 

1908. Brown, John Hewlett (4) . 

- 1900.*Brown, Sir John McLeavy, C.M.G. 

1908. Brown, Lawrence Combe, Department of 

. Agriculture, Kwala Lumpur, Selangor, 
Federated Malav States (1) 


1893. Brown, Nicol, 4 The Grove, Highgate, N. 
(4) l 

1888. Brown, Thomas, King’s Lynn, Norfolk 

(3) 

1909. Brown, William Campbell, M.A., F.C.P., 


Tollington School, Muswell hill, N. (8) 


1909. Brown, William Hervey, Standard buildings, 
Leeds (4) l 
. 1908. Brown, William Love, 9 Garden street, 


Montclair, New Jersey, U.S.A. (3) 
1895. Browne, Frank, Government Civil Hospital, 
Hong Kong, China (3) 


Hornesefton, Sefton | 


Brown, Alfreda Charles, Eastern Telegraph. 


Brown, Cecil, M.Inst.C.E., Broad Sanctuary 


1881. 
1897. 
1901. 
1895. 
1906. 


1898 


1893 


1882. 
1899. 
1908. 


1892 


1907. 
1909. 


1906. 


1908. 
1906. 
1909. 


1884. 
1906. 


1904. 
1902, 


1909. 
1889. 
1900. 


Browne, Harold C. Gore, M.A., 15 Kingsgate 
street, Winchester (1) 
Browne, J. Harris, Hadley Brewery, Barnet 
1 
a Waiter Thurlow, Chetham’s Hos- 
pital, Hunt’s bank, Manchester (2) 
Browning, Geo. Elliot, Trichur, South India 


Bruce, Charles William, Resident Engineer, 
R. and K. Railway, Mailani, U.P., India 
(2) | 

Bruce, Major Robert N. D., 33 - Belsize 
crescent, Hampstead, N.W. (4) 


-1898.*Brunner, Rt. Hon. Sir John T., Baronet, 


M.P., 9 Ennismore gardens, S.W. 

Brunton, J. Forrest, Chief Officer, Munci- 
pality Karachi, India (4) 

Bryan, William Booth, Elmstead wood, 
Elmstead lane, Chislehurst (2) 

Bubb, Henry, J.P., Ullenwood, near Chelten- 
ham (3) . 

Buchanan, George C., M.Inst.C.E., Chair- 
man of the Rangoon Port Trust, Rangoon, 
Burma, and East India United Service 
Club, St. James's square, S.W. (3) 


.*Buchanan, John Young, M.A., F.R.S., 10 


Moray place, Edinburgh, and Clarinish, 
Row, Helensburgh, N.B. 
Buchanan, Robert, 35 Thornhill 
Handsworth, Birmingham (3) 
Buck, Sir Edward Charles, K.C.S.I., LL.D., 
care of Messrs. H. S. King and Co., 65 
Cornhill, E.C. (1) oe 
Buck, James Henry Edward, A.M.I. 
Mech.E., Talleres, F. C. del Oeste, Cabal- 
lista, Buenos Aires, Argentine Republic (3) 
Buckingham, Sir James, C.I.E., Lorrenden 


road, 


.. :lodge, Beddington, Croydon, Surrey (1) 


Buckland, Commander Virgoe, R.N.R., 26 
Cadogan place, S.W. (2) 

Buckley, Arthur Burton, Assoc.M.Inst.C.E., 
Gheziret el Awamia, Luxor, Upper Egypt 
3 

ey. Daniel, The Limes, Cedar road, 
Sutton, Surrey (4) 

Buckton, William Woodyer, B.A., 72 Vic- 
toria street, S.W., and Royal Soeieties’ 
Club, St. James’s street, S.W. (3! 

Budden, Hanbury A., 401 New York Life 
building, Montreal, Canada (4) 

Budge, Edward Barnard, B.Sc., M.Am. 
Soc.C.E., Engineer in Chief, 1st Section, 
Chili State Railways (F. C. del. E.), 
Estacion Bella Vista, Valparaiso, Chili, 
South America (3) 

Budbbhatti, Keshavji Shamji. Assoc.M. Inst, 
C.E., Rancbhore Lines, Karachi, India (3) 


Bugby, William, Gas Works, Southall, 
Middlesex (3) 
Bull, Herry, 1 Queen's gate terrace, S.W. 


(1) | 
1879.*Bullivant, William Pelham, 72 Mark lane, 
E.C 


1909 


1902 
1908 


1899. * Burbery, 
1904. 


1882 


*Bullock, Augustus George, State Mutual 


Life Assurance Co. of Worcester, Wor- 
cester, Massachusetts, U.S.A. 


.*Bullough, Sir George, Kinloch Castle, Isle of 


Rum, Scotland 


*Bunau-Varilla, Phillipe, 53 Avenue d’Jena, 


Paris, France 

Joseph Stone, 
Paignton, Devon 

Burbidge, Richard, 21 Hans mansions, S.W. 
4) 

Buch, Nathaniel Geach, Edenwood, Syden- 
ham hill, S.E. (4) 


Windermere, 
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1886. Burdett-Coutts, William, M.P., 
street, Piccadilly, W. (1) 

1903. Burdick, Charles L., The Aerograph Com- 
pany, 30 Memorial hall, Farringdon street, 
E.C., and 4 Eastern road, Wood Green, 
N. (1) 

1906. a Maharajah Dhiraj of (Sir, Bijoy 
Chand Mahtab, K.C.I.E.), the Palace, 
Burdwan, Bengal. India 

Burford, Miss Evelyn Edith, care of Sir 
Boverton Redwood, 4 Bishopsgate street 
Within, E.C (4) 

Burkinshaw, William Parker, The West hill, 
Hessle, near Hull (3) 


1 Stratton 


1905. 


1896. 
1905. 


Burkitt, Frank, 8 and 10 Lant. street, 
Borough, S.E. (3) 

1885. Burnett, Cuthbert, The Grange, Durham 
1909. Burns, Cecil Laurence, 56 Glebe place, 
| Chelsea, S.W. (4) 
1907. Burt, Andrew, M.I.M.E., M.Am.I.M.E., 
Ka Fleets house, Tranent, N. B. (+). 
1893. Burt, Charles William, 31 Dartmouth road, 


Brondesbury, N.W. (3) 
1881.* Burt, Frederick J., F.R.G.S., 
Stoke Poges, near Slough 
1896.*Burt, George, 37 Grosvenor road, S.W. 
1902. Burt, George Stephen, F.S.S., Thornham 
a house, Manchester road, Southport, Lancs. 
(3) 
Burton, Henry, Messrs. Partington and Co., 
Victoria embankment, W.C. (4) 


Pinewood, 


1909. 


1904. Burton, Joseph James, Rosecroft, Nun- 
thorpe, R.S.O., Yorks (3) 
1908. Burton, Miss Lucy, 26 South Molton street, 


(2 

1897. Burton, William, M.A., The Hollies, Clifton 

junction, near Manchester (3) 

1878.* Busk, Charles Westly, Kokanee Creek 
Ranch, Nelson, British Columbia 

Butcher, Charles Ernest, 273 Finchley road, 
South Hampstead, N.W. (3) 

Butler, Edwin T., 26 Craven park, Willesden, 
N.W. (3) 

Butler, Wiliam Waters, Southfield, Norfolk 
road, Edgbaston, Birmin gham (3 

Butlin, William Henry, B.A. ,irthlingborough 
Tron Works, Wellingborough (4) 

Butterworth, William, care of Messrs. Deere 
and Co., Moline, 1i., U.S.A. :3) 
Buxton, John Henry, Senr., Clumber cottage, 
Montague road, Felixstowe, Suffolk (3: - 
Buxton, Sir Thomas Fowell, Bt:, G.C.M.G., 
Warlies, Waltham Abbey, and the Brewery, 
Spitalfields, E. (2) 

1877. Byas, Edward Higley, 10 Cambridge gate, 

Regent’s park, N.W. (4) 

‘1884.* Byrne, Charles Pitt, M.A., 395 London road, 

_ Thornton heath 

Byrne, Kev. Father James, Catholic Presby- 
tery, Court road, Barry Dock, Glamorgan- 
shire (3) 


1902. 
-1904. 
1888. 
1899. 
1891. 
1902. 
1879. 


1898. 


Cadbury, Barrow, Southfield, Wheeley’s road, 
Birmingham (4) 


1908. 


- 90h, Caddick, Arthur, The Rookery, Pye Bridge, 
Alfreton (3) 

1892. Cadett, James, Ashstead, Surrey (3) 

1880. Cadogan, Earl, K.G., Chelsea house, Cadogan 

place, S. W. : and Babraham hall, Cam- 

bridge (1) 

1881. Cafferata, Redmond Parker, Harrowby 
house, Grantham (3) 

1896. Caine, Charles Q., Grosvenor chambers, 


Deansgate, Manchester (2) 


(1908. 


1908. 
1899. 


- 1874. 


1903.*Carrington, 


1900. Calderon, Lieut.-Col. Guillermo, 50 St. Kilda 
road, West Ealing, W. (3) 
1905. Calkin, ' Arthur E., 29- 33 Heddon street, W. 


(3) 
Calmon, Dr. Miguel, Gabinete do Ministro 


1908. 
da Industria, kio de J aneiro, Brazil, 
South America (2) 

1882.*Calthorpe, Lieut.-General the Hon. Sir 


Somerset J. G., K.C B., Woodlands, Ryde, 
Isle of Wight 
Calthrop, Everard R., 
ton, Essex, 
(1) 
Calvert, Edward, Electricity Works, Squires 
lane, Finchley, N. (3) 
1871.*Cama, Dorabjee Pestonjee, 3 Great Winchester 


Goldings, Longh- 


1897. 
i3 and 3 Crosby square, E.C. 


atreet, E.C. 

1901. Cameron, Kenneth J., Namasi, Zomba, 
British Central Africa (1) 

1884. Campbell, Sir F. J., LL.D., Royal Normal 


College and Academy of Music for the 
Blind, Westow street, Upper Norwood, 
S.E. (4) 

Campbell, Richardson, 37 Lansdowne road, 
Crumpsall, Manchester (3) 

Campbell, William Archibald (4) 

Campos Novaes, Dr. José’ de, Estaçao da 
Capoeira Grande, Ramal Ferreo Campi- 
neiro, Estado de ‘Sao Paulo, Campinas, 
Brazil, South America (3) 

Canziani, Enrico, 3 Palace green, Kensington 
palace gardens, W. (2) 

1885.*Capel, Charles Cecil, Brynmar, Dover street, 
Ryde, I.W. 

Capel, G. W., ‘‘The Sunnybank,” Santer 
stead, Surrey (4) 

Carder, Frederick, Steuben Glass Works, 
Corning, New York State, U. S.A. (1) > 

1863.*Cardwell, Reginald 

1898. are ar Alfred Edward, 36 Victcria street, 

W. (3) 

Carey, Frederic William, care of Inspectorate 
General of Customs, Peking, China (4) 

Carey, John G., Council house, Hounslow 


1906. 


1907. 
1901. 


1906. 


1899. 
1908. 


1902. 
1908. 
(4), tie 
1881. Carey, Richard, Camperdown house, 219 Long 
lane, Bermondsey, S.E. (1) 
1905. SAN George C., 55 Cauning road, Croydon 
1877.* Caslisle, Henry 
Carmichael, John, Government Laboratory, 
Clement’s inn passage, Strand, W.C. (4) 
Carnelley, William, Fallowfield, Manchester 
(3) 
Gaut, Edwin Charles, St. Helier’s, Cowes, 
Isle of Wight (3) 


1900. 


1891. Carpenter, Charles Claude, 157 Victoria 
street, Westminster, S.W. (4) 
1903. Carpenter, Professor Henry Cort Harold, 


M.A., Ph. D, 
Manchester (3) 

Carpmael, Alfred, B.A., 59 Drayton gardens, 
South Kensington, S.W. (2) 

Carpmael, Arthur, 24 Southampton buildings, 
Chancery lane, W.C.: (1) 

1881.*Carpmael, “Edward, B.A., The Ivies, St. 

Julian’s Farm "road, "West N orwood, 


11 Oak road, Withington, 
1893. 
1877. 


S.E 
Carr, Cuthbert Ellison, 38 Collingwood build- 
ings, Newcastle-on-Tyne (3 
Carr, Ellis, 32 Adelaide crescent, Brighton 
4 


1899. 


(4) 
-1882.*Carr, Colonel G. A. , R.E., Nymans, Midhope 


road, Woking. 
John Bodman, 


) 14 Netherhall 
gardens, Hampstead, N.W. 


1898. Carroll, Edward Brotherton, Huntington, 
Ottershaw, Surrey (2) 
1909. Carson, Hugh Campbell, M.A. , City Auditor, 
Saskatoon, Saskatchewan, Canada (3) 
Carson, James Campbell, 8 Wellington place, 


Belfast (1) 

Carteighe, Michael, F.C.S., 
street, W. (3) 

Carter, Kan Evan E., C.M.G., M.V.O., 
Stanhope | vines, Aldershot (3) 

Carter, F. T., Portmore park, Weybridge, 
Surrey (2) 

Carter, His Excellency Sir Gilbert Thomas, 
K.C.M. G., Government house, Barbados, 
British West Indies (4) 


1888.*Carter, Joseph Robert, Courtfield, Ross road, 
Wallington, Surrey, and Stock Exchange, 
E.C. 


1909. 
1877. 
1906. 
1895. 
1900. 


1901. e Owen. Wykeham, Poole (3) 

1906, Cartlidge, S. J., 9 Netherton grove, Chelsea, 
S.W. (3) 

1908. Carvalho, David N., 265 Broadway, New 
York City, U.S.A. (1) 

1902. Carver, Thomas Albert Briggs, B.Sc., 9 
Springfield road, Dalmarnock, N. B. (1) 

1909.*Case, Willard E., Auburn, New York, 

N 


Casey, Ernest, Thatched House Club, £6 St. 
James’s street, S.W. (4) 

Casey, Mark Patrick, Assistant Engineer, 
Railway Dept., Kualah Pillah, Federated 
Malay States (4) 

Cassels, Herbert Wentworth, Messrs. Cayzer, 
Irvine and Co., 10 Water street, Liver- 
pool (3) 

Casson, Thomas, 24 Hotham road, Putney, 
S.W. (2) 

Cater, John James, Shalimar, Banstead road, 
Ewell Surrey (3) 

Cates, Mrs. Arthur, 12 York terrace, Regent’s 
park, N.W. (3) 
Catoni, Augustine, H.B.M. Vice-Consul, 

Alexandretta, Turkey (4) 

Cecil, Hon. William Amherst, Didlington 
hall, Norfolk (3) 

Chalmers, Alec Spence, Assoc.M.Inst.C.E., 
Overtoun Institution, Livingstuunia, Nyasa- 
land, Africa (3) 

Chalmers, George, Villa Nova de Jima, 
Estada de Minas, Brazil (1) 

1881.*Chalmers, John Reid, 18 Hemingford road, 

Barnsbury, N. 
1907. Chambers, Alexander George, 8 Khersons- 
kaja, Onlitsa, St. Petersburg, Russia (4) 

1906. Chambers, James S., Kutais, Trans-Caucasus, 

and 5 Ionkovskafa, St. Petersburgh, Russia 


1908. 
1905, 


18381. 


1903. 
1881. 
1908. 
1901. 
1909. 
1909. 


1897. 


(3) 
1904.*Chambers, 


John, Mokopeka, Hastings, 
Hawke Bay, New Zealand 
1903. Chambers, Walter Ashbridge, 1 Medow 


street, Fort, Bombay, India (+) 

1906. Champion, Henry Vane, M.Inst.C.E., Equity 
Trustees building, 87 Queen street, Mel- 
bourne, Australia (1) 

1882.*Chance, Alexander M., Lawnside, Norfolk 
road, Edgbaston, and Alkali Works, near 
Birmingham 

1893.*Chance, George Ferguson, M.A., Clent grove, 
near Stourbridge 

1888.*Chancellor, Albert, J.P., F.S.I., Norfolk 
house, Kew road, Richmond, Surrey, and 
the Lawn, Ascot heath, Berks 

1905. Chand, Rai Bahadur Gokal, Civil Surgeon, 
Nisbet road, Lahore, Punjab, India (3) 

1904. Chand, Rai Bahadur Lal, M.A., Chief 
Court, Lahore, India (3) 


17 Mortimer. 


1909. 
1896. 


1896. 


1891. 
1904. 
1899. 
1906. 


1900. 


1889. 


1884. 
1902. 
1902. 


1907. 
1900. 


1895. 
1878. 
1906. 
1901. 


1908. 
1899. 
1893. 


1865 


1907. 


1884. 


1909. 
1900. 
1901. 
1905. 
1891. 
1909. 
1905. 
1902. 


1901. 
1905. 


1905. 


*Chatwood, See 


Chandabhoy, Hormusjee Bejunjee, Bhavani 
Peit Camp, Poona, India (3) 

Chandabhoy, Munchershah Nusserwanjee, 
Sirdar’s Palace, Apollo street, Fort, Bom- 
bay, India (2) 

Chandabhoy, Shapoorjee Nusserwanjee, 
F.R.I.B.A., Markur’s building, Apollo 
street, Fort, Bombay, India (2) ~ 

Chandler, Frederick L., Lloyd’s, Royal Ex- 
change, E.C. (3) | 

Chandler, Lincoln, Abbotsfield, Kenilworth 
(4) ak 

Channon, Henry James, 20 Lewisham hill, 
Lewisham, S.E. (8) 

Chapin, Robert Williams, 
street Within, E.C. (3) - 

Chapman, Major Arthur Cecil, V.D., Oak 
grove, Mussoorie, N.W.P., India (3). l 

*Chapman, Samuel, F.I. Inst., F.S S., . 227- 
o Gresham house, Old’ Broad street, 
E 

Chapman, Spencer 84 Eccleston: 8q-, 5. W. 


28 Bishopsgate 


a) 
Chapman, Walter William, F.S. S., 18 Court 
road, West Norwood, S. E. (8) - 
*Charles, Miss Bessie Ada, A.R.I.B.A., 49 


York street chambers, Bryanston square, 


Charlesworth, Charles Dixon (4) 

*Charlton, William, J.P., Burnage house, 
Levenshulme, Manchester 

Charrington, Mowbray Vernon, How green, 
Hever, Edenbridge (3) 

Chater, George, 68 Cannon street, E.C., and 

-= 41 Porchester square, W. (1) 

Chatley, Herbert, B.Sc., Engineering and 
College, Tang Shaw, North China (4) 

Chatterjee, Abinash Chandra, B.A., 12/3 and 
12/4 Pataldanga ‘street, Calcutta, India 
3 

Gates Pasupatinath,The Palace, Burd- 
wan, Bengal, India (4) 


Chatterjee,' Sasi Bhusan, 8 Dixon’s lane, 
Calcutta, India (1) 
Chatterton, Di L0 Mundania road, Honor 


Oak, S. E. 
48 Rhydding 
Oswaldtwistle, Accrington 
Chaussé, Alcide, 1051 St. Hubert street, 
Montreal, Canada (4) l 

*Chaytor, Rev. Edward Clerevaux, Holkham 
Vicarage, Wells, Norfolk 

*Cheah Cheang Lim, Ipoh, Kinta, Perak, 
Federated Malay States 

*Cheah Chen Eok, Green hall, Penang, Straits 
Settlements 

*Cheah Choo Yew, 44 Muntri street, Penang, 
Straits Settlements 

Cheesman, Edmund Morton, 75 North street, 
Greyville, Durban, Natal, South Africa ( (3) 

Cheetham, Howard, Carlton chambers, 18 St. 
Ann’s street, Manchester (3) 

Cheney, Miss Elizabeth, The Needles, Peter- 
borough, New Hampshire, U.S.A. (2) 
Chenhall, John S., Llysfaen Quarries, Lland- 

clulas, ‘North Wales (3 (3) 

Chesney, Cummings ©., Stanley Electric 
Manufacturing Company, Pittsfield, Massa- 
chusetts, U.S.A. (1) 

Chesterman, William, Belmayne, Sheffield 


street, 


(3) 
Chesterton, Fred., Messrs. G. and A. Brown, 
Limited, 167 ’ Hammersmith road, W. 


(2) , | 
Cheyne, Charles August, Richmond, Natal, 
South Africa (3) 
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1903. Chichester, Hon. Mrs. Augustus, 8 Morpeth | 1909. Clav, Captain Herbert Henry Spender, Ford 


mansions, S.W. (1) Manor, Lingfield, Surrey (8) 
1905. Childs, Harry, 47 London street, Reading | 1871.*Clayton, Frederick, M.D., M.A., 24 Leinster 

(4) square, Rathmines, Dublin : 
1896. Chisholm, Robert F., 1 Sloane square man- | 1863. Clayton, Capt. John W., F.R.G.S., 14 Port- 

sions, S.W. (8) man square, W. (1) 
1901. Chivers, Cedric, Portway, Bath (3) 1891. Cleeves, Frederick, 23 Lime street, E.C. 
1903. Chivers, John, J.P., Wychfield, Huntingdon (3) 

road, Cambridge (2) 1898. Cleghorn, Robert Cooper, 14 St. Mary axe, 
1906. Chow, Taotai C. L., Imperial Railways of E.C. (1) 

North China, Tientsin, China (3) 1893.*Cleghorn, William, Clepington, Dundee, 
1897. Chrimes, Charles Edward, Selwood, Rother- and Bayfield, Broughty Ferry, N.B. 

ham (1) 1906. Clemens, Benjamin, 23 Fitzroy square, W. 
1872. Christian, Charles Ladd, Beauchamps, Hol- (3) 

lington, St. Leonard’s-on-Sea (1) 1889. Clements, Albert C., 96 Wood street, E.C., 
1903. Christian, Edward A., 24 Park road South, and 3 Vernon chambers, Southampton row, 

Birkenhead (3) W.C. (2) ; 
1909. Christie, E. W., Sewaren, New Jersey. | 1909. Clements, Charles, Council Offices, Barkis- 

U.S.A. (3) land, Halifax (3) 
1884. Christie, John, Henleighs, Kingston hill, | 1892.*Clemson, Walter J., M.A., Taunton, Mass., 

Norbiton, Surrey (1) U.S.A. 
1884. Christie, John, Rosshead, Alexandria, Dum- | 1901.*Clergue, Francis H., Sault Ste. Marie, 
à bartonshire (1) Ontario, Canada : 
1895. Christison, George Watt, 28 Court road, | 1896. Clerk, Dugald, F.R S., 18 Southampton build- 

West Norwood, S.E. (1) ings, Chancery lane, W.C. (4) 


1908. Christy, Cuthbert, M.B., C.M., Roya | 1$82.*Clerk, John Somervail, 16 Porchester terrace, 
Societies Club, St. James’s street, S.W. (4) W. 
1899.*Christy, Frank, 47 Broomfield road, Chelmz- | 1904. Clews, Henry, LL.D., 11 Broad street, New 


ford York City, U.S A. (2) 
1909. Chujo, S., 21 Sendagi-Hayashicho, Hongoku, | 1909. Clogstoun, Cuthbert George Wilder, Deputy- 
Tokyo, Japan (1) Inspector-General of Criminal Investiga- 
1893. Church, George Henry, 17 Tressillian ~ tion and Railway Police, Madras, India 
crescent, St. John’s, S.E. (4) (2) 
1882. Church, Henry J., Sunnyside, Middle Bourne, | 1904. Cloud, John W., 82 York road, King’s cross, 
Farnham, Surrey (3) N. (4) I 
i890. Churcher, George, Woodcote, The Avenue, | 1885. Clowes, William Charles Knight, M.A., Duke 
Alverstoke, Gosport (3) street, Stamford street, S.E., and 31 
1892. Chutter, George F., Brent Tor, Audley road, Cranley gardens, S.W. (3) 
, Hendon, N.W. (3) 1909. Clutton-Williams, J. P. C., Ph.D., F.S.S., 
1881. City and Guilds of London Institute (The | -` care of Messrs. Balmer, Lawrie and Co., 
Secretary), Gresham College, E.C. (8) l P.O. Box 4, Calcutta, India (1) 
1888. Clapham, W. W., Crumpsall house, Man- | 1886.*Clyne, Arthur, Rubislaw Den South, Aber- 
i chester (3) deen ! 
1906. Clark, Charles James, A.R.I.B.A., 46 High | 1908. Coats, Matthew, F.C.I.S., 22 Hampton road, 
street, Bloomsbury, W.C. (4) Forest gate, E. (4) 
1904. Clark, Edward James, Hart Accumulator | 1901.*Cobb, Hon. Henry Venn, M.A., LL.B., 
Co., Ltd., Marshgate lane, Stratford, E. I.C.8S., The Residency, Baroda, India 
(4) 1904. Cobbe, Hervic Nugent Grahame, F.G.S., 
1900. Clark, Surgeon-Lieutenant-Col.. Sir James |` 16 Victoria street, S.W. (3) 
Richardson Andrew, Baronet, F.R.C.S., | 1882.*Cochran, William, Overdale, Dunblane, 
D.P.H., Braywich grove, Maidenhead, |- Perthshire, N.B. 
Berkshire (3) 1899. Cochrane, J. R., J.P., Calder glen, Blantyre, 
1901. Clark, John, Messrs. Clark and Son, Broad- N.B. (1) 
way Works, Millwall Docks, E. (4) 1909. Cochrane, Morton Farrer, Department of the 
1881.*Clark, Mateo, Assoc.Inst.C.E., 9 New Broad Interior, Ottawa, Canada (3) 
street, E.C. 1904. Cock, Edward A. Langslow, Seremban, 
"1907. Clarke, Allen H., 74 Inverness terrace, W. (4) Federated Malay States (3) 
1884, Clarke, Sir Caspar Purdon, C.I.E., Metro- | 1909. Cockayne, Daniel, Central South African 
i politan Museum, New York, U.S.A. (1) Railways, Waterval Boven, Transvaal, 
1898. Clarke, Charles Bridger Orme, 4 St. Duustan’s South Africa (3) . 
alley, E.C. (4) 1881. Cockburn, James (1) 
1903. Clarke, H. E. C., Lealtad 6, Madrid, Spain | 1900. Cockerell, Douglas, Elm Tree house, Letch- 
(1) worth lane, Letchworth, Herts (4) 
1909. Clarke, Percy, 13 Fleet street, E.C. (1) 1903. Cofman-Nicoresti, J., M.P.S., 24 St. Gabriel’s 
1901. Clarke, R. F. D., care of Messrs. H. S. King road, Cricklewood, N.W. (3) 
and Co., 9 Pall Mall, S.W. (3) 1907. Cohen, Abner, J.P., Krugersdorp, Transvaal, 
1907. Clarke, His Honour Judge R. Johnson, South Africa (3) 
Monrovia, Liberia, West Africa (4) 1908. Cohen; George A., 71 Portland place, W. 
1892.*Clarke, Somers, F.S.A., 48 Albert court, 3 . 
Kensington gore, S.W. 1885. Cohen, Nathaniel Louis, 11 Hyde park ter- 
1898. Clarke, Stephenson Robert, Borde hill, Cuck- race, W. (3) 
field, Sussex (4) ` 1909. Coker, Herbert Spencer, District Commis- 
1905. Clarke, Thomas Ernest, 5 Magdalen road, sioner’s Department, Warri, Southern 
Wandsworth common, S.W. (3) i Nigeria, West Africa (1) 


1888. Claudet, Arthur Crozier, 6 and 7 Coleman | 1901. Colbourne, Thomas, 2 Prospect place, New- 
street, E.C. (4) port, Barnstaple (2) 


1892 Colbron, Joseph Parkin, 38 Osborn villas, 
Hove, Brighton (3) 

1850.*Colby, Thomas, Pantyderi, Blaenffos, R.S.0O., 
South Wales 

1902. Coldstream, William, B.A., 69 West Cromwell 
road, S.W. (2) 

1871. Cole, Alan Summerly, C.B., Victoriaand Albert 
Museum, S.W., and 6 Netherton grove, 
Chelsea, S.W. (4) 

1881. Cole, Alfred Clayton, 64 Portland place, W. 
(4) 

1909. Cole, George William, A.M.I.E.E., The 
Kanan Devan Hills Produce Company, 
Munnar P.O., S. India (4) 

1904. Cole, Professor J. Abayomi, Percival street, 
Freetown, Sierra Leone, West Africa (2) 

1905. Cole, Dr. J. W. E., Moorcroft, Hillingdon, 
Uxbridge (1) 

1891. Coleman, Harry, 24 Golden square, W. 


( 

1879.*Colfox Thomas Alfred, care of F. W. Matter- 
face, Chards Mead, Bridport 

1888. Collett, John Martin, Hillfield, Gloucester 
4 

1904. Colic, James V. B. (2) 

1908. Collier, George H., Woodcote, 17 Southend 
road, Beckenham (1) 

1906. Collingwood, John James, Clovelly, Cecil 
road, Upton Manor, E. (3) 

1880. *Collins, C. R., Hartwell house, Exeter 

1898. Collins, James Tertius, J.P., Churchfield, 
Edgbaston, Birmingham (4) 

1893.*Collins, Richard, Sitting Stones, Stoke Bishop, 
near Bristol l 

1909. Collins, Captain Robert H. Muirhead, R N., 
C.M.G., Office of the Commonwealth of 
Australia, 72 Victoria street, S.W. (3) 

1899. Colman, Russell J., Carrow, Works, Norwich 


4 

E a James, 31 Ferndale avenue, Tun- 
bridge Wells 

1880. Comerma, General Andrés A,, Royal Spanish 
Navy, Ferrol, Spain (3) 

1907. Conchie, James, 134 Porchester terrace, Hyde 
park, W. (2) 

1889. Congreve, Hubert, Moore, near Warrington 
(3) 

1909. Conn, W. J., Railway and Civil Engineer, 
State Railway, Papar, wd Jesselton, British 
North Borneo (1) 

1871.*ConNAUGHT AND STRATHEARN, His Royan 
Hieuness THE Douxe or, K.G., Bagshot 
house, Surrey 

3907. Conradi, Henry, 19 Ebbsfieet road, Crickle- 
wood, N.W. (1) i 

1903. Converse, C. Crozat, LL.D., Highwood, 
Bergen County, New Jersey, U.S.A. (3) 

1901. Cooch- Behar, His Highness the Maharajah 
Bhup, Bahadur of, G.C.I.E., C.B., Dar 
jeeling, India; (3) 

1907. Coode, Arthur Treveneu, B.A., 45 Abingdon 
villas, Kensington, W. (3) 

1882. Cook, Arthur Stanton (4) 

1897. Cook, Joseph, The Poplars, Codnor park, 
Alfreton (4) 

1906. Cook, Samuel Edwin, 3 Recreation road, 
Tientsin, North China (2) 

1905. Cooke, Arthur Clement, 9 Minster road, 
West Hampstead, N.W. (3) 

1906. Cooksley, Alfred, 31 Station road, Church 
End, Finchley, N. (1) 


1890. Coomber, Richard William, 92 Osborne road, 
Jesmond, Newcastle-upon-Tyne (4) 
1907. Cooper, Hon. Francis Alfred, C.M.G., 


M.Inst C.E, Director of Public Works, 


Colombo, Ceylon (4) 
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1900. 


1901. 
1906. 


1902. 


1889. 
1899. 
1905. 
1907. 
1901. 
1892. 
1892. 
1908. 
1906. 
1877. 
1908. 
1892. 
1891. 
1908. 
1904. 
1883. 


1898 
1892 


1898. 


1886. 


1906. 
1§98. 


1869. 
1906. 
1887. 
1903. 
1903. 


1906. 
1882. 
1908. 
i904. 


1908. Cooper, George Seton Halcott, The Natal 


Brewery, Pietermaritzburg, Natal, South 
Africa (3) 

Cooper, Henry, Cliffe house, Sheffield lane, 
Sheffield (1) 

Cooper, J. Bruce (4) 

Cooper, J. Paul, The Grove house, Hunton, 
Kent (3) 

Cooper, Sir Richard Powell, Bart., D.L., 
Shenstone Court, Lichfield, and Ashlyns 
Hall, Berkhampsted (1) 

Cooper, William, Education Office, Becket 
street, Derby (3) 

Cooper, Rev. William Hargreaves, F.R.S.L., 
F.R.G.S., Sidlands, Camborne (3) 

Cooper, William James, A.M.I.Mech.E., 
A.M.I.E.E., Bourne house, Whyteleaf, 
Surrey (1) 

Coplani, Fitz-John Henry, J.P., Mount 
Rodney Estate, St. Patrick’s, Grenada, 
British West Indies (3) 

Corder, George Alexander (2) 

Corder, William 178 Oakwood court, Ken- 
sington, W. (4) l 

Corderoy, George, 21 Queen Anne’s gate, 
S.W. (1) 

Corfield, Wilmot, 4 Moira street, Calcutta, 
India (1) 

Corkett, Frederic Thomas, 3 Redcliffe gar- 
dens, Ilford, Essex (3) 

Cornelissen, Louis, 22 Great Queen st., W.C. (3) 

Cornish, Tom, 4 Lloyd’s avenue, E.C. (1) 

Corsan, John Richard, 584 Gray’s inn road, 
W.C. (2) 

Corthell, E. L., D.Sc., Caixa 58, Rio Grande, 
Rio Grande do Sul, Brazil, S. America (3) 

Cosgrave, William A., Manipur, Assam, 
India (3) 

Cottingham, Captain Henry Langrishe, 
G.P.0., Antigua, British West Indies (3) 
Cotton, William F., Mountainville, Dundrum, 

Co. Dublin (4) 


.*Couper, John Duncan Campbell, B.A., 80 


Grosvenor street, W. 

Courtenay, Sir J. Irving, M.A., 263a Fal- 
coner s house, St. James’s court, Bucking- 
ham gate, S.W. (4) 

Courtney, Charles Frederick, The Sulphide 
Corporation, Ltd., 34 Queen street, Mel- 
bourne, Australia (3) 

Courtney, Frank Stuart, 38 Croxted road, 
Dulwich, S.E. (4) 

Coutts, Ernest Gray (4) 

Coventry, Henry G., Rothbury, Northum« 
berland (3) 

Cow, Peter B., Bleaheim, Streatham c»mmon, 
S.W. (4) 

Cowau, Major Bryce William, D.S.O., 
Cuwan’s Post, Mafeking, South Africa (1) 

Cowan, Edwin, 1 Earlsdale, Hall lane, 
Walton-on-Naze (1) 

Cowan, Col. James Henry, R.E., Satis 
House, Rochester (3) l 


*Cowan, Percy John, M.I.Mech.E., Assoc, 


M.Inst.C.E., 8 Henrietta street, Covent 
garden, W.C. l 

Cowling, Charles Ernest, 197 Inderwick road, 
Hornsey, N. (L) 

Cowtan, Mawer Cowtan, 309 Oxford street, 
W. (4 

Cox, n J., M.I.Mech.E., 104 Park street, 
Gloucester gate, N.W. (4) 

Cox, Major Percy Zachariah, C.S.I., C.I.E., 
Naval and Militarv Club, Piccadilly, W., 
and British Residency, Bushire, Persian 
Gulf (4) 
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1903. Coyle, Daniel, M.I.E.E. (3) 
1862.*Crace, John Dibblee, 18 Gloucester place, 
Portman square, W. 
1894.*Craddock, Albert, 23 York terrace, Regent’s 
park, N.W. 

Craig, Charles William, Southern Punjab 
Railwav, Bhatinda, Punjab, India (4) 

Craster, Major-General George Ayton, United 
Service Club, Pall Mall, S.W. (1) 

Crawford, Mrs., Dunsfauld Ryse, Chidding- 
fold, Surrey (4) 

Crawtord, Archibald A., 1 Esplanade road, 
Bombay, India (3) 

Crawford, Sir William, J.P., Mount Randal, 
Belfast, Ireland (1) 

Crawford-Frost, Rev. William Albert, M.A , 
2120 Chelsea terrace, Walbrook, Balti- 
more, Maryland, U.S.A. (1) 

Crewdson, Miss Gwendolen, 
Woburn Sands, &.S.0., 
(3) 

Crichton, Lionel A., 18 Hamilton terrace, 
N.W. (4) 

Cripps, Sir Charles Alfred, K.C. V.O., K.C., 
1 Essex court, Temple, E.C., and 15 
Queen’s gate gardens, S.W. (3) 

Cripps, Frederick Southwell, 71 King 
William street, E.C. (3) 

*Crisp, Sir Frank, LL.B., 5 Lansdowne road, 
Notting hill, W. 

Crittall, Richard, 27 Noel street, Wardour 
street, W. (3) 

Crocker, Ernest George, A.M.I.Mech.E., 
H.M. Naval Establishment, Rosyth, Fife, 
N.B. (3) 

Croll, James, 15 Wellmeadow road, Paisley, 
N.B. (3) 

Cromer, Fal of, O.M., G.C.B., G.C.M.G., 
K.C.S.I., C.I.E., 36 Wimpole street, W. 


1906. 
1894. 
1896. 
1894. 
1905. 
1904. 


1894. Homewood, 


Bedfordshire 
19083. 
1892. 


1889. 
1878. 
1903. 
1906. 


1906. 
1908. 


1) 
Ges sti Lt.-Col. Rookes E. B., C.B., 
M. Inst.C.E., Thriplands, Kensington court, 
W. (3) 
rs Sir William, F.R.S., 7 Kensington 
park gardens, W. 

1897. Cross, Charles Frederick, 4 New court, 
Lincoln’s inn, W.C. (2) 

1906.*Cross, Miss Margaret, Oakbraes, Godalming, 
Surrey 

1906. Cross, Reginald Thomas Green, A.M.I. 
Mech.E., Khoreel Tea Estate, Daloo P.O., 
Cachar, India (3) 

1895.*Cross, Right Hon. Viscount, G.C.B., 
G.C.8.I., 12 Warwick square, S.W., and 
Eccle Riggs, Broughton - in - Furness, 
Lancashire 

1905. Crosse, L. Arthur, J.P. (4) 

1884. Crossley, Sir William J., Bart., M.P., Glen- 
field, Altrincham (4) 

1893. Crosthwaite, Sir Charles H. TF., K.C.S.I., 
Long acre. Shamley green, Surrey (3) 

1893. Crosweller, William Thomas, F.Z.S., Kent 
lodge, Sideup, Kent (3) 

1902.*Crouch, Archer Philip, 106 Cannon street, 
E.C. 

1869. Crowley, Frederick, Ashdell, Alton, Hants 


1881. 


3 

1881. ties Richard William, 
Cockspur street, S.W. (4) 

1905. Cuff, Herbert Mackenzie, Eastern Extension, 
A. and ©. Telegraph Company, Singapore, 
Straits Settlements (1) 

1893. Cuff, J. Clement, Emerald hill, Epsom, 
Auckland, New Zealand (1) 

i901. Cumming, John Ghest. M.A., United Service 
Club, Calcutia, India (2) 


J.P., 21 


1891. Cundall, Frank, Institute of Jamaica, Kings- 
ton, Jamaica (4) 

1892.*Cunningham, Lieut.-Colonel Allan J. C., 20 
Essex villas, Kensington, W. 


1908. Cunningham, P. A., 64 Esmond road, Bed- 
ford park, W. (1) 

1908. Cunningham, William M., M.A., 174 North 
Fourth street, Newark, Ohio, U.S.A (3) 

1885. Cunynghame, Sir Henry Hardinge, K.C.B., 
Home Office, Whitehall, S.W. (2) 

1874. Currey. Eliott S., Fachlwyd hall, Cyffylliog, 
Ruthin (1) 

1904. Currey, Percivall, F.R.I.B.A., 37 Norfolk 


street, Strand, W.C. (1) 

1884.*Curtis, Richard 

1906.*Curtis, Walter Septimus, M.A., 4 Norfolk 
crescent, Hyde park, W. 

Curtis - Hayward, Arthur Cecil, M.A., 
Maxwell house, Arundel street, Strand, 
W.C. (3) 

1895.*Curzon of Kedleston, Lord, G.C.S.I., 

G.C.I.E., 1 Carlton house terrace, S.W. 

1906.*Cuthbert, Captain James Harold, D.S.O., 

J.P., Beaufront Castle, Hexham 

1901. Cutlack, William, The Grange, Littleport, 
Isle of Ely (1) 

Cutler, George Benjamin, 10 St. John’s park, 
Blackheath, S.E. (3) 


1885. 


1885. 


1907.*Denmark, His Masesty Tue Kına or, 
K.G. i 

da Conceiçao, Jose Maria, jun., Assoc.M. 
Inst.C.E., Caixa 321, Rio de Janeiro, 
South America (3) 

Dadachanji, Rustonshaw K., B.A., LL.B., 
Kalbadevie road, Bombay, India (4) 

Dale, Albert A. M., South Qu’Appelle, 
Saskatchewan, Canada (3) 

Dale, George Williams Mellville, Chancery 
lane Safe Deposit, 64 Chancery lane, W.C, 


1909. 


1907. 
1909. 
1881. 


(1) 
1905. Dale, Hylton William, 60 Onslow gardens, 


S.W. (4) 


1907. Dallas, Arthur, Messrs, Atkinson and Dallas, 
4 Peking road, Shanghai, China (2) 
1881.* Dalman, Tomas José 


1900.*Dalton, Sir Cornelius Neale, K.C.M.G., C.B., 
Eskhaven, East Heath road, Hampstead, 
WwW 


N.W. 

1897.* Dalton, Rowland Neale, Hillside, Lindfield 
gardens, Hampstead, N.W. 

Damon, Samuel Mills, Honolulu, Hawaii 

4) 

Doa Frederick Holkham, Lyndhurst, 
Castle hill, Ealing, W. (3) 

Dani, Purushottam Ganesh, B.A., B.Sc, 
Assistant Engineer, P,W.D., Jammu, 
N.W. Railway, Punjab, India (3) 

Danson, Francis Chatillon, 74 Bidston road, 
Birkenhead (3) 

Darbishire, William Arthur, D.L., J.P., 
Penybryn, Carnarvon (3) 

Darby, Harold, 70 Windermere road, Ealing, 
W. (3) 

Darby. Stephen, Cookham Dean (1) 

Darby, William Evans, LL.D., 47 New 
Broad street, E.C. (4) 

d’Arenberg, Prince, Compagnie Universello 
du Canal Maritime de Suez, 9 Rue Charras, 
Paris, France (3) 

Darley, Cecil West, I.8.0., M.Inst.C.E. 6 
Arkwright road. Hampstead, N.W. (4) 

1906. Darley- Hartley, Mrs. Harriet (2) 

1900.*Darwin, Major Leonard, R.E., 12 Egerton 

place, S.W. 


1903. 
1886. 
1905. 


1899. 
1897. 
1909. 


1873. 
1903. 


1909. 


1904. 
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1905. 
1907. 


Das, Gopal Bulhub, M.A., B.L. (3) 

Das, Madhua Sudan, C.I.E., Katak, India 
(3 

Das, EA Assoc. M. Inst.C. E., Pan- 
chanuntolah, Howrah, Bengal, India (3) 

Das, Miss Shaila Bala, care of M. S. Das, 
C.I.E., Katak, India (3) 

Dastidar, Rajanikanta Rai, M.A., Dastidar 
House, Sylhet, India (3) 

Dastoor, Nowroze Jamshed, 40 Malabar hill, 
Walkeshwar road, Bombay, India (3) 

Datta, Dina Nath Prithu, M.D., Hoshiarpur, 
Punjab, India (1) 

Davenport, Gilbert, Westbury, Whitefriars 
crescent, Westcliffe-on-Sea (4) 

Davids, Richard Gore Brabazon, Pedreira, 
Sao Paulo, Brazil (2) 

1896.* Davidson, Charles Irvine, St. Gothard, 
Princes road, Lewisham, S.E. 

Davidson, L. F. W., Park house, Cullen, 
N.B. (1 

Davidson, Samuel Cleland, Sirocco Works, 
Belfast, and Seacourt, Bangor, Co. Down 


1909. 
1907. 
1909. 
1900. 
1909. 
1901. 
1884. 


1901. 
1890. 


(4) 
Davidson, T. Gerard, 44 Great Russell street‘ 


1908. 
W.C. (4) 

1906.* Davidson, Rev. William, The Manse,Chryston, 
by Glasgow 

1907. Davies, C Gilbert, Messrs. Davies and 
Thomas, The Bund, Shanghai, China 
(3) 


1899. Davies, Dixon Henry, Great Central Rail- 
way, Marylebone Station, N.W. (4) 

Davies, George, 4 St. Ann’s square, Man- 
chester (1) 

Davies, Henry A , The Hawthorns, Bradley, 
near Bilston, Staffordshire (1) 

Davies, Julien T., Mutual Live Ruilding, 34 
Nassau street, New York City, U.S. A. (3) 

*Davies, Lieut.-Col. Sir Horatio David, 
K.C.M.G., M.P., Alderman, 23 Great St. 
Helens, E. C. 

Davies, James Bright, 
Nigeria, West Africa (3) 

Davies, W. J., Tupsley lodge, 


1858. 
1907. 
1909. 
1888. 


1906. Lagos, Southern 


1897. Hereford 

Davis, Alfred A., A.M.I.E.E., corner of 
Kapteyn and Banket streets, Hospital hill, 
Johannesburg, Transvaal, South Africa (4) 

ele ae M.V.O., 147 N ew Bond street, 

(2 

Davis, E. A., Fernando Po, South-West 
Africa (3) 

Davis, George Herbert, 5 Tressillian crescent, 
St. John’s, S.E. (4) 

* Davis, Lewis, 7 Bute crescent, Cardiff 

Davis, William Harry, 146 Calle Zabala, 
Monte Video, Uruguay, South America (8) 

Davison, Henry, 88-90 Palmerston house, Old 
Broad street, E.C. (3) 

Davison, Col. Thomas, care of Messrs. Glyn, 
Mills, Currie and Co. ., Lombard street, 
E.C. (8) 

1901.* Davison, William Henry, M.A., 37 Kensing- 
ton park gardens, W. 

1902.* Davy, Joseph Burit, State Agrostologist and 
Botanist, Department of Agriculture, 
Pretoria, Transvaal, South Africa 

1902.* Daw, Frederick R. Williams, The New 
Zealand Crown Mines Company, Limited, 


1908. 


1904. 
1908. 
1906. 


1867. 
1909. 


1898. 
1881. 


~—Karangaheke, -near Auckland, New. Zea- 
land 

1903. Daw, John Williams, M.I.M.M., Walreddon 

manor, Tavistock, Devon (4) 


1894. Daw, Zacharias Williams, L1 Queen Victoria . 


street, E.C. (3) 


1862. Dawson, Henry, 6 Finsbury circus, E.C. 


(1 l 

1903. D John Eugène, F.R.G.S., 
place, St. James’s, S.W. (4) 

1903. Dawson, Robert A., A.R.C.A., Municipal 
School of Art, College square, Belfast 


2) 

1894. Dalon, W. Bruce, 6 Old Queen street, 
Westminster, S.W. (4) 
1871.*Day, Charles, 96 Mount street, 

square, W. 

1881.* Day, Ernest, 6 Sansome place, Worcester 

1892. Day, Lewis Foreman, 15 ‘laviton street, 
Gordon square, W.C. (3) 

Daymond, John, 1-7 Edward street, Vaux- 
hall bridge road, S.W. (3) 

Deacon, Edward, Pentillie, Leopold road, 
“Wimbledon park, S.W. (4) 

Deacon, Octavious, 150 and 154 Leadenhall 
street, E.C. (4) 

Deadman, Henry Edward, 10 Bolingbroke 
grove, Wandsworth common, S.W. (1 ) 
Deadman, Thomas W., 58 Northcote road, 

St. Margaret’s, Twickenham (4) 
Dean, Frederic William Charles, M.I.Mech.E., 
Royal Arsenal, Woolwich (4) 
Deane, Hon. Mr. Justice, 37 Lennox gardens, 
S.W. (3) 
Deane, Reginald, A.I.N.A., Irish Lights 
Office, D’ Olier street, Dublin (4) 
1888.*Debenham, Frank, 1 Fitzjohn’s 
N.W. 
1903. de Carteret, Captain Wiliam George Squares, 
P.O. Box 456, Halifax, Nova Scotia, and 
The Pines, Beer, near Seaton, Devonshire 


Berkeley 


1899. 
1909. 
1909. 
1896. 
1905. 
1904. 
1893. 
1904. 


avenue, 


(3) 
1900.*DeCastro, John Paul, 1 Essex court, Temple, 
E.C 


1909. Defoe, Professor L. M., 810 Virginia avenue, 
Columbia, Missouri, U.S.A. (3) 

1901.*De Friese, Lafayette H., Broad street house, 
Old Broad street, E.C., and 32 Liberty 
street, New York, U.S.A. 

1908. de Gruchy, Charles, Heathfield lodge, Wands- 
worth common, S.W. (1 

1903. De Laessoe, Harold H. A. (2) 

1905.*De Landero, Carlos F., Apartado 3, Pachuca, 
Mexico 

1900. Delgado, Gershom, Union Jack house, 55 East 
road, City road, N., and 256 Gloucester 
terrace, W. (1) 

1904. *Delmé-Radeliffe, Lieut.-Col. Charles, C.M.G., 
United Service Club, Pall mall, S W. 

1909. De Loach, Professor "Robert J. H., State 
College of Agriculture, University of 
Georgia, Athens, Georgia, U.S.A. (3) 

1909. Demers, Captain Louis Arthur, Office of the 

Chief Examiner of Masters and Mates, 

Ottawa, Canada (3) 

Minvielle, Charles d’Etcheparre, 
Laurence Pountney lane, E.C. (3) 
1901.*Deneke, Moritz, 2 Cambridge gate, N.W. 
1891. De Neufville, Richard, Willoughby house, 

Crystal Palace park road, Sydenham, S.E. 


1909. de 18 


(2) 
1904. Dennis, Henry Herd, Cognac, Charente 
France (4) 


1904. Dennis, William, Arbulusia house, 
desley-on-Sea (1) 

1890.*Denny, Archibald, Leven Ship ie Dum- 
barton, N.B. 

1898. Denny, George A. (4) cok 
1905. De Nordwall, Charles F., 
road, Croydon (4) 

1905. Densham, Sidney change 152 Adelaide road, 


W. (4) 


15 Tavistock _ 


Mun- 


4 Park k 


1880.*Dent, Sir Alfred, K.C.M.G., 54 Old Broad: 
street, E.C., 

1889. Dent, Clinton T., F. R. C. S., 61 Brook street, - 
W. 


(4) 
1880. * Dent, Edward, 54 -Old pu street, E.C. 
1907. Deo, Rajendra Narayan Bhanja, Raja of 
Kanika, Katak, India (3) 


1906. De Pass, Eliot Arthur, 23 Queen’s gate. 


terrace, S.W. (4) 


1876.*Dering, ‘George Edward, Lockleys, Welwyn, - 


Herts 
1900. De Rustafjaell, Robert, F.R.G.S. s Luxor, | 
} Egypt (3) i 
1892. De Saubergue, Arthur, Mill house, Welton, 


Burgh S.O., Lines. (1 ) 
Desborough, Cap t. Arthur P. H., R.A., 
Home Office, Whitehall, S.W. (3) 
de Silva, W. A, J.P., Darley 
Colombo, Ceylon (2) 


1902. 
1908. 


1907. 
South Australia (2) 
De Vahl, Arthur D.5 
2) 
Berard, Harischandra Keroba, Lady Jamset- 
jee road, Dadar, Bombay, India (4) 
1892. *Deverell, Frederick Harold, 7 Grote’s place, 
blackheath, S.E. 
De Vinne, Theodore Low, 300' West 76th 
street. New York, U.S.A. ‘1) 
de Voss, Mrs. Emilia V., 5 EHichénstrasse, 
Gross Flottbek, Holstein, Germany (1) 
. Dewar, Sir James, LL.D., F.R.S., 1 Scroope 
terrace, Cambridge (4) | 
. De Werte, Augustus, Chantrey house, 
Eccleston street, Eaton square, S.W. (3) 
57. De Worms, Baron, Milton place, Egham, 
Surrey, and 17 Park crescent, N.W. (1) 
. De Worms, Baron Percy George, F.R.S.L., 
` 21 Lowndes street, S.W. (4) 


1869. -, 97 Lancaster gate, Ww, 


1908; 


1902. 
1909. 


1880. 
hurst, Kent (3) 

1900.*Dholu, Khan Bahadur Muncharji Rustomji, 
C.I. E., 27 Trinity street, Dhobie Talao, 

- Bombay; India ` 

1904. Dick, Alexander Frederick Henry, 41 Lee 

l road, Blackheath, S.E. (4) 

1901.*Dick, Jonn Moncr'eff, 72 Holland. park, W. 

1904. Dickens- Lewis, George Edwards, 
chambers, Shrewsbury (3 

1909. Dickson, Archibald Allan Clifford, A.I.M.M., 
F.G.S., M.A.1I.M.E., Rejoulie P.O., vid 


Nawadah, E.I.Rly., Gaya District, India (2) 


1905. Dickson-Brown, S., M. A., 36 Regent square, 
W.C. (4) 
Diefenbach, Julius von, Marienstrasse 35, 
Stuttgart, Wurtemburg (3) 
1899. Digby, William P., 28 Victoria street, S.W. (4) 
1857.*Dilke, Right Hon. Sir Charles W., Bt., 
M. P., 76 Sloane street, S.W. 
1908. Din, Hon. Mian Mohd. Shah, B.A., Lahore, 
Punjab, India (1) 
1904. «Dingwall, William Burliston’ Abigail, Sta. 
Maria de la Paz, Apartado 116, Matehuala, 
San Luis Potosi, Mexico 
1903. *Dinshaw, Hormusjee Cowasjee, Steamer Point, 


1897. 


Aden 
1906.*Divecha, Ramchundra Nursey, A.M.I. 
Mech.E., Sugar lane, Baeloopar “Post, 


Ahmedabad, India 

1895. Dixon, Arthur William, 130 Abbey road, St 
John’ s wood, N.W. (3) 

1902.* Dixon, Frederick Thomas, B.A., 
land. gardens, Muswell hill, N. 


1906. Dixon, G. E., M.D. (3) 


1900. Dixon, John, The Mount, Bitterne park, ` 


Southampton (3) 


gard ens, 


Desmond, Veterinary-Surgeon J., Adelaide, 


1908. 


1893. 
1900. 


Dewrance, John, Cranmore place, Chisle- 


Talbot 


38 Wood- : 


1907. Dixon, John, 7 Curzon street, Maryport (2) 

1901. * Dixon, Captain Richard T. , R. E., Langdown 
Firs, Hythe, Southampton 

1901. Docker. Frank Dudley, J.P., The Gables, 

` Kenilworth (2) 

'1890. Docwra, Colin, Bar, 
Herts (4) 

1887.*Docwra, John William, Ball’s pond, N. 

.1896. Dodd, J ohn, J.P., The Hollies, Werneth, 

l Oldham (4 ') 

Doerr, Louis, Karl road, Bermondsey, S. E. 


Heronfield, Potters 


"1909. 


(3) 
Dollar, John A. W., M.R.C.V.S., F.R.S.E., 
56 New Bond street, W. (3) 


1904. 


1881. Dollman, Charles, 80 Oakwood court, Ken- 
: ` sington, W. (4) . 
.1894. Dolman, Osmer S., 6 New Compton street, 
Soho, W. (1) 


1889. Donaldson, Hay Frederick, ©. B. , Wood lodge, 
Shooter’s hill, Kent (3) 

Donkin, D., Albemarle, Wimbledon common, 
S.W. ay : 

Donne, William, Cleveland, Leigham court 
road, Streatham, S.W. (2) 

Donnithorne, Harold Edward, A.M.I.E.E., 
76 Queen’s gate, S.W. (3): 

Donohue, Major William Edward, A.S.C., 
M.I Mech.&., St. Ives, South Farn- 

borough, Hants (3) : 

1908. Dorn, Felix, 21 Belsize square, N.W. (3) 

Dos Santos, José Americo. M.Inst.C.E, 
Caixa 748, Rio de Janeiro, Brazil, South 
‘America (4) 

Douglas, James, Spuyten Duyvil, New York 
City, U.S.A. (4) 

Douglas, Loudon McQueen, 3 Lauder road, 
Edinburgh (1) 

Douglas, Robert H., care of Commissioner 
of “Customs, Shanghai, China (3) 


1901. 
1890. 
1908. 

1909. 


1905. 
‘1886. 


Douglas, William Carstairs, 9 Trebovir road,- 
1898. Doat. 7 powie Lambeth Pottery, S.E. 
1904. Dove, Frederick L., 15 Studd street, Isling- 
1892. Dowling, Downie John, Sycamore, Clive ave- 


nue, Hastings (1) | 

Dowson, Ernest Alfred, 45 Newhall street, 
Birmingham (1) 

Dowson, Joseph Emerson, M-Inst.C.E., 39- 
Victoria street, Westminster, S.W. (4) 

Doyle, Kinsley Dryden, M.A., Calle Cordoba 
341, ‘Tucuman, Argentine Republic, South 
America (2) | 

Dressler, Conrad, 2a Wetherby terrace, Earl’s 
court, S.W. (3) 

Drew, Alexander (3Y E 

Drewry, Fred. W., Winnipeg, Manitoba, 
Canada (4) l ; 

Dring, W. A., C.I-E., Oriental Club, Han- 
over square, W. (3) i 

Drummond, C. St. Bride Foundation, 
Bride lane, Fleet street, E.C. (4) ` 

et C. S., 87 and 89 Aldgate, E.C. - 
(4 

‘Drummond, George James, 
square, S.W. (3) 

Drury, Henry George, M.V. O., St. Oswald's, , 
Downs road, Clapton, N,E. (1 ) 

1857.*Ducie, Earl of, F.R.S., 'Tortworth court, 

; ~ -Wotton-under-¥ dge, Gloucestershire, and 

16 Portman square, W. 


1905. 
1882. 
1895. 


1906. 


1900. 
1909. 


. 1900. 
1899. 
1904. 
'1868. 14 Belgrave - 
1905. 


1909. Dudgeon. Gerald C., Imperial Institute, 
. = South Kensington, S.W. (3) 
1908. Dudhoria, Bijoy Sing, Azimganj, District - 


Murehidabad, Bengal, India (4) 
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1904. Dudley, Mrs. Lucy Bronson, Grand Central | 1904. Edmonds, Major Richard James, M.I. 
Station, New York, U.S.A. (2) Mech.E., Park villa, Beaconsfield road, 
1903. Dudley, Plimmon Henry, Ph.D., Grand Westcombe park, S.E. (3) 
Central Station, New York. U.S.A. (1) 1888. Edmunds, Henry, Antron, Upper Tulse hill, 
1907. Dukes, Thomas William, Vryheid, Natal, S.W. and 2 Queen Anne’s gate, S.W. (3) 


1907. Edwardes, Stephen M., Highfield, The Ridge, 
Malabar Hill, Bombav, India (4) 


Edwards, Mrs Helen Agnes, Flat C, Artil- 


South Africa (3) 
Duncan, Harold Malcolm, Fairlawn, Wey- 
bridge, Surrey (4) 


1906. 
1907. 


1908. Duncombe, H. F., Constitutional Club, lery mansions, Victoria street, S.W. (1) 
Northumberland avenue, W.C. (4) 1905. Egerton, His Excellency Sir Walter, 
1909. Dunlop, David John, Inch Works, Port K.C.M.G., Government house, Lagos, 
Glasgow, Scotland (1) West Africa (3) 
1896. Dunn, Edmund Richard, 90 Queen street, | 1888. Eiloart, Frederick Edward, 40 Chancery 
Ramsgate (4) lane, W.C. (4) 
1908. Dunn, George Owen William, M.Inst.C.E., | 1905. Eldred, Byron E., Tuckahoe, New York, 
car? of Messrs. Grindlay and Co., 54 U.S.A. (1) 
Parliament street, S.W. (2) 1908. Eldridge, T. J., care of Imperial Maritime 
1886. Dunn, John, 1 John street, St. James’s Customs, Shanghai, China (1) 
square, S.W. (1) 1908. Elles, E. H., 6 Short street, Calcutta, India 
1909. Dunscomb, Samuel Whitney, Junr., A.M., 


\3) 
Ellington, Edward Bayzand, Palace chambers, 
Bridge street, S.W. (1) 
Elliot, George Francis Scott, M.A., B.Sc., 
Newton, Dumfries, N.B. (1) 
1862.*Elliot, William Henry Fletcher 
1896. Elliott, Sir Charles A., K.C.S.I., 
wood, Wimbledon park, S.W. (2) 


Ph.D., LL.B., 34 Pine street, New York | 1885. 
City, U.S.A. (2) 

Dupernex, Hubert Emile, 16 Ranelagh villas, 
Hove, Sussex (1) 

Durand. Sir Henry Mortimer, G.C.M G., 
K.C.S.I., K.C.I.E., Atheneum Club, Pall 
Mall, S.W. (3) 


1906. 1895. 


1897. 
Fern- 


1908. Durham, Frank Rogers, A.M.I.C.E., 11 | 1909. Elliott, George Goodban, Central South 
Orsett terrace, W. (4) African Railways, Pretoria, Transvaal, 
1868. Durning - Lawrence, Sir Edwin, Bt., South Africa (38) 


Ellis, Clement Campbell, 82 Lancaster gate, 
W. (4) 

Elmer, J. J., Ethelmar house, Waverley 
road, Crouch end, N. (4) 

. Elphinstone, Sir Howard Warburton, Bart., 

2 Stone buildings, Lincoln’s inn, W.C. 


LL.B., B.A., King’s Ride, Ascot, Berks, | 1905. 
and 13 Carlton house terrace, S.W. (1) 
Duthy, John Walter Brand, Islip, Thraps- 
ton (3) 
1900.*Dwarkadas, Naranjee, Whiteaway Laidlaw 
buildings, Hornby road, Fort, Bombay, 
India 
1903. Dwyer, Feargus, 
Putney, S.W. (3) 
1884. Dyer, Henry James, 21 Lanark villas, Maida 
vale, W. (2) 
1866. Dyke, Right Hon. Sir William Hart, Bt., 
Lullingstone Castle, Dartford, Kent (4) 
1882.*Dysart, Earl of, Ham house, Petersham ; 
Buckminster park, Colsterworth, Grant- 
ham, Lincolnshire; and Brooks’s Club, 
St. James’s street, S.W. 
1897. Dyson, Robert, Rother Iron Works, Rother- 
ham (1) 


1893. 1898. 


(3 
: Elsie, Charles, 46 and 47 Redcross street, 
E.C. (4) 
. Emanuel, Frank L., 67 Ladbroke grove, 
Kensington, W. (3) 
1887. Emden, Walter, 2 Lancaster place, Strand, 
W.C. (3) 
1908. Empain, Baron Edouard, 33 Rue du Congrès, 
Brussels, Belgium (4) - 
1907. Emslie, B. Leslie, Dominion Agricultural 
Offices of the Potash Syndicate, 1102-1105 
Temple building, Tcronto, Canada (4) 
1898.*English, Frederick Alexander, Addington 
park, Croydon 
1883.*Eno, James Crossley, Wood hall, Dulwich, 
S.E 


11 Carmalt gardens, 


; Erhardt, William, 611 Bismarck strasse, 


1891. Earle, Hardman Arthur, Knightsbridge Charlottenberg, by Berlin, Germany (4) 


mansions, Brompton road, S.W. (4) 1906. Ericsson, Axel Fredrik, J.P., Mayfield, 
1909. Karly, Sydney Charles, Assoc. M.Inst.C.E., Jesmond, Newcastle-upon-Tyne (4) 
The Continental Pure Ice Co., Boulogne | 1905. Erikson, Anthony, Assoc.I.N.A., 20 Hum- 


mum street, Fort, Bombay, India (4) 
. Erlanger, Baron, 20 Bishopsgate street 
within, E.C. (4) 


sur Mer, France (3) 
1901. Eastlake, Arthur William, Grosmount, Palace 
i road, Streatham hill, S.W. (1) 


1889.* Easton, John Marshall, Tordarroch, Helens- | 1890. Erskine, R. Stewart, 10 Ovington gardens, 
burgh, N.B. S.W. (2) 
1906. Eaton, Edmund (4) 1908. Esch, Vincent J., Architect’s Office, Bengal- 


Nagpur Railway, 11 Garden Reach, Cal- 
cutta, India (1) 

. Eschwege, Hermann, Sunnyside, Mayow road, 
Forest hill, S.E. (1) 


1885. Ebner, Joseph Frederick, Knighton, The 
Manor Way, Blackheath park, S.E. (4) 

1880.*Eckstein, William, Assoc.M.Inst.C.E., Lal- 
kothi, Chartfield road, Putney hill, S.W. 


1906. Eddy, Sidney Arthur, Carn Brea house, | 1907. Escudier, John L., 8 Woodstock road, Chis- 
Observatory, Cape Town, South Africa (3) wick, W. (2) 

1898. Edgcumbe, Kenelm, Collindale Works, | 1902. Etherington, John Francis, Hersham, Surrey 
Hendon, N.W. (3) (3) 

1904. Edge, S. F., 3 Whitehall court, S.W. (3) 1906. Etti, Captain Charles, M.A. (3) 

1909. Edgerley, Sır Steyning William, K.C.V.O., | 1907. Euba, Rev. W. B., Wesleyan High School, 


1898. 


C.i E., Hawthorndene, Hayes, Kent (3) 
Edmonds, Frederic Bernard, 6 Clement’s inn, 
W.C. (1) 


Marina, Lagos, West Africa (4) 


. Evans, Charles J. Mackenzie, 18 Colville 


square, Bayswater, W. (3) 


1909. Evans, Evan, A.MI.E.E., Ryan street, 
Stratford, Taranaki, New Zealand (1) 

1895. Evans, George, 1 Wood street, E.C. (3) 

1907.*Evans, J. W., Belleville, Ontario, Canada 

1906. Evans, M. Llewellyn, Mount Vernon, Cater- 
ham Valley (4) 

1899.*Evans, Peter MacIntyre, M.A., Clothworkers’ 
hall, Mincing lane, E.C. 

1896. Evans, Richardson, The Keir, Wimbledon 
common, S.W. (3) 

1875.*Evans, William Herbert, 13 Copthall court, 
E.C 


1896. See ackson, J. E., 19 Holborn viaduct, 
.C. (4) 
1904. Eve, DRA William, 23 Sheen Gate man- 
sions, East Sheen, Mortlake, S.W. (4) 
1909. Everest, Miss Ethel Gertrude, Chippens 
Bank, Hever, Kent (4) 
1889.*Evill, John Percy, 9 Northumberland place, 
Bayswater, W. 
Ewing, William, 45 Renfield street, Glas- 
gow (4) 
Ewing, William Leckie, Private Bag, Umtali, 
Rhodesia, South Africa (1) 


1902. 
1907. 


1901. Fagan, Patrick James, Ludhiana, Punjab, 
India (4) 

Fairclough, Morrison, Courtlands, Cumber- 
and gate, Kew (2) 

Fairweather, Wallace Cranston, M.A., 65 & 
66 Chancery lane, W.C. (3) 

Falk, Salomon, Messrs. Falk, Stadelmann 
and Co., Ltd., 83 to 87 Farringdon road, 
E.C. (3) 

Farlie, John Burke, F.C.S., 54 Wellington 
road, Old Charlton, S.E. (4) 


1879. 
1903. 
1901. 


1892. 


1900. Farmer, Charles, 35-37 Bartholomew-close, 
E.C. (4) 

1908.*Farnan, Francis, 70 Lexham gardens, Ken- 
sington, W. 


1883.*Farnan, Walter 

1905. Faulkner, Alfred Robert, Fairholme, Worple 
road, Wimbledon (2) 

1903. Faulkner, Arthur, The Gables, St. Peter’s 
park, St. Alban’s, Herts (3) 

1906. Fanlkner, P. Leo, Indian Police, Dacca, 
Eastern Bengal, India (4) 

1893. Faviell, Charles V., 5 Friars Stile road, 
Richmond, Surrey (3) 

1887.*Faviell, Frederick Henry, The Cottage, Lough- 
ton, Essex, and 52 Leadenhall street, E.C. 

1874.* Fawcett, Joseph 

1888.*Fegen, Charles Milton, M.R.C.S., L.R.C.P., 
Town hall, Fell road, Croydon 

1904. Feitelberg, Samuel (2) 

1907. Felberman, Lonis, Bladen lodge, Bolton 
gardens South, S.W. (1) 

1903. Fenix, George, Cala, Cape Colony, South 
Africa (1) 

1858.*Fenn, Joseph, 49 Pelham road, Wimbledon, 
S.W. 

1904. Fennell, John Howard, care of North Cerro 
Muriano Mines, Ltd., Estaeion de Cerre 
Muriano, Cordoba, Spain (3) 

1903. Fenning, Edward George, care of Chief Sur- 
veyor, Survey Department, Entebbe, 
Uganda, B.E. Africa (3) 

1882.*Ferguson, Alexander 

1903. Ferguson, James, 4 Warltersville road, Crouch 
hill, N., and 91 Fore street, E.C. (4) 

1900.* Ferguson, John, C.M.G., Southfield house, 
Watford 

1897. Ferguson, William Bates, K.C., M.A., 48 
Compayne gardens, South Hampstead, 
N.W. (8) 
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1905. 


1883. 


1880 
1909 


1900 
1884 


1884. 
1908. 
1888. 
1901. 
1904. 
1877. 
1898. 
1909. 


1893 


1907. 
1906. 
1897. 
1906. 
1892. 


1905 
1901 
1904 
1900 
1902 
1883 
1904 
1903 


1883 


1893 


1906 
1909 


1888. 
1906. 
1907. 
1908. 


1902. 
1899. 


Fernandez, George Anthony, 6 D’ Almeida 
street, Singapore, Straits Settlements 
4 


Ferranti, S. Z. de, Grindleford bridge, near 
Sheffield (2) 

*Ferrers, Earl, Staunton Harold, Ashby de la 
Zouch 

Fettes, James Dollery, Assoc.M.Inst:C.E., 
Municipal Engineer’s Office, Penang, 
Straits Settlements (3) 

*Field, Arthur Strickland, The How, St. 
Peter’s avenue, Caversham, Reading 

*Fielden, Edward Brocklehurst, Condover 
hall, Shrewsbury 

*Fielden, John Ashton, Centre vale, Todmor- 


den 

Fighiera, Felix, Arborfield, Wimbledon 
park, S.W. (1) 

Filliter, Edward, 3 Rosslyn hill, Hampstead, 
N.W. (3) 

Finlay, Dr. Charles J., 160 Campanario 


street, Havana, West Indies (1) 
Finlay, James Fairbairn, C.S.1., Aldersey 
Croft, Guildford (1) 

Finn, Alexander, British Consul General, 
Valparaiso, Chile (4) 
Finny, Commander T. G. R., R.I.M., 

23 Albany road, St. Leonards-on-Sea (3) 
Finsler, August, 9 Great Tower street, E.C. 
4 


(4) 
.* Firebrace, Lieut.-Colonel Frederick, R.E., 28 


Old Queen street, Westminster, S.W. 
Firminger, Rev. Walter K., B.D., M.A., 
Kidderpore Vicarage, Calcutta, India (4) 
Fisher, Henry Herbert, Calle Sucre 1841, 
Belgrano, near Buenos Aires, Argentine 
Republic (3) 

Fitch, Frederick George, Pines, Enfield (8) 

Fitton, Hedley, A.R.E., Stile house, Hasle- 
mere, Surrey (3) 

FitzGerald, Prof. Maurice Frederick, M.A., 
Queen’s College, Belfast (4) 

*Flack, Albert, 264 Borough High street, 
S.E. 

Flanagan, Henry George, Prospect Farm, 
Komgha. Cape Colony, South Africa (3) 
Fleischmann, F. N. A., M.A., E.C.S., 

37 Palace court, Bayswater, W. (2) 
*Fleischmann, Hugo, H.B.M. Consulate, 
Quezaltenango, Guatemala. 
Fleming, C. A., Delhi, Punjab, India (1) 


.*Fleming, James, 136 Glebe st., Glasgow 


Fleming, Robert, 2 Princes street. E.C. (3) 

Fletcher, Banister Flight, 29 New Bridge 
street, E.C. (4) 

Fletcher, Charles Edward, Kenward, Yalding, 
Kent, and Union Club, Trafalgar square, 
S.W. (2) 

Fletcher, George, Department of Agriculture 
and Technical Instruction for Ireland, 
Upper Merrion strect, Dublin (1) 

Fletcher, Joshua, Ellerslie, Alberta, Canada 
(2 


(2) 

*Fletcher, Keddey Ray, The Manor House, 
Abbott’s Ann, Andover, Hants 

Fleuss, Henry A., Dunstan lodge, Thatcham, 
Berks (4) 

Flockhart, William, F.R.I.B.A., 180 New 
Bond street, W. (3) 

Flurscheim, A., 40 Woburn square, W.C. 


4 
Foard, Miss Josephine, Laguna, New Mexico, 
U.S.A. (2) 
Foat, William, 20 High street, Aylesbury (4) 
Fogg, Charles Albert, Graythorne, Albert 
road, Bolton, Lancashire (3) 
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1906. Foley, J. E., Imperial Railways of North 
China, Tientsin, China (3) 

1904. Folker, Alfred Henry, !2 Park road, Harles- 
den, N.W., and 42 Holborn viaduct, E.C. 
(1) 

1902.*Foo Choo Choon. Lahat, Kinta, 
Federated Malay States 

1902. Foot, Herbert, B.A., F.1.A., 13 Marlborough 
place, St. John’s wood, N.W. (3) 

1903. Ford, Albert, Box 216, G.P.O., Wellington, 
New Zealand (4) 

1907. n James Francis, 17 Pembridge square, 

. (1) 

1878. Ford, William, Riviera, Burnaby road, 
Bournemouth West (4) 

1904. Forga, Alfred, A.M.I.Mech.E., Arequipa, 
Peru, South America (1) 

1909. Forsyth, John Lloyd, West Rand Consoli- 
dated Mines, Limited, P.O. Box 38, 
Krugersdorp, Transvaal, South Africa 


s 


Perak, 


1906. Forsyth-Martin, Alexander, Chief Surveyor, 
Royal Railway Department, Siam (1) 

1906. Fortescue, Hon. John William, M.V.O., The 
Library, Windsor Castle, and 594 Brook 
street, W. (4) 


1909. Fortescue, Nathaniel, J.P., Hainhault, 
The Drive, Chingford, Essex (4) 
1897. Fortlage, Hermann, Breakspeare house, 


College road, South Dulwich. S.E. (1) 

1882. Forward, Henry, Oroya, Chelmsford road, 
Woodford (4) 

1880. Foster, Bernard Le Neve, 
Dormans park, Surrey (2) 

1905. Foster, Edward William Percival, C.M.G., 7 
Rue des Ptolemées, Alexandria, Egypt (2) 

1907.*Foster, Harold Duncan, 20 Norfolk road, 
Regent’s park, N.W. 

1891. Foster. Henry Llewellyn Thomas, care of 
Michael Longridge, 12 King street, Man- 
chester (4) 

1885.*Foster, Herbert A.. Littlemoor, Queensbury, 
near Bradford, Yorks 

1880. Foster, Reginald Le Neve, Bollindene, Wilm- 
slow, Cheshire (2) 

1906. Foster, Richard, M.A., J.P, D.L., Lan- 
withan, Lostwithiel, Cornwall (3) 

1907. Foster, Vivian Le Neve, M.A., Eton College, 
Windsor (3) 

1909. Foster, W. A. T., Messrs. Arnold and Foster, 
Ltd., Eynsford Paper Mills, Kent (3) 

1907. Foucar, Alexander Ferdinand Emile, Beau- 
lieu, St. John’s park, Blackheath, S.E. (4) 

1903. Fowler, Thomas Benjamin Davis, 441 
Bartolomé Mitre, Buenos Aires, South 
America (3) 

1904. Fox, Alfred, jun., Assoc.M.Inst.C.E., care of 
Señor J. E. Harmsen, Arequipa, Peru, 
South America (3) 

1897. Fox, Edwin, 99 Gresham street, E.C. (1) 
1894. Fox, Francis Douglas, M.A., Cross Keys 
house, £6 Moorgate street, E.C (3) 

1902. Fox, William R., L.R.CS., L.R.C.P., 90 
Collins street, Melbourne, Australia (2) 

1909. Foxall, William Henry, 81 Somerset road, 
Handsworth wood, Birmingham (4) 

1907. Frame, David Bruce, Napier, New Zealand 


J.P., Hillside, 


3 

ites Minett Edward, F.G.S., P.O. Box 8, 
Johannesburg, Transvaal, South Africa 

1903. Francis, Arthur A., 53 New Broad street, 
E.C. (1) 

1884. Francis, E. G., care of Manbré Saccharine 
Co., Hammersmith, W. (1 

1909. Francis, Gabriel Joseph, P.W.D., Chindwin 
Division, Monywa, Burma, India (4) 


1884.*Francis, George Bult, F.C.S., 38 Southwark 
street, S.E., and 21 Taviton street, W.C. 
1875.*Francis, George Futvoye, Eaton chambers, 
Buckingham palace road, 8.W., and Roy- 
ston, Thurleighroad, Wandsworth common, 
S.W. 
1897. Francis, Harry, M.Inst.C.E., 12 Lockyer 
street, Plymouth (3) 
1888.* Francis, William Henry, 6r Bickenhall man- 
sions, Gloucester place, W. 
Franckel, Edward, Member of Parliament, 
Stockholm, Sweden (3) 
Frankel, Alfred, 31 St. Paul’s road, Man- 
ningham, Bradford, Yorks (3) 
Franklin, L., 19 Gower street, W.C. (3) 
Fraser, Alexander Orme, Assoc.M.Inst.C.E., 
Lautoka, Fiji Islands (3) 


1909. 
1906. 


1897. 
1909. 


1897. Fraser, Claud, 12 Cresswell gardens, S.W. 
(4 

1909. Fraser, Donald, Messrs. Pearson and Sons, 
Malta (3) 

1903. Fraser, S. E., Waikino, Waihi, New Zealand 
3 

1903. Free, Rev. Richard, M.A., St. Clement’s 
vicarage, Fulham, S.W. (1) 

1881. Freeman, Henry Somerson, Cormongers, 
Nutfield (2) 

1903. Freire, Dr. José J. da Silva, Officinas de 


Engenho de Dentro, Estrada de Ferro 
Central do Brazil, Rio de Janeiro, Brazil, 
South America (1) 

Fremantle, Hon. Sir Charles W., K.C.B., 4 
Lower Sloane street, S.W. (1) 

1903.*Fremantle, Selwyn Howe, 44 Lower Sloane 
street, S.W. 

1902. Fritchley, Edwin Wollaston, F.S.I., 6 Sirdar’s 
palace, Hummum street, Fort, Bombay, 
India (1) 

1906. Frost, Joe, A.M.I.E.E., Shanghai Electric 
and Asbestos Co., lla Nanking road, 
Shanghai, China (4) 

1891.*Frost, Robert, B.Sc., 5 New court, Carey 
street, Lincoln’s inn, W.C. 

1890. Froude, Robert Edmund, North lodge, Alver- 
stoke, Gosport (2) 

1904. Fry, Miss Catherine Alethé, 78 Beaufort man- 
sions, Beaufort street, Chelsea, S.W. (4) 

1872.*Fry, George, Berwick-on-Tweed 

1907. Fryer, Sir Frederic William Richards, 
K.C.S.I., 23 Elvaston place, S.W. (1) 

1905. Fuchs, Emil, M.V.O., Abbey Lodge, Park 
road, Regent’s park, N.W., and 80 West 
40th street, New York, U.S.A. (1) 

Fujikuro, Kentatsu, 4 Atagomachi Sanchome, 
Shiba, Tokyo, Japan (3) 

1907. Fuller, George W., 170 Broadway, New York 

City, U.S.A. (1) 

1906. Fulton, Hon. Frederick John, K.C., Kam- 
loops, British Columbia, Canada (3) 
1894.*Fulton-Smith, James, 20 Bold street, War- 

rington 

1908. Furnival, Samuel B., Hilltop house, Stoke- 
on-Trent (1) 

Fyfe, John, 1 Montgomerie drive, Glasgow, 
and Young’s Paraffin Light and Mineral Oil 
Company, 7 West George street, Glasgow 
(4) 

1894. Fyfe-Jamieson, James Fleming, M.A., LL.B., 

Ruthven, Meigle, Perthshire (1) 


1895. 


1909. 


1882. 


1907.*German Emprzror, H.I.M. Tue, K.G. 

1884. Gadesden, James Philip, Burley, Woolton 
hill, Newbury (2) 

1885. Gadsden, Henry Arthur, 6 Binden road, 
Shepherd’s bush, W. (3) 
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1905.*Gage, Captain Andrew Thomas, M.A., M.B., 
I.M.S., Royal Botanic garden, Sibpur, 
Calcutta, India 
1902. Gah, Moung Oo, Yedashe, Burma (4) 
1892.*Gaikwad, Shrimant Sampatrao K., Baroda, 
India 
1883.*Galbraith, Robert, Firwood rise, Frant road, 
Tunbridge Wells 
1902. Gallenkamp, Adolphus Charles, 19 and 21 
Sun street, Finsbury square, E.C., and 
106 Mount Pleasant lane, Upper Clapton, 
N.E. (4) 
Gallini, John Baptist, 5 and 6 Billiter avenue, 
E.C. (4) 

Galloway, Professor W., 19 Park place, 
Cardiff (1) 

Galton, Sir Francis, F.R.S., 42 Rutland gate, 
S.W. (3) | 


1902. 
1900. 
1876. 


1899. 
Highfield, East Liss, Hants (3) 
Gammie, Prof. George Alexander, College of 
_-  Seience, Poona, India (3) 
1900.*Gan Ngoh Bee, 3 Light street, 
Straits Settlements 
1885. Garcke, Emile, Ditton house, near Maiden- 
head (1) ` 
1904. Gardiner, James, 89 Ashley gardens, S.W. 
| (2) 
1901. ee Lieut.-Col. Richard, R.E., 28 Bark- 
| ston gardens, S.W. (4) 
1901.*Gardner, Ernest, M.P., 
Maidenhead, Berks 
Gardner, Richard Core, 
E.C. (3) 
1908.*Gardner, Walter 
circus, E.C. 
Garibaldi, Joachim A., 21 Church place, 
Gibraltar (4) 
Garland, Frederick Joseph, M.I.Mech.E., 
The Water Works, Frimley green, Surrey 


1900. 


Penang 


Spencer Farm, 


1904. 173 Fleet street, 


Silvester, 16 Finsbury 


1897. 
1908. 


(3) 
Garlick, J., M.L.A., Adderley street, Cape 
' Town, South Africa (1) 

Garnett, Professor William, M.A., D.C.L., 
Education Department, London County 
Council, Victoria Embankment, W.C. (3) 

Garnett, William James, British Embassy, 

: St. Petersburg, Russia (4) 

1878.*Garrett, Frank, M.Inst.C.E., Aldringham 

house, near Saxmundham 

1909. Garrod, James Best, 96 Lavender grove, 
Dalston, N.E. (1) 

Garside, Alfred B., 1b Dennington park 
mansions, West Hampstead, N.W. (1) 

Garstin, W. E., Somerville lodge, Elsworthy 
road, N.W. (4) 

Gascoine, Edmund, Sir W. G. Armstrong, 
Whitworth and Co., Limited, 32 Great 
Peter street, Westminster, S.W. (3) 

1908. Gascoyne, George, 83 Charlwood street, S.W. 

Gaster, Léon, 32 Victoria street, Westminster, 
S.W. (3) : 

Gavey, Arthur, P.O. Box 1049, Johannes- 
burg, Transvaal, South Africa (3) 

Gawthorp, Thomas George, 16 Long acre, 

` W.C. (3) 

Gee, . Charles Douglas, Assoc.M.Inst.C.E., 

 véare of Messrs. H. S. King and Co., 65 
Cornhill, E.C. (1) 

Geen, Charles, Culver lodge, Newton Abbot, 
Devon (4) | . 

1909. Geer, William C., A B., Ph.D., 23 Haw- 

l thorne avenue, Akron, Ohio, U.S.A. (3) 

1899. Geffcken, Arthur W., Wyandotte, Knowles 

© hill’ Newton Abbott, S. Devon (4) 


1904. 
1897. 


1908. 


1905. 
1880. 
1906. 


1897. 
1905. 
1908. 
1908. 


1887. 


Gamble, James Sykes, C.I.E., M.A., F.R.S., | 


1908. Gehrke, A. H., 218 Denmark hill, S.E 
3 | . 

1897. eae Henry Thomas, Eversham, Still- 
organ, Co. Dublin (4) 

1906. George, William Carlisle (3) 

1904. German, Bernard Foster, Huntingdon House, 
Ashby-de-la- Zouch (3) 

1896.*Gerrans, Henry Tresawna, M.A., 20 St. John 
street, Oxford 

1909. Gerson, Walter H., 19 St. Bride street, E.C. 


(3) 
1900.*Gestetner, D., Norselands, 124 Highbury 
New park, N. 
1909. Ghatak, Nibaran 
Mallik’s lane, 


Chandra, 18 Nilmoni 
Howrah, Bengal, India 


(3) 
Ghine, Moung Ohn, C.I.E., 1 Lancaster road, 
Rangoon, Burma (2) 
Ghosal, Bepin Behari, M.A., Alexandra, 
High School, Bhopal, Central India (3) 
Ghose, A., F.C.S., 42 Thambazaar street, 
Calcutta, India (4) 

Ghosh, Henry H., 9 Middle road, Entally, 
Calcutta, India (1) 

Gibb, Alexander, Contractor’s Office, New 
Dock Works, Newport, Mon. (3) 

Gibb, Sir George S., Metropolitan District 
Railway, St. James’s Park Station, S.W.(4) 

Gibb, James B., Glenholme, Ayr, N.B. (3) 

Gibbings, Major Henry Cornwall Cotton, 11 
Charles street, St. James’s square, S.W. 


1900. 
1909. 
1906. 
1907. 
1898. 
1898. 
1901. 
1904. 


3 : 
Gibbons, Charles Preston, care of Messrs. 
Thos, Docwra and Son, Ball’s pond, N. 
\ a > 


1893. 


(4) 
1905.*Gibbons, William Pike, J.P., C.C., Ruiton 
house, Upper Gornal, Staffordshire 


-1898. Gibson, William Augustus, care of Messrs. 


Arthur L. Gibson and Co., Radnor Works, 
Strawberry vale, Twickenham (3) 

1903. Giddons, John Harcourt, 4 Nottingham 
stieet, Prahran, Victoria, South Australia 


Os 
1879.*Giffen, Sir Robert, K.C.B., LL.D., F.R.S., 
- Chanctonbury, Haywards heath, Sussex 
1895. Gifford, J. William, Oaklands, Chard (2) 
1908. Gilbert, Reginald, F.Z.S., Llanelwedd hall, 
Built Wells, Breconshire, South Wales 
T eee Percy Carlyle, 
| Ciub, Pall mall, S.W. 
1908. Gilder, Ardeshir Nowroji, Parvati building, 
Thakordwar, Bombay, India (4) ° 
1904. Gilfillan, Samuel, 7 Hampstead hill gardens, 
N.W., and 2 Billiter avenue, E.C. (4): 
1902. Gilkison, T. T., Mombasa, East Africa (3) 
1905. Gillman, Gustave, M.Inst.C.E., the Great 
Southern of Spain Railway Company, 
Limited, Aguilas, Provincia de Murcia, 
Spain (3) 
1891.*Gimingham, Edward Alfred, 
Clapton common, N. 
1898.*Girtin, George Wyndham Hog, 125a High- 
| bury New park, N. 
1897. Gissing, Rear-Admiral Charles Edward, 
R.N., Homestead, Queen’s park, South 
drive, Bournemouth East (1) 


F.R.S., Reform 


Croyland, 


1899. Gjers, Lawrence F., Woodlands road, 
Middlesbrough (4) 
1907. Gladstone, Arthur Steuart, 78 Onslow 


gardens, S.W. (3) 
1900. Gladstone, Henry Neville, 4 Whitehall court, 
S.W. (2) | 
1873.*Glantawe, Lord, The Grange, Swansea - 
1900. Glass, James George Henry, C.I.E., Tam- 
l worth, Mitcham, Surrey (4) 


Flodden house, 21 


1902.*Gleed, Richard C., 
Flodden road, S.E. 


1890. Glegg, Patrick Adam, 20 Copthall avenue, 
E.C. (4) 


1905. Glenday, Robert, Assoc. M.Inst.C.E., Govern- 
ment buildings, Bloemfontein, Orange 
River Colony, South Africa (3) 

1884. Glover, James, M.A., M.Inst.C.E., Lowton 
house, Lowton, Newton le Willows (4) 

1900. Glover, William, F R.I.B.A., 14 Church 
road, Southbourne, near Christchurch, 
Hants (4) 

1906. Godsal, Capt. William C., 231 Westcombe 
hill, Blackheath, S.E. (4) 

1904. Goetz, Isidore, A.I.M.M., 
park, N.W. (4) 

1906. G off. Sir William G. D., Bart., D.L., Glenville, 
Waterford, Ireland (4) 

1889. Golby, Frederick William, 36 Chancery lane, 
W.C. (3) 

1909. Golding, Henry J., 16 Algiers road, Lady- 
well, S.E. (4) 

1908, Golds, Alfred, M.R.San.I., Royal Engineer 
Office, Bordon Camp, Hants (1) 

1906. Gollin, Alfred, 41 Parkside, Knightsbridge, 


5 Brondesbury 


W. (3 
1892. oui John Francis Sykes, 2 Raymond 
i buildings, Gray’s inn, W.C. (3) 
1909. Gopalan, N. Raja, 8 Broadway, Madras, 
India (3) 
1900. Gorbold, Henry, 7 The Drive, 
ville, Northampton (1) 
1903. Gordon, Rev. Charles W , Winnipeg, Mani- 
toba, Canada (1) 
1901. Gordon, Mrs. Ella Mary, F.R.S.L., Auchin- 
toul, Aboyne, N.B. (1) 
1908.~Gordon, John William, 11 King’s bench 
walk, Temple, E.C. (2) 
1882. Gordon, Joseph G., Queen Anne’s mansions 
Westminster, S.W. (3) 
1904. Gordon, Vivian, Avonside Engine Works, 
Fishponds, Bristol (3) 
1900. Gordon, William, M.D., 6 Herbert crescent, 
Chelsea, S.W. (3) 
1898.*Gordon, William Gordon, Knowlesly, Port of 
Spain, Trinidad, West Indies 
1905. Gormanston, Vis:ount, Gormanston Castle, 
Balbriggan, Ireland (3) 
1909. Gotla, Piroshaw Dhunjibhoy, care of D. 
Nusserwanjee, 142 Kalkadevi road, 
Bombay, India (3) 
1908.*Goto, Baron S., Minister of Communications, 
Tokio, Japan. 

Gourlay, Henry, J.P., The Delta, Radlett, 
Herts (3) 

Gourlay, William Robert, I.C.S., 8 Elysium 
row, Calcutta, India (2) 

Gowan, Robert Anthony, National Liberal 
Club, Whitehall place, S.W. (1) 

Gowen, Rev. Herbert H., Trinity Parish 
Church, Seattle, Washington, U.S.A. (3) 
Gower, R. Vaughan, Ferndale lodge, Tun 

bridge Wells (1) 
Gowland, William, F.R.S., 13 Russell road, 
Kensington, W. (1) 

1894.*Graesser, R., Chemical Works, near Ruabon, 
North Wales 

1874. Graham, Charles, D.Sc., The Reculvers, 
Hastings (4) 

1877.*Graham, Harry Robert, 8 Marble arch, W. 

1901. Graham, Hubert Berger, 9 Kenilworth court, 
Putney, S.W. (2) 

1907. Graham, John Campbell, M.A., M.D., Bind- 
jey, Deli, Sumatra, Netherlands India (4) 

1907. Graham, Walter Armstrong, The Residency, 
Kelantan, Siamese Malay States (2) 


Phipps- 


1892. 
1909. 
1895. 
1906. 
1908. 
1894. 
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1897. Grant, Alexander, Maryhill, Inverness (4) 

1905. Grant, Charles Henry, M.Sc., 212 Burley 
road, Leeds (3) 

1904. Grant, Lawford Stanley Foster, Assoc. 
M.Inst.C.E.I., A.M.I.E.E., G.P.O. Box 
2500, Montreal, Canada (2) 

1892.*Grant, William, University College, Gower 
street, W.C 

1881. Grant-Dalton, Malcolm, Downlands, Sway, 
Hants (1) 

1903. Grantham, Richard Fuge, M.Inst. C.E., 5 
Little College street, Westminster, S.W. 

1874. Graves, James, Atlantic villa, Valentia, 
Treland (3) 

1889. Gray, Alexander, 7 Shortlands road, Short- 
lands, Kent (3) 

1902.*Gray, Charles, Vrakenage, Plumpton, Sussex 

1899. Gray, Charles Joseph, Pietermaritzburg, 
Natal, South Africa (3) 

1890.*Gray, C. H., India Rubber, Gutta Percha and 
Telegraph Works Co., Silvertown, E 

1892. Gray, George Godfrey, LL.D., J.P., 33 
Wellington square, Hastings, and 19 Old 
square, Lincoln’s inn, W.C. (3) 

1898.*Gray, Matthew Hamilton, India Rubber, 
Gutta Percha and Telegraph Works Co., 
Silvertown, E., and Lessness park, Abbey 
wood, Kent 

1879.*Gray, Robert Kaye, 106 Cannon street, 
E.C. 

1908. Grav, St. George B.A., M.B., Senior 
Medical Officer, Warri, Southern Nigeria, 
and 47 Warrington crescent, Maida vale, 
W. (4) ; 

1892.*Gray, Thomas L., The Manse, Babbacombe 
road, Torquay 

1908. Gray, William, 
Islington, N. (3) 

1890.*Gray, William Ernest, India Rubber, Gutta 
Percha and Telegraph Works Company, 
Silvertown, E. 

1896. Gray, William Wythers, 4 Bene’t street, 
Cambridge (3) 

1909. Greaves, Mrs., 58 Westbourne park road, W. 


132 Packington street, 


1 
E E eek John Arthur Robert, Morton, 
Gainsborough 

1908. Greaves - Walker, Arthur F., M.A.C.S., 
M.E.C.S., 284 E. street, Salt Lake City, 
Utah, U.S.A. (1) 

Green, George, J.P., Liberal Club, Subway 
buildings, The Cross, Partick, Glasgow 
4) 

A Henry Lumb, Buenos Ayres, Argen- 
tine Republic, South America (2) 

Green, Herbert, Hayle mill, Maidstone (4) 

Green, Joseph F., Blackwall yard, E. (1) 

Greene, Frank Arnold, 7 Alexandra maun- 
sions, West end lane, N.W. (1) 

Greener, ©. E., Strelna, Chester road, 
Erdington, near Birmingham (4) 

Greenhill, Thomas Arthur, Assoc. M. Inst.C.E., 
M.I.Mech.E., 12 Edward road, Bromley, 
Kent (1) 

Greenstreet, W. T., ‘The School House, Marl- 
ing School, Stroud, Gloucester (2) 

Greenway, Charles, Stratton Chase, Chalfont 
St. Giles, Bucks (3) 

Greenwell, George Clementson, jun., Poynton, 
Cheshire (1) 

Greenwood, Arthur, M.Inst.C.E.,Greenholme, 
Burley-in- Wharfedale, Yorkshire (1) 

Greenwood, H. B., The Pacific and European 
Telegraph Company, Necochea 183, 
Mendoza, Argentina, South America (1) 


1908. 


1904. 
1881. 
1891. 
1899. 
1900. 


1902. 


1901. 
1908. 
1890. 
1882. 
1909. 
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1891.*Greey, Commander Robert, 25 Arundel road, 
Eastbourne 

1899. Greg, Ernest William, Higher Dunscar, near 
Bolton (1) 

1904. Greg, Lionel Hyde, The Firs, Westcott, 
near Dorking (3) 

1909. Gregory, Charles Noble, A.M., LL.D., State 
University of Iowa, Iowa City, Iowa, 
U.S.A. (38) 

1909. Gregory, George Mesrope, Assoc.M.Inst.C.E 
1 Lansdowne road, Calcutta, India (3) 

1906. Gregory, Henry Kenyon, Norfolk house, 
Stuart road, Grays, Essex (1) 

1879. Greig, Andrew, 3 Duntrune terrace, Broughty 
ferry, N.B. (3) 

1886. Gresham, James, Craven Iron Works, Ordsall 
lane, Manchester (3) 

1826.*Grewing, Henry, 26 Queen Anne’s gate, 
S.W 


1891. Grice, Tom Edmund, Belle Vue, Tonbridge, 
Kent (3) 

1898. Grice, Walter T., 9 Dalhousie square, Cal- 
cutta, India (1) 

1890. Griffin, Beverley, Priory lodge, Sydenham 
road, Guildford (4) 

1903. Griffin, Henry James, 3 Sach road, Upper 
Clapton, N.E. (1) 

1907. Griffin, John R., Kemble street, Kingsway, 
W.C. (1) 

1892.*Griffith, Col. Frank, V.D., The Gables, 
Plaistow lane, Bromley, Kent 

1900. Griffiths, John, White house, Yeovil, Somerset 


(1) 
1908. Griffiths, John Norton, 62 London wall, E.C. 


(4) 

1890. Griffiths, William, 41 and 42 Hamilton house, 
Bishopsgate street Without, E.C. (3) 

1875. Grinling, Henry, Harrow weald house, Stan- 
more, Middlesex (4) 

1892. Grinlinton, Sir John J., Rose hill, Middle 
Wallop, Stockbridge, Hants (1) 

1889. Grundy, James, 8 Grosvenor 
Cricklewood, N.W. (4) 

E a Florance Montefiore, 30 Hans road, 


gardens, 


1909.*Guggenheim, William, 500 Fifth avenue, 
New York City, U.S A. 
1901.*Guinness, Hon. Rupert E. C., C.M.G., 11 
St. James’s square, S.W. 
pee aney James Ker, 8 Victoria street, 
W 


1905. Gundry, Richard Simpson, C.B., Hillworth 
cottage, Devizes, Wilts (3) 

1907. Gupta, Jogendra Nath Das, B.A., 38/2 
Lower Circular road, Calcutta, India (3) 

1909. Gupta, Karunakania Das, B.A. Sibsagar, 
Assam, India (4) 

1908. Gupta, K. G., C.S.I., India Office, White- 
hall, S.W. (1) 

1904. Gurtoo, R., Chandni Chauk, Cuttack, Orrissa, 
Bengal, India (3) 

1903. Gutekunst, R., 16 King street, St. James’ s 
square, S.W. (3 

1879. Guthrie, Charles, Queen Anne’s mansions, 
St. James’s park, S.W. (3) 

1909. Guy, Frederic John Vavasour, 
Kuala Lumpur, Selangor, 
Malay States (1) 

1903. Guyot, Yves, 95 Ruede Seine, Paris, France 


M.P.S., 
Federated 


(1) 

1877.*Gwinner, Herman, Reform Club, Pall Mall, 
S.W. 

1871. Gwyther, John Howard, 13 Lancaster gate, 
W. (3 


- (3) 
1905. Gyles, Nathan, Ancholme house, Young 
street, Doncaster (4) 


1906. HELLENES, H.M. Tue Kine oF tue, K.G. 


1909. Habakkuk, William, M.Inst.M.M., 489 
Grande Rue, Pera, Constantinople, 
Turkey (1) 


1907. Habell, Frank Stannah (4) 

1891. Habershon, A. Eustace, The Cave, Erith, 
Kent (2) 

1909. Hack, Walter P. Pearson, South Eau lodge, 
Crowland, Peterborough (1) 

1906. Hackett, Hon. J. W., M.L.U., LL.D., M.A., 
St. George’s terrace, Perth, West Australia 


(2) 

1905. Hadaway, William Snelling, School of 
Arts, Madras, India (1) 

1892.*Haden, William Nelson, Homefield house, 
Trowbridge 

1887. Hadfield, Sir Robert Abbott, 28 Hertford 
street, Mayfair, W., Parkhead house, 
Sheffield, and Hecla works, Sheffield 


4) 

1903. Halt Max M., Laboratory, 188 Metcalfe 
street, Ottawa, Canada (3) 

1894. Haig, Axel Herman, Grayshurst, Grayswood 
hill, Haslemere, Surrey (4) 

1895. Haig, Lieut.-Gen. Sir Douglas, K.C.V.O., 
C.B., 21 Princes gate, S.W. (3) 

1908. Haigh, George, Norwood mills, Southall, 
Middlesex (4) 

1879.*Hale, Charles George. 77 St. Mary’s man- 
sions, Paddington, W. 

1899.*Hales, Charles, 4 Copthall chambers, E.C. 

1895.* Hales, William, Holmwood, Coombe road, 
Croydon 

1899. Hall, Thomas, 25 Great Portland street, W., 
and § George street, Edinburgh (3) 

1909. Hall, Thomas Craythorne, General Delivery, 
San Francisco, California, U.S.A. (3) 

1903. Hallett, Joseph, 108 Fenchurch street, E.C. 


(3) 

1883. Hallett, William Brown, Streatley view, 
Goring, near Reading (1) 

1879.*Hallowes, William Alexander Tooke, M.A., 
Heath Fern lodge, East Heath road, 
Hampstead, N.W. 

1866.*Halsbury, Karl of, 4 Ennismore gardens, S.W. 

1903. Halse, Sidney J., 13 Yuen Ming Yuen 
road, Shanghai, China (4) 

1902. Halsted, Professor George Bruce, Box 68, 
Greeley, Colorado, U.S.A. (2) 

1903. Ham, Frederic George Sison, A.M.I.Mech.E., 
16 Leopold raad, Wimbledon park, S.W. 


(4) 

1904. Hambling, William George A., Forest house, 
Queen’s road, Reading, Berks (1) 

1905. Hamburger, Arthur, Remilly, Pendle road, 
Streatham, S.W. (2) 

1900. Hamilton, Lt.-Col. A. B., Woodside, Aspley 
Guise, Beds. (3) 

1902.*Hamilton, Alfred G., Messrs. Ritchie and 
Co., 46 Hatfield street, Southwark, S.E. 

1906. Hamilton, E. H., Eustis Smelting Works, 
West Norfolk, Va., U.S.A. (2) 

1903. Hamilton, Hamilton, Pasadena, California, 
U.S.A. (4) 

1906.*Hamilton, Captain James de Courcy, R.N., 
5 Dawson place, W. 

1909. Hamilton, Hon. John G., Chundrapore, 
Mudigere, Kadur, Mysore, India (3) 

1908. Hamilton-Gordon, Ernest Arthur, Fire 
Brigade Headquarters. Southwark, S.E. (4) 

1904. Hamlyn, John F., Grosvenor Works, Davies 
street, W. (2) 

1895. Hampton, George, 8 Pall mall east, S.W., 
and 1 Cockspur street, S.W . (4) 

1859. Hancock, Walter, 10 Upper Chadwell street, 
Myddelton square, E.C. (1) 


1880.*Hand, Rear-Admiral George W., 33 Bur- 
lington gardens, Chiswick, W. 
1876. Hankey, Ernest Alers, Notton house, Lacock, 
Chippenham, Wilts. (3) 
1906. Hankin, Dr. E. H., M.A., Office of Chemical 
Examiner and Bacteriologist, Agra, India 
4 : : Me ds 
cece a James Ballantyne, The Rectory, 
Greenford, Middlesex, and Cove Castle, 
Cove, Dumbartonshire 
Hannon, Patrick Joseph Henry, 34 Leinster 
square, W. (3) 
Hanson, David, Salterlee, Halifax (1) 
Hanton, Samson Baskcomb, Boys’ High 
School, Rondebosch, Cape Colony, South 
Africa (4) 


1906. 


1908. 
1907. 


1902. Hardcastle, Edward (3) 

1908. Hardee, Oscar, Summerhill lodge, Chisle- 
hurst (4) 

1898. Harding, Josiah, Arica, Chile, South 
America (3) 

1895. Hardman, Samuel, 225 Lord street, Southport 


3) 
Hedy, G. Hurlstone, The Old House, 
Twickenham (1) 
Hare, Sir Lancelot, K.C.S.1I., C.I.E., Eastern 
Bengal and Assam Government Camp, 
India (1) 
1878.*Hargreaves, John 
1896. Hargreaves, 'T. Sydney, Institute of Mines 
and Forests, Georgetown, British Guiana 
(2) 

1890. Harman, Alfred Hugh, Lower Grayswocd, 
Haslemere (3) 

1902. Harper, Edgar Josiah, County hall, Spring 
gardens, S.W. (3) 

1902. Harrild, Horton, Fleet Works, 
street, Fetter lane, E.C. (1) 

1899.*Harris, C. T., Holly lodge, Denmark hill, 
S.E. 

1884. Harris, David, F.R.S. E., Lyncombe rise, Prior 
Park road, Bath (1) 

1897.*Harris, Frederick William, 81 Gracechurch 

street, E.C. 


1885. 
1900. 


Norwich 


1906. Harris, George, Kingsbury, South Norwood | 


hill, S.E., and 36 Lime street, E.C. (4) 
1883. Harris, Henry Graham, M.Inst:C.E., 11 
Great George street, S.W. (2) 


1900. Harris, Jonathan James, Grey Abbey, 
Cockermouth (1) 

1883. Harris, Josiah Rees, 105 Malpas road, Brock- 
ley, S.E. (4) 

1894. Harris, Robert, 50 Edith rd., West Kensing- 
ton, W. (4) 


1902. Harris, William R. Alexander, Soho mills, 
Wooburn, Wooburn green, 8.0. Bucks (4) 

Harrison, Albert, Thames Sugar Refinery, 
Silvertown, €E. (1) 

Harrison, C. W. Francis, Natal Government 
Offices, 26 Victoria street, S.W. (1) 

Harrison P. Walton, District Council Offices, 
Warminster (4) 

1883.*Harrison, Gen. Sir Richard, G.C.B., C.M.G., 
United Service Club, Pall mall, S.W., and 
Ashton Manor, Dunsford, near Exeter 

1896. Harrison, Thomas, Orchewood, Gerrards 
Cross, Bucks (3) 

1889. Harrison, William J., Assoc.M.Inst.C.E., 7 
Carteret street, Queen Anne’s gate, West- 
minster, S.W. (3) ; 

1907. Harriscn, William James, Revenue Cruiser, 
Lin Hsing, care of Imperial Chinese 
Customs, Shanghai, China (2) 

1901.*Harrowby, Earl of, 9 Grosvenor gardens, 
S.W., and Sandon hall, Stone, Stafford 

1908. Hart, George, 28 Wardour street, W. (3) 


1886. 
1909. 
1908. 


1908. Hart, Sidney George, care of Grindlay and 
Co., 54 Parliament street, S.W. (1) 
1887.*Hartel, Adolph 
1903. Hartley, Sir Charles Augustus, K.C.M.G., 
M.Inst.C.E., 26 Pall mall, S.W. (3) 
1896. Hartley, Harold, Balliol College, Oxford (4) 
1874. Hartnell, Wilson, Aysgarth,. Roundhay, 
Leeds (1) ; = 
1906. Hartness, John A., Jones and Lamson 
Machine Company, 97 Queen Victoria 
street, E.C. (3) 
1892.*Harvey, Edward Arthur, 26 Victoria square, 
Clifton, Bristol, and Junior Carlton Club, 
S.W. 
1905. Harvey, Frank E., Prince of Wales Hotel, 
De Vere gardens, Kensington, W. (1) 
i909. er George B., 4 St. James’s street, 
S.W. (4 
1873.*Harvey, J an 13 Upper Thames street, E.C. 
1903. Harvey, William J., J.P., 21 Mincing lane, 
E.C., and Conservative Club, St. James’s 
street, S.W. (1) 
Harward, Gainsborough, Stourbridge, Wor- 
cestershire (4) 
Harwin, Albert Edward, Emoyeni, Alexandra 
road, Maritzburg, Natal, South Africa 
4 
Hervood, Robert, Reval, St. Anne’s road: 
East, St. Anne’s-on-Se1 (1) 


1879. 
1905. 


1882. 


1908. Hasan, Syed Mahboob, Mozafferpore, Bengal, 
India (2) 

1881. Haslam, Sir Alfred Seale, Breadsall Priory, 
Derby (4) 

1884.*Hassall, Abner, 139 Palmerston road, Bowes 
park, N. 


1891. Hasted, Colonel John Ord, R.E., Brook 
house, Rickinghall, Diss (2) 
1909. Hatch, John Newbery, Messrs. Hatch, Carter 
and Co., Tientsin, North China (4) 
1905. Hatschek, Emil, A.M.I.Mech.E., care of 
Messrs. S. Bornett and Co., 19 St. Dun- 
stau’s hill, E.C. (4) 
1906. Hatton, Major-General Villiers, C.B., 34 
Charles street, Berkelev square, W. (3) 
1907.*Haviland, Henry A., M.B. 
1905. Hawdon, Joseph William, 
park, S.E. (1) 
1883. Hawkins, Miss Jane E., 41 Queen’s gate 
gardens, S.W. (3) 
1902.* Hawksley, Charles, M.Inst.C.E., Caxton 
house, Westminster, S.W. 
Hawksley, Charles W. 115 Fellows road, 
N.W. (4) 
Hawksley, Kenneth Phipson, Caxton house, 
Westminster, S.W. (4) 
Haworth, Jesse, Pall mall, Manchester, and 
Strutt street, Manchester (4) 
Hawthorn, James G., 41 East India Dock 
road, H. (4) 
Hawthorn, John Henry. M.A., Municipal 
Technical School, The Newarke, Leicester 


22 Lewisham 


1909. 
1902. 
1872. 
1896. 
1904. 


8 
Hay Alexander Mackenzie, ‘‘ The Statist,” 
51 Cannon street, E.C., and “ Marston,” 
Warlingham, Surrey (2) 
1901.*Hay, Major Arthur E., 25 Sheffield terrace, 
Campden hill, W., and United Service 
Club, Pall mall, S.W. 
1909. Hay, Lieutenant John A. L., R.N., 13 Little 
Grosvenor street, W. (1) 
1907. Hayakawa, Senkichiro, 69 Nichome, Naga- 
tacho, Kojimachi-len, Tokyo, Japan (2) 
1898. Hayles, George Edward, 12 Northampton 
park, Canonbury, N. (4) 
1908. Hayne, Frederick William, 16 Elm park 
gardens, S.W. (4) 


1909. 


24 


1907. 


1894. 


1903. 


1908. 
1909. 


1907. 


ow 


1903. 
1876. 


"1885. 
1907. 


1862. 


1904. 
1908. 


1905. 


oa 


Hayward, William Wyatt, 257 España, 
Lomas de Zamora, Buenos Ayres, Argen- 
tine Republic (1) 

Head, Charles Arthur, Hartham hall, Stockton- 
on- Tees, and Ar ncliffe hall, Northallerton 


(2) 
Head, James, J.P., 40 Lowndes square, S.W., 
and Inverailort, Fort William, N.B. (3) 
Headlam, Rev. Arthur C ayley, D.D. , King’s 
College, Strand, W.C. (2) 

Headlam, Lieut. Edward James, R.I.M., 
care of Director of Royal Indian Marine, 

» R.ILM. Dockyard, Bombay, India (4) 

Healev, Alfred E., 35 Marlborough hill, 
N.W., and Constitutional Club, Northum- 
berland avenue, W.C. (4) 

Healy, Louis Thomas, A.I.E.E., 
Lewisham High road, S.E. (3) 

Heath, Arthur Henry, Assoc. M. Inst.C.E., 49 
Croftdown road, Highgate road, N.W. "(4) 

Heath, George, 105-109 Oxford street, W. (1) 

Heather, Henry James Shedlock, B.A., 
M.Inst.C.E. , Messrs. H. Eckstein ‘ard Co., 
P.O. Box 149, Johannesburg, Transvaal, 
South Africa (3) 

Heathorn, Capt. Thos. Bridges, R.A,, 
Wilton place, S.W. (3) 

Heaton, James, Ravenhead, St. Helens (4) 

Heaton, Noel, B. Sc., F.C.S., Denmark house, 
Stonebridge park, N.W. (4 ) 

Hebditch, William E., 48 Woodvale, 
hill, S.E. (3) 


234 


10 


Forest 


1900.* Hedderwick, James David, J.P., 2 Clairmont 


1890. 


1995. 


1892. 


1905. 
1879. 


gardens, Glasgow 

Hederstedt, Henry Burdett, Twyford lodge, 
Southlands road, Bickley, Kent (4) 

Hedgman, W. James, Santa Clara, Highland 
road, Bromley. Kent (4) 

Hedley, John Hunt, 1 Elms West, Sunder- 
land (3) 

Hellyer, Robert Edgcombe, Farlington house, 
Havart, Hants. (3) 

Hellyer, s. Stevens, New Holme, South hill 
park, Bromley, Kent (1) 


1882. * Henderson, Sir Alexander, Bart., 18 Arling- 


1903. 


1896. * Henderson, 


1889. 


1887. 


1900. 


1905. 
1904. 


1907. 


1909. 
1908. 


1897. 
1907. 


1894. 


1904. 


1902. 


ton street, S.W. 

Henderson, Donald Douglas, A.M.I.Mech.E., 
66 Cheapside, E.C. (3) 

George Thompson, 
square, E.C 

Henderson, George William, 
place, S.W. (3 y 

Henderson, James Stewart, 1 Pond street, 
Hampstead, N.W. (2) 

Henderson, Jobn M., King street Engineering 
Works, Aberdeen (4 ) 

Henley, Mrs. A. L., 7 Oxford square, W. 
1) 


7 Billiter 
17 Chesham 


Hennessy, John F., City Chambers, 243 Pitt 
street, Sydney, New South Wales, Aus- 
stralia (2) 

Henri, Arthur, 6 Hopton road, Streatham, 
S.W. (4) 

Henriques, Alexander Lindo (4) 

Henry, Dr. Thomas Anderson, 70 Doneraile 
street, Fulham, S.W. (4) 

Hentschel, Carl, 182 Fleet street, E.C. (1) 

Hepburn, Arthur E., 956 Nicola street, Van- 
couver, British Columbia, Canada, (2) 

Hepworth, Norris Rhodes, Torridon, Head- 
ingley hill, Leeds (3) 

Heraje, Pandoorung, Agar Bazar, Dadar, 
Bombay, India (3) 

Herdman, George Walker, M.A., B.Sc., 
Assoc.M.Inst.C.E., P.W.D., P.O. Box 
439, Pretoria, Transvaal, South Africa (4) 


1904. 
1901. 
1909. 
1881. 
1881. 
1895. 
1908. 
1909. 


1904. 
1908. 


1852. 


1884. 
1863. 
1903. 
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1807. 
1903. 
1904. 
1893. 
1887. 
1900. 
1899. 
1908. 
1902. 
1878. 
1892. 


1881. 


1902. 
1903. 


1905. 
1896. 


1904. 


1903. 
1902. 
1905. 


«Hill, Cal. John, R.E., 


Heron, J. S., Pennant hills, New South 
Wales, Australia (3) 

Herreshoff, Nathaniel Greene, Bristol, Rhode 
Island, U.S.A. (3) 

Herringham, Mrs. Christiana, 40 Wimpole 
street, W. (4) 

Heseltine, Francis J., Westminster Palace 
Hotel, Victoria street, S.W. (1) 

Hesketh, Everard, Dartford, Kent (2) 

Hesketh. John, Postmaster-General’s De- 
partment, Spring street, Melbourne, Aus- 
tralia (1) 

Heslop, Septimus, Beerbhoom house, Asansol 
Bengal, India (2) 

Hetherington, Henry Anstruther, B.A., The 
Park Farm, Berechurch, Colchester, Essex 


(3) 
Hethey, G., 19 Chartfield avenue, Putney 


hill, S.W. (1) 
Hewett, Bertram H. M., A.M I.C.E., M.Am. 
Soc. CE., 564 West 33rd Street, New 


York City, U.S.A. (4: 


*Hewitt, Allen James, Clarence house, Wey- 


mouth 


*Hewitt, Daniel Hewson , 


Hewlett, Alfred, Haseley manor, Warwick (4) 

Heydeman, Capt. Harry, A. M.I.Mech. E., 
F.R.C.1., Wilsley, Burley-in- Wharfedale, 
Yorks., and Royal Societies Club, St. 
James’s street, S.W. (1) 

*Hiddingh, Michael, F.C.8. , Newlands, near 
Capetown, South Africa 

Higgins, Eric. Ph.D., 5 Rolleston drive, 
Wallasey, Cheshire (4) 


Higgs Arthur W., 61 Wellmeadow road, 
Catford, S.E. (4) 
Higgs, Frederick, Station Works, Lough- 


borough Junction, S.E. (3) 
Hight, Arthur, 14 Piazza Santa Croce, 
Florence, Italy (4) 


*Hilder, Mrs. C., Pisgah house, Broomhill, 
Sheffield 
Hildyard, F. W.. care of W. T, Eames, 


7 Benson road, Forest hill, S.E. (1) 

Hill, Arthur Frederick, 140 New Bord street, 
W. (4 

Hill, Clande Hamilton Archer, C.I.E., The 
Residency, Udaipur, India (1) 

Hill, Cyril Francis, 308 West Ferry road, 
Millwall, E. (2) 

Hill, Henry, Fairmount, Priestlandsa park, 
Sidcup (1) 

11 Royal crescent, 
Bri ghton 

Hill, 5 oseph, Selborne, Leigham court road, 
S.W. and Crown Works, South Lambeth, 
S.W. (3) 

Hill, Welker Wellesley, Admiralty Harbour 
of Refuge Works, Peterhead, N.B. (3) 

Hills, David, Rosetta , Brackley road, Becken- 
ham, and 2 Bayer street, Golden lane, E.C. 
(4) 

Hilton-Simpson, Melville W., Sole street 
house, Faversham, Kent (3) 

Himbury, Wiliam Henry, British Cotton 
Growing Association, 15 Cross street, 
Manchester (3) 

Hindley, Oliver Walter, B.A., Asscc.M. Inst. 
C.E., care of Messrs. King, King and Co., 
Bombay, India (1) 


Hippisley, Colonel Richard Lionel, R.E.; 
C.&., 33 Dover street, W. (1) 
Hipwell- -Howitt, Arthur George, F.R.G.S., 


Wolverton, Bucks (3) 
Hoare, Frederick, 251-254, High Holborn, 
W.C. (4) 


1907. Hobsbaum, Isaac Berkwood, F.C.S.,.care of 
Messrs. Lockett Bros. and Co., 
Chili, South America (4) 
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` Iquique, i 


1904. Hocart, James Hamilton, 28 High street | 


Lambeth, S.E. (1) 

1906. Hodgson, Arthur J., Lodore, Southborough , 
road, Chelmsford (3) ) 

1882. Hodgson, Charles, M.I.Mech.E., Messrs: 
Saxby and Farmer,, 53 Vietoria street, S.W., 
and Glyndhurst, Cricklewood, N. W. 

(1) 

1871. *Hodgeon, Henry Tylston, ' Harpenden, St. 
Aiban’s 

1897. Hodgson, Hon. H. Perceval, Kullakamby, 
Nilgiris, Madras, India (3) 

1887.* Hodgson, Shadworth Holway; 45 Conduit 
street, W. 

1893. Hodson, Frederic Walter, Loughborough, 
Leicestershire, and Abbey buildings, West- 
minster, S.W. (3) 

1909.* Hoe, Robert, jun., 113 Kast 55th street, New 
York City, U.S.A 

1906. Hoeltzel, Dr. Max, Stafflenbergstrasse 24, 
Stuttgart, Germany (1) 

1902. Hoffman, John .I., M.I.M.M., Rand Club, 
Johannesburg, Transvaal, South Africa 


(3) 

-1901. Höfler, William, Anglo-Austrian roo 
Limited, 4 Southampton row, W.C. (3) 

1884. Hogg, Stapleton Cotton (4) 

1888. Holden, Colonel H. ©. L., R.A., E.R. S., 


Gifford house, St. John’s park, Blackheath, | 


; S.E (4) 

,1896. Holdich, Colonel Sir Thomas Hungerford, 
R.E., K.C.M.G., K.C.I.E., C.B., D.Se., 41 
Courtfield road, 8, W. (4) 

1890. Hollams, Sir John, 62 Eaton square, S. Ý. (2) 

1872. Hollands, E. R. 42 Stoke Newington green, 
N. (1) 

1890. Hollyer, Frederick, 9 Pembroke square, Ken- 
sington, W. (3) 

1906. Holmes, Frederic, Messrs. Hatton and Laws, 
Launceston, Tasmania (2) 

1909. Holmwood, Hon. Mr. Justice Herbert. Queen 

, Anne’s mansions, S.W., and the High 
Court of Judicature, Calcutta, India (2) 


1907. Holton, Henry D., . MD., State 
Board of Health, Brattleboro, Vermont, 
U.S.A. (3) 

1900. Home, Walter, C.I E, Jodhpore lodge, 


Kingston hill, Surrey (3) 


‘1907. Honey, Richard, P.O. Box 81, Mexico City, ' 


Mexico (4) 

1907.*Honey, Thomas P., P.O. Box 81, 
City, Mexico 

1896. Baoi Arthur, 39 Victoria street, S.W. 


Mexico 


(3) 
1908. Hood, James N., Woodside, Muirfield road, 
Inverness (1) 
1850. Hooper, George Norgate, Elmleigh, Hayne 
road, Beckenham, Kent (4) 
1909. Hooper, John, 6l Battledean road, Highbury, 
3 


(3) 

1879. Hooper, J a , Deepdene, Streatham com- 
mon, S.W. 

1875. Hooper, Wilian, Glena “Mount, Benhilton, 
Sutton, Surrey (4) 

1906.*Hope, Charles E., Messrs. Hope, Graveley 
and Co., 322 Cambie street, Vancouver, 
British Columbia, Canada 

1904. Hope-Edwardes, Lieut. Col. Herbert J., 
Netley Hall, Shrewsbury (4) 

1896. Hopkins, John, Little Boundes, near Tun- 
‘bridge Wells, and 79 Mark lane, E.C. (3) 

19038. «Hopkins, John Guthrie, Ashburn, Loudoun 
County, Virginia, U,S.A. 


t 


"1893. 


“1889. 
‘1880. 


‘1905. 


"1893 
x 
1909: 


'1906.*How, William, 


1888. 
1909. 


‘1892. 


1892. 


1901. Horn, Alexander, Messrs, Clark, Nickolls and 
Coombs, Ltd., "Hackney wick, N.E., and 
Ivylands, Epping, Essex (3) 

Horn, Thomas Leopold, 144 ‘Homeleigh road, 
Stamford hill, N. (1) 

Hornby-Porter, Charles, eare of Colonial 
Post Master, Lagos, ? Southern Nigeria, 
, West, Africa, (3) 

Horncastle, Henry, Lindisaye, Palmérston 
road, W oking (4) 

Horsman, Godfrey Charles, 22 King street, 
Portman square, W. (4) 

Horton, Alfred E., 104 Manor road, Brockley, 
S.E. (4) 

Hossein, Md. Mufazzal, The Nest, Old 
Mission Compound, Sibsagut, ‘India (3) 

Houfton, Percy B. , Chesterfield (3 ); 

Houghton, Bernard, Akyab, Lower Burma (3) 

‘Houghton, Frank Evelyn, 40 De Pary’s 
avenue, Bedford (3) 

*Hounsom, William A., New Church “road, 
Brighton, Sussex ,, 

‘Héveler. Herbert Frederick, 45 Christchurch 
road, Streatham hill, S. W. (4) 

‘1884. Hovenden, Albert, Oaklands, Hayling park 

road, Croydon (3) 

19 Calverley ' park, Tun- 

bridge Wells, Kent 

Howard, David, F.C.s., E.I.C., Devon house, 
Buckhurst hill, Essex (3) 

,1879.* Howard, William Dillworth, 

terrace, ‘Regent’s park, N. W. 

1901. Howell, James Henry, Messrs. Liewellins and 

1882. 


1901. 


1885. 
1907. 


1904. 
1877. 


1879. 
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James, Castle green, Bristol (4) 

Howell, Samuel Earnshaw, Brook Steel 
‘Works, Sheffield (1), 

Hsu, Un Yuen, B.A., care of Chinese Lega- 
tion, 49 Portland place, W. (3) 

Hubbard, Hon. aah 4 St. Helen’s place, 
E.C. (4) - 

Hubbard, Giorse: F.R.LB.A., F.S. À., 
Fenchurch street, E.C. (3) 

Hughes, H. G., 30 Bread street, E.C. (1) 

Hughes, Herbert Wiliam, 24 Wolverhamp- 
ton street, Dudley (3). 

Hughes, John, 16 Victotia street, S,W. (4) 

Hughes, John Griffith, Simddawen, Cemaes, 
Anglesey (4) 


1908. 


1903. 


1892. 


1908. Hughes, M. J.,, Warri, Southern Nigeria, 
West Africa (4) 
1892. saa Thomas W. R., 59 Catford hill, S.E. 


(4) 

Hugo, Johannes Daniel, 64 High street, 
Worcester, Cape Colony, ee Africa (1) 

Hulett, Hon. :Sir J. Liege, M.L.A., J.P., 
Prince of Wales Hotel, De Vere gardens, 
Kensington, W., and Pietermaritzburg, 
Natal, South Africa (2) 

Humby,, Henry George, M.Inst.C.E.,.39 Vic- 
toria street, S.W. and 60 Campden hill 
court, Kensington, W. (2) 


1902. 
1909. 


1903. 


1898. Humphreys. Henry Howard, 28 Victoria 
street, S.W. (3) 
1908. Humphreys. Davies, George, 7 Portsea place, 


Connaught square, W. (1) 

Humphries, Albert Edward, Hamm Court 
Farm, Weybridge (4) 

Humphries, Sidney, B.A, LL.B., City of 
London College, White street, Moorfields, 
E.C. (2) 

Hunt, Frederick W., 30 York place, Portman 
square, W. (3) 

Hunt, Henry J., The Priory, Wimbledon 
common, S.W. "(3 ) 

Hunt, Wilfred, 121 West George strest, 
Glasgow (3) 


1907. 
1900. 


1875. 
1907. 
1905. 
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1897.*Hunter, Lieut.-Col. Christian B., I.M.&., 
Sharcot house, Pewsey, Wilts. 

1902. Hunter, Summers, M.I.N.A., South Preston 
Lodge, North Shields (4) 

1899. Hunter, Walter, 17 Victoria street, S.W. (4) 

er nee William, Cathay house, Eltham, 

ent l 

1899. Hunter, W. Henry, Oakhurst, Eccles Old 
road, Manchester (3) 

1909. * Huntington, Archer Milton, Audubon park, 
West 156 street, New York City. U.S.A. 

1907. Hurd, Milner, A.M.I.Mech.E., Laud 
chambers, Reading (3) 

1895. Hurtzig, Arthur Cameron, 2 Queen square 
place, Westminster, S.W. (4) 

1901.*Husain, Shaikh Mohammed, Khan Bahadur, 
H.B.M. Vice-Consul, Jeddah, Arabia 

1900. Hutchins, Sir Philip Perceval, K.C.S.1., 
Danesfort; Camberley (3) 

1885. Hutchinson, C. Clark, 13 The Boltons, South 
Keasington, S.W. (1) 

1883.*Huth, Alfred Henry, Fosbury manor, near 
Hungerford 

1904. Hutton, Richard B., Aldersbrook house, 
Forest drive, Manor park, Essex (3) 

1905. Hyde, John, Lanier Heights, Washington, 
D.U., U.S.A. (4) 


1891. P Anson, E. Blakeway, M.A., 74 Laurence 
Pountney hill, E C. (3) 

1907. rae Wa abe A., 3 Endsleigh gardens, 

eWoe (4 

1907.*Ijuin, Admiral Baron Goro, I.J.N., The 
Admiralty, Tokyo, Japan 

1907. Ikébé, Kichitaro, The Tokyo Asahi Shim- 
bun, 4 ‘Takiyama-cho, Kyobashi-ku, Tokyo, 
Japan (4) 

1904. Ikin, Benjamin R. (4) 

1883. Imray, Oliver, 4 Marlborough place, N.W. 
3 


(3) 
1884. Ince, Francis, 69 Belsize park, Hampstead, 
N 1 


1888.*Ince, Surg.-Major John, M.D., Montagu 
house, Swanley, Kent 

1904.*Ince, Robert Self, Bramber, Remuz drive, 
Westcliff-on-Sea 

1873.*Inglis, Lieut.-Col. Robert William, V.D., 
Craigendowie, Reigate hill, Reigate 

1897. Ingram, Frederick William, 237 Walworth 
road, S.E. (3) 

1899. Innes-Baillie, Charles J., Whitefriars, Stra- 
deila road, Herne hill, S.E. (3) 

1906.*Inouyé, K., 54 Ichiban-cho 
Tokyo, Japan 

1891. Irvine, Hugh Alexander, 142 Argyle road, 
Ealing, W. (3) 

1908. Irving, Joseph, Assoc.Inst.M.M., Colorado 


Kojimachi, 


Gold Mining and Smelting Company, | 


Alma, Colorado, U S.A. (4) 

1887. Isaac, Frederick Simeon, 28 Queen’s gate 
gardens, S.W. (4) 

1881. Izat, Alexander, C.I.E., 41 Earl’s Court 
square, S.W. (3) 


1908. Jack, John W., 37 Queensferry street, Edin- 
burgh (4) 

1905. Jack, Stuart Maclean, 4 The Mansions, Earl’s 
Court road, S.W. (1) 

1905.*Jackman,* Henry Thomas, Public Works De- 
partment, Hong Kong, China 

1894. J ea Edward;Francis, 49 Rathbone place, 

. (4) 


1900.* Jackson, James Thomas, M.A., 
York road, Rathmines, Dublin 

Jackson, Sir John, 17 Victoria street, West- 
minster, S.W. (3) 

Jackson, Sir Thomas, Baronet, Stanstead 
house, Stanstead, Essex (1) 

Jackson, Walter Geoffrey, Bramham hall, 
Bos.on Spa, R.8.0., Yorks (1) 

Jackson, William Frederick, Mount view 
Sheffield (4) 

Jacob, Edwin, 
4 

J 1S een Nathaniel, Olive mount, Cheetham 
hill road, Manchester (1) 

Jagger, John William, M.L.A., 148t. George’s 
street, Cape Town. South Africa (3) 

Jagonnath, Ganpat, Lady Jumshedjee road, 
Dadar. Bombay, India (3) 

James, Alexander Dean, 59 Langdale road, 
Thornton Heath (4) 

James, Miss ©. Boucher, Hallsanubry, Bide- 
ford, Devon (2) 

James, Edward, Sturminster-Newton, Dorset 


Ivanhoe, 
1889, 
1900. 
1905. 
1900. 


1906. 119 Victoria street, S.W. 


1898. 
1900. 
1904. 
1906. 
1905. 
1884. 


l 
1906. J. Eo E. Haughton, Forton, Chard, Somerset 
4 : 

J ie Sir Henry Evan Murchison, K.C.1.E., 
C.S.I., Glenshee, Cambridge park, Twick- 
enham (3) 

1906.*Jaques, Fred., Bangu, Ramel Sant Cruz, 
E.F.C.B., Rio de Janiero, Brazil, South 
America 

1880.* Jaques. Leonard, J.P., Easby house, Rich- 
mond, Yorkshire, and Windham Club, St. 
James’s square, S.W. 

1898. Jardine, Sir John, K.C.I.E., Applegarth, 
Godalming (4) 

1890. Jebb, George R., M.Inst.C.E., Fairyfield, 
Great Barr, Birmingham; Shropshire Union 
Railways and Canal, Birmingham, and 
Birmingham Canal Navigation, Birming- 
ham (4) 

1904. Jeff, William, 34 Pier road, Rosherville, 
Gravesend (3) 

1906.*Jeffries, Francis Joseph, care of Messrs. 
Grindlay and Co., Calcutta, India 

1885.*Jeffryes, H. Wyman, M.D. 

1909.* Jeme Tien Yow, Taotai, Ph.B., Assoc. 
M.Inst.C.E., Imperial Peking-Kalga Rail- 
way, Peking, China 

1881. Jenkinson, Sir Edward George, K.C.B., 
National Liberal Club, S.W. (1) 

1893. Jenkinson, Thomas, Silvermere, Warminster 
road, South Norwood park, S.E. (3) 

1901. Jennings, Hennen, 1626 Rhode Island ave- 
nue, Washington, D.C., U.S.A. (2) 
1904.*Jennings, Colonel Robert Henry, R.E., C.S.I., 

20 Roland gardens, S.W. 

1902.* Jennings, Sidney J., Messrs. H. Eckstein 
and Co., P.O. Box 149, Johannesburg, 
Transvaal, South Africa 

1907. Jervey, Major Henry, U.S. Engineer Office, 
Mobile, Alabama, U.S.A. (2) 

1907. Jervis-Smith, Rev. Frederiek J., M.A., 
F.R.S., Battramsley house, Lymington 


1908. 


3 

1885.*J tiag, Thomas Edgar, Bebside, North- 
umberland 

1906.*Johns, J. Harry, P.O. Box 231, Johannes- 
burg, Transvaal, South Africa 

1899. Johnson, Alexander Banks, Teighmore, 
Grange road, Sutton, Surrey (4) 

1907. Johnson, Alfred Latunde, Central Province, 
Warri, Southern Nigeria (3) 

1905. Johnson, Charles Grove, F.R.I.B.A., Apar- 
tado 610, Mexico City, Mexico (4) 


1909. 


Johnson, C. Kelsall, The Glen, Sidmouth, 
Devon (3) 


1889.*Johnson, Edward Sutton, Southover, Little- 


1906 
1895 
1909 
1880 


1900. 
1906. 
1907. 
1901. 
1903. 
1907. 
1905. 
1905. 
1890. 
1909. 
1904. 
1884. 
1891. 
1883. 
1901. 
1900. 
1906. 
1884. 
1903. 


. Kapadia, Framjee Dorabjee, Dr. 


over hill, Derby 
Johnson, Hon. F. E. R., Monrovia, Liberia, 
West_Africa (3) 


Johnson, George William, 47 Lincoln’s inn 


fields, W.C. (3) 
Johnson; Robert Baines, M.A., J.P., The 
Hope House, Little Burstead, Essex (4) 


.*Johnson, Walter Claude, Broadstone Farm, 


Coleman’s Hatch, Sussex 

Johnson, William H., Dover cottage, East 
Grinstead, Sussex (3) 

Johnston, George Lawson, 
square, W. (4) 

Johnston, John, B.A., The Villiers Endowed 
School, Limerick (4) 

Johnston, John Williamson, 46 Leadenhall 
street, E.C. (3) 

Johnston, William, 18 Water street, Liver- 
pool (4) 

Johnston, William Caley (3) 

Johnstone, John Swanston, Natal Distilleries 
Company, Bond street (P.O. Box 120), 
Durban, Natal, South Africa (3) 

Jolley, Alfred Charles, Northampton Insti- 
tute, Clerkenwell, E.C. (3) 

Jolliffe, Charles Henry, The Brewery, St. 
Helens, Lancashire (3) 

Jones, Arthur Edward, Assoc.M.Inst.C.E., 
Executive Engineer, Jalpaiguri, India (4) 

Jones, Cyrus, Cintra house, Fulwood, 
Sheffield (3) 

Jones, Edward, 56 Stamford st, Blackfriars, 
S.E., and Holmdale, Wimbledon (4) 

J "ay Edward, Brooklands, Leyton, Essex 

4 

Jones, Edward, Broomfield house, Perry bar, 
Birmingham (3) 

Jones, Frederick John, 
Rotherham (3) 

Jones, Frederick William, 39 Pembury road, 
Clapton, N.E. (1) 

Jones, George Edward, 70 Belsize park 
gardens, Hampstead, N.W. (3) 

Jones, Harry E., Palace chambers, West- 
minster, S.W. (3) 

Jones, Thomas, M.Inst.C.E., M.I.M.E., 100 
Gordon road, Ealing, W. (3) 


29 Portman 


Treeton grange, 


. Jones, Thomas, 40 Mount Pleasant, Liver- 


pool, (2) 


. Jones, William Arthur, Electricity Works, 


Cathall road, Leytonstone, N.E. (4) 


. Jones, Hon. William Hall, High Com- 


missioner for New Zealand, 13 Vic- 


toria street, S.W. (2) 


. Jones, W. J. E., Hurlingham lodge, Fulham, 


S.W. (3) 


. Jordan, Albert Edward, A.M.I.Mech.E. (3) 
.* Jordan, William Leighton, Royal Societies 


Club, St. James’s street, S.W. 

Judson, Frederick Henry, Atlas Carbon 
and Battery Co., Limited, Ewer street, 
S.E. (3) 


. Juettner, Otto, M.D., Ph.D., 8 West 9th 


Stréet, Cincinnati, Ohio, U.S.A. (2) 


. Justice, Philip M., 55 Chancery lane, W.C. (3) 


D. M. 


Dustoor’s Bungalow, Dadar, Bombay, 


India (4) 


. Karandikar, Raghunath Pandurang, High 


Court Vakil, Satara, Bombay, India (1) 


. Kay, Arthur, Winton Drive, Glasgow (3) 
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1908. 
1904. 
1907. 


1906. 
1901. 


1893. 
1966. 


1903. 
1908. 


1905 
1896 
1908 
1905 
1903 
1884 


1901 
1884 


1902. 


1882 


1894. 


1908 
1889 
1904 


1907 


1965. 


1907. 
1905. 
1903. 


1882. 
1909. 
1893. 
1905. 
1880. 
1907. 
1907. 


Keates, William Francis, Cannelton, Indiana, 
U.S.A. (1) 

Keating, William, 61 Stapleton Hall road, 
Stroud green, N. (1) 

Keeley, David Herbert, Department of 
Public Works, Ottawa, Ontario, Canada 


(3) 

Keely, Royal R., 738 Washington Boule- 
vard, Chicago, U.S.A. (3) 

Keen, Arthur, Sandyford, Edgbaston, Bir- 
mingham (3) 

Keen, John, Kaslo, British Columbia (2) 

Keen, Percy, 3 Queen’s mansions, Victoria 
street. S.W. (3) 

Keeves, J. H. Thomas, F.R.G.S., 14 High- 
bury terrace, Highbury, N. (3) 

Keithy Mrs. Margaret S., 75 Albert Bridge 
road, Battersea, S.W. (4) 


.*Kelley, Thomas Stanhope, Woodmancote, 


The Avenue, Crowthorne, Berks 

Kellner, William, Ph.D., 135 Victoria road 
Old Charlton, Kent (3) 

Kellogg, John H., M.D., Battle Creek, 
Michigan, U.S.A. (2) 

Kelly, John Forrest, Ph.D., Pittsfield, 
Massachusetts. U.S.A. (4) 

Kelly, William Lamb, R.N.R, Ardenlea, 
Branich Liberton, Edinburgh (4) 


.* Kemp, William Joel, F.C.S., F.I.C., The 


Bungalow, Mountfield, Robertsbridge, 
Sussex, and Caerthillian, Sidcup, Kent 

Kendal, James Francis, Messrs. Kendal and 
Dent, 106 Cheapside, E.C. (4) 

Kennedy, Sir Alexander B. W., LL.D., 
F.R.S., 17 Victoria street, S.W. (3) 

Kennedy, John, 11 Fellows road, Hamp- 
stead, N.W. (1) 

Kenrick, George Hamilton, Whetstone, 
Somerset road, Edgbaston, Birmingham (1) 


Kent, Walter G., 199 High Holborn, W.U. 
(4) 
Kenyon, James, Walshaw Hal, Bury, 


Lancashire (1) 

Kenyon, Lord, Gredington, Whitchurch, 
Salop (1) 

Kerly, Alexander William, The Gabler, 
Horndon on the Hill, Stanford-le- Hope, 
Essex, and 14 Great Winchester street, 


E.C. (2) 

Kermode John Jonathan, M.I.Mech.E., 
Imperial chambers, 62 Dale street, Liver- 
pool (3) 

Kerr, David Gillespie, Rooms 129-130 
Confederation Life Building, Toronto, 
Canada (4) 

Kerr, George A., Lynchburg, Virginia, 
U.S.A. (4) 

Kerr, Rennie Malcolm, Lonawla, Poona 


District, India (4) 

Kershaw, George Bertram de Betham, 
M.San.I., Ingleside, West Wickham, Kent 
3) 

ree John, care of Williams Deacon’s 
Bank, Great Central Hotel, N.W. (1) 

Kershaw, Thomas, M.I.Mech.E., 170 San- 
nomiyacho, 1 Chome, Kobe, Japan (4) 

Key, William, Central chambers, 109 Hope 
street, Glasgow (3) 

Keys, Samuel, Carrick P.O., Pittsburg, 
Pennsylvania, U.S.A. (2) 

Keyser, Charles Edward, M.A., F.S.A., 
Aldermaston court, Reading (3) 

Khan, Ahmad Hosain, B.A., Sessions Court, 
Jhelum, India (4) 

Khan, M. Habib ur Rahman, Habibganj, 
District Aligarh, India (1) 


1907.*Khaw Joo Tok, Penang. Straits Settlements 

1909. Khoo Cheow Teong, 24 Light street, Penang, 
Straits Settlements (4) 

1907. Khoo Chong Lye, Raub, Pahang, Federated 
Malay states (3) 

1907.*Khoo Eu Yong, Penang, Straits Settle- 
ments 

1909. Khoo Sian Tan, Chop ‘‘ Khoo Chin Hong,” 
Cecil street, Singapore, Straits Settlements 


(4) 

1909. Khoo Siew Jin, Kuching, Sarawak, Borneo 
(4) 

1905. Khras, Minocher Jamshed Sohrab, Khras 
Bungalow, Middle Colaba, Bombay, India 


(4) 

1905. Kilburn, Bertram Edward Dunbar, M.A., 
Avsoc.Inst.C.E., 6 Stanhope street, Hyde 
park, W. (1) 

1902.*Kilmaine, Lord, The Neale House, The Neale, 
Co. Mayo, Ireland. 

1902. Kilmer, Frederick B., Messrs. Johnson and 
Johnson, New Brunswick, New Jersey, 
U.S.A. (3) 

1908. Kilmorey, Earl of, K.P., 5 Aldford street, 
Mayfair. W. (1) 

1902.*Kilner, George William, Ravenscroft, Moss 
hall grove, North Finchley, N., and Great 
Northern Railway Goods Station, King’s 

cross, N. 

1902. Kimber, Harry Watkins (3) 

1876. Kimber, Sir Henry, Bart., M.P., 79 Lom- 
bard street, E.C. (1) 

1898. Kimmins, ©. W., M.A., D.Sc., Dame 
Armstrong house, Harrow-on-the- Hill (3) 

1906.*Kimura, Professor Shunkichi, Ph.D., Naval 
Ordnance Depot, Yokosuka, Sami, Japan 

1882.*Kinch, Prof. Edward, Royal Agricultural 
College, Cirencester 

1905. Kinch, Walter S., The Limes, Wigan (1) 

1900. Kindersley, M. F., The Burma Mines De- 
velopment and Agency, Ltd., 731 Salisbury 
house, E.C. (1) 

1903. Kinealy, John Henry, 619 Granite building, 
St. Louis, Mo., U.S.A. (4) 

1907. King, Captain Alexander t., R.A., care of 
Cox and Co., 16 Charing cross, W.C. (4) 

1900. King, D., Ashurst, Fernhurst, Sussex (1) 

1909. King, Henry, F.R.H.S., 1004 Queen Victoria 
street, E.C. (1) 

1901. King, Kelso, Mercantile Mutual Fire In- 
surance Co., Sydney, New South Wales, 
Australia (4) 

1867.*King, William, 
Liverpool 

1879. King, William F., Woodsleigh, Englefield 
green, Surrey (3) 

1893.*King, William Henry, Puckseroft, Whitwell 
road, Southsea, Hants 

1899. Kingham, R. T., 6 Finsbury square, E.C. 
(4) 

1905. Kingston, ©. Burrard, M.Inst.M.M., P.O. 
Box 1030, Johannesburg, Transvaal, South 
Africa (4) 

1905.*Kiralfy, Imre, Tower house, Cromwell. road, 
S 


6 Beach lawn, Waterloo, 


1901.*Kirby, Frank E., 54 Morningside drive, W., 
New York, U.S.A. 

1906. Kirby, Thomas E., American Art Associa- 
tion, Madison square South, New York, 


U.S.A. (1) 
1885.*Kirkaldy, John, Leadenhallhouse, 101 Leaden-- 


hall street, .C. 
1900, Kirkaldy, William George Testing Works, 
99 Southwark street, ~.E. (3) 


1903.*Kirkham, Rev. Philip H., M.A., Mellgates,: 


Kirkby Stephen, Westmoreland 


1884. Kirkpatrick, Robert, 1 Queen square, Strath- 
bungo, Glasgow (1) 

1904. Kisch, Stanley A., F.R.G.S., Constitutional 
Club, Market street, Nottingham (3) 

1899. Kitching, Henry, J.P., The Grange, Great 
Ayton, Yorkshire (4) 

1882.*Kitching, John, Branksome hall, Darlington 

1891. Kloetgen, William John Hugo, 20 and 21 
Lawrence lane, E.C. (4) 

1891.*Knight, Charles A. 

1908. Knight, Charles Crosby, F.Z.S., 10 Pembury 
road, Tottenham, N. (3) 

1873.*Knight, Charles Joseph 

1883.*Knig¢ht, John Baillie, Soap works, Silvertown, 
E 


1884.*Knill, Sir John, Bart. (Right Hon. the Lord 
Mayor of London), South Vale house, 
Blackheath, S.E. 

1902. Knoblauch, Louis, 74 Inverleith place, Edin- 
burgh (4) 

1907. Knocker, Fred W., Temple Ewell, Dover (3) 

1886. Knowles, Charles, Coorabelle, Westgate-on- 
Sea, Kent (3) 

1907. Knowles, George Potter, Assoc.M.Inst.C.E., 
F.S.I., 39 Victoria street, S.W. (4) 

1902. Knowles, Hugh Charles, Glebe house, Sher- 
borne lane, E.C. (3) 

1905. Knowles, Mrs. Marian, 24 St. Edmund’s 
terrace, Regent’s park, N.W. (2) 

1877.* Knowles, Thomas Foster, 48 Mozrgate street,. 
E.C. 


1908. Knowles, William, 
Bombay, India (4) 

1882. Knox, Brownlow D., Caversham, Reading, 
and 17 Gloucester place, Portman square, 
W. (4) 

1901. Knox, G. Walter, B.Sc., 16 Finsbury circus, 


Treacher’s buildings, 


E.C. (3 
Paces Edward A. H., Fernilee hail, 
Whaleybridge, near Stourport, and 5 
Onslow gardens, South Kensington, S.W. 
1894. Krall, Carl, 259 and 291 Regent street, W. 


(1) 
1908.*Kranz, William G., Sharon, Pennsylvania, 
U.S.A. 


1900. Krause, R. Howard, Comberton hall, near 
j Kidderminster (4) 

1903. Krebs, Rev. Stanley L., A.M., Swarthmore, 
Pa., U.S.A. (3) 

1908. Krishnamacharya, M., M.A., B.L., Triplicane, 
Madras, India (4) 

1905. Kumm, H. Karl W., Ph.D., 16 New Bridge 
street, E.C. (3) 

1909. Kurup, M. N. Paramaswara, The University, 
Birmingham, and Manaloor House, Olasha, 
Kottayam, Travancore, India (1) 

1901.* Kwong Yung Kwang, Lincheng mines, 
Lincheng, Chemin de fer Pekin-Hankow, 
vid Pekin, North China 


3 


1909. Lahiri, Sarat Chandra, Sub-Deputy Col- 
lector, Nazira Circle, Sibsagar District, 
India (3) 

1903. Laidlaw, John, 24 Park circus, Glasgow 


(4) 
1903. Laidlaw, Sir Robert, 
Chislehurst (3) 
1894.*Laidlay, William J., B.A , LL.B., 50 Circus 
road, N.W. 


M.P., Bonchester, i 


,1900.*Laird, Hon. Charles W., Oakhurst, Birken- 


head, and Sports Club, St. James’s square, 
S.W 


1907. Lake, Charles Sidney, A.M.I.Mech.E., 
5 Falkland avenue, Church end, Finchley, 
N. (3) 
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1901. Lal, Dr. Munna, Ballia, United Provinces, 
` India (4) > 
1904.: Lal, Hon. Munshi Madho, C.S.I., Benares, 
India (4) 
:1901.*Lal, Rai Bahadur Sundar, C.I.E., Allahabad, 
N.W.P., India - 
1898.* Lamb, Edmund G., M.A., Borden Wood, 
Liphook, Hants 
1892. Lamb, Sir John Cameron, C.B., C.M.G., 18 
Downside crescent, Hampstead, N.W. (3) 
1893. eee Robert, London road, Kilmarnock, 
C.B. (4) 


) 
1876. Lancaster, John, Park viilas, Wilmot road, 
Leyton (1) 
1889. Lancaster, John, Dunchurch lodge, near 
Rugby (3) 


1904. Landon, Will de Manoel, Green Bank, West 
Timperley, Cheshire (3) 

1909. Lane, Frederick, Messrs. Lane and Mac- 
andrew, 26 Great St. Helens, E.C. (1) 

1909. Lane, Horace Manley, M.D., LL.D., Caixa 
14, Sdo Paulo, Brazil, South America (3) 

1890. Lane, Majoi-Gen. Sir Ronald B., K.C.V.O., 
C.B., Carlton hall, Saxmundham (3) 

1903. Lang, Sir R. Hamilton, K.C.M.G., The Grove, 
Dedham, Essex (1) 

1906. Langenhoven, Cornelis Jakob, B.A., LL.B., 
Oudtshoorn, Cape Colony, South Africa (2) 

1903. Langman, Sir John Lawrence, Bart., 97 
Eaton square, S.W. (1) 

1892. Langton, Alfred, 2 Hampstead hill gardens, 
Hampstead, N.W. (4) 

1906. Large, R. Emmott, 1 Verulam buildings, 

; Gray’s iùn, W.C., and Pound Croft Farm, 
East Hanney, Wantage (3) 

1908: Larmour, Hon. Charles Frederick, 60 
Bentinck street, Calcutta, India (1) 

1884, Lascelles, Brian Piers, B.A., Headland, 

~ Mount park, Harrow (4) i 

1858.*Las¢elles-Scott, Wentworth, Chemical and 
Physical Laboratories, Little Ilford, Essex 

1865. Latham, Baldwin, M.Inst.C.E., Parliament 
mansions, Victoria street, S.W. (3) 

1897.* Latham, William, K.C., M.A., The Priory, 
Frensham, Farnham, Surrey 

1904. Latimer, John, M.Inst.C.E.I., 5 Clonmore 
villas, Tralee, Ireland (4) 

1900. Latimer, Robert Edward, 21 Lorne road, 
Brixton, S.W. (3) ' 

1909. La Touche, Sir James Digges, K.C.S.L., 

14 Gledhow gardens, S.W. (4) 

1895. Laughlin, Robert C., Gortin, 
stewart, Ireland (4) 

1862. Launspack, Louis, 15 Connaught street, Hyde 
park, W. {3) > 

1884. Laurence, Reginald, Assoc.M.Inst.C.E., 
Felthorpe hall, Norwich (4) 

1906. Lavan, Lloyd Thomas, L.D.S., 
Burlington street, W. (3) 

1893.* Lavers, Nathaniel Wood, The Woodlands, 
Long Ditton, Surrey ' 

1907. Law, J. A., Birkbeck Bank 

r Chancery lane, W.C. (4) 

1909. Law, Maharaj-Kumar Reshee Case, 8 New 

- China Bazar street, Calcutta, India (2) 

1905. Lawes, George Elliot, M.J.Mech.E , Ferro 

Carril Central Del Yeru,. - Guadalupe, 
Callao, Peru, South America (3) 

1874.*Lawes, Rubert Murray, Old park, Dover, and 


Newtown- 


12 Old 


chambers, 


__ 70 Eaton place, S.W. 
1901. Lawes - Wittewronge, Sir Charles’ Bennet, 
Bart., The Studio, Chelsea gardens, S.W. 

3 


(3) 
1904. Lawrence, Christian William, J.P., Sandy well 
vi , Andoversford R.8.0., Gloucestershire 
1 


1884. Lawrence, Frederick W., Hillcote, Lansdown, 
Bath (3) 

1909. Lawrence, W. J., Langholme, Grenada, 
British West Indies (3) 

1909. Lawrie, Harold Newbold, 622 Worcester 
building, Portland, Oregon, U.S.A. (3) 

1906. Lawrie, Peter Stanley, Royal Oak Hotel, 
Wellington, New Zealand (3) 

1882. Layborn, Daniel, 8 Dutton street, Liver- 
pool (1) 

1899. Lazenby, Waker, Castlebar, Sydenham hill, 
S.E. (4) 

1909. Lea, Henry Charles, 2000 Walnut street, 
Philadelphia, Pa., U.S.A. (3) 

1898. Leach, Herbert Louis, 64 Drewstead road, 
Streatham, S.W. (3) 

1886. Leake, Charles Frederick, The Homestead, 
Datchet (1) 

1903. Le Bas, Edward, 2 Glebe road, Clissold pirk, 
N., and Dock house, Billiter street, E.C. 


(2) 

1901. Lebbe, A. R. Casse, 1 Trincomalee street, 

- Kandy, Ceylon (3) 

1907. Lee, William Harold, care of Anglo- 
Chilian Nitrate and Railway Company, 
Tocapilla, Northern Chile, South America 


‘1 

1908. eee George Barclay, 50 Campden 
house court, Kensington, W. (1) 

1902.* Leeming, John, F.R.I B.A., 17 Old Queen 
street, Westminster, S W. 

1902.*Leeming, Joseph, F.R.I.B A., 17 Old Queen 
street, Westminster, S.W. 

1908. Leeson, J. H., St. Thomas’s School, Howrah, 
India (1) 

1900. Leeson, William Frederick, P.O. Box 301, 
Durban, Natal, South Africa (3) 

1885. Leete, Joseph, Eversden, South Norwood, 
park. S.E., and 36 St. Mary-at-hill, E.C. (2) 

1894. Lee-\Varner, Sir William, K.C.S.I.. India 
office, N.W., and Eton Tower, Caterham 
valley, Surrey (3) 

1886. Legg, William A., Carlton buildings, Par- 
liament street (P.O. Box 1621), Cape 
Town, South Africa (1) 

1905. Leggatt, Mrs. E. O., 15 Savoy court, Strand, 
W.C. (4) 

1896. Leggett, Major Edward Humphrey Ma- 
nisty, R.E., D.S.O., British East Africa 
Corporation, Mombasa, British East Africa 


3 

1879. Le Grand, Alfred, Magdala Works, 125 
Bunhill row, E.C (1) : 

1899. Lehmann, Charles Theodore, Maydore, Mat- 
tock lane, Ealing, W. (1) 

1888.* Leigh, Lord, Stoneleigh Abbey, Kenilworth, 
Warwickshire 

1908. Léigh, Evan Arthur, 33 Brazennose street, 
Manchester, and 232 Sumner street, Boston, 
Mass.. U.S.A. (4) 

1909. Leigh, Herbert Hamilton, H.M. Treasury, 
Warri, Southern Nigeria, West Africa (1} 

1908. Leighton, Professor Gerald Rowley, M.D., 

` C.M., F.R.S.E., Sunnyside, Russell place, 

Trinity, Edinburgh (4) 

1851.*Leighton, John, F.S.A., 12 Ormonde terrace, 
Regent’s park, N.W. 

1901. Leiter, Joseph, $1 South Clark street, Chicago, 
U.S.A. (1) 

1904. Lennard, Thomas J., J.P., Henbury court, 
near Bristol (1) 

1884.*Leon, Arthur Lewis, Stoatley Rough, Hasle- 
mere, Surrey 

1876.*Leon, Frank Philip 

1883.*Leon, John Temple, Elmwood, Grove road, 
Southsea 


1905 


1909 


1903 


1901 
1906 


1903. 
1900. 
1902. 
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Leonard, Charles Henry Brandt, 18 Kensing- 
ton palace gardens, W. (2) 

Leonard. Edward F., Amherst, Massachu- 
setts, U S.A. (4) 

Leonard, Wiliam John Messrs. Careless, 
Capel and Leonard, Hope Chemical 
Works, Hackney-wick, N.E. (2) 

*Leong Fee, Ipoh, Perak, Straits Settlements. 

*Lesher, Arthur Lawrence, Messrs. Lesher, 
Whitman and Co., Broadway, corner of 
Bond street, New York, U.S.A. 

Leslie, Thomas Nicholas, F.G.S., P.O. Box 23, 
Vereeniging, Transvaal, South Africa (1) 

Leslie, William, 2 Chowringhee road, Cal- 
cutta, India (1) 

Letcher, John Teague, Truro, Cornwall (3) 


1908. Lingham-Lees, J., B.A., Clyde house School, 
Hereford (3) 


'1905.*Lionnet, Captain J. Joseph Georges, Suez 


Canal Company, Port Said, Egypt 

1905. Lisbé6a, Miguel Arrojado Ribeiro, 
M.Am.I.M.E., Rua Costa Gama, Villa 
Japurá, Petropolis, Rio de Janeiro, Brazil, 
South America (4) 

1907. Litten, John George, F.S.A.A., 241 Pitt 
street, Sydney, New South Wales, Aus- 
tralia (4) 

1901. Little. Engineer Rear-Admiral Edwin, R.N., 
9 Herbert road, Southsea (3) 

1874.*Liveing, Prof. George Downing, M.A., 
F.R.S., Cambridge 


1903. Livesey; David Thomas, Luxville, London 


1897. Letts, Charles, 8 Bartlett’s buildings, Hol- road, East Grinstead (4) 
born circus, E.C. (4 1905. Llanos, Eduardo, Oviedo, Caras, Spain (4) 
1901. Lewes, Charles Llewellyn, 12 Old square, | 1907. Llewellin, Mrs. A. E., Upton house, near 


1890. 
1887. 


Lincoln’s-inn, W.C. (3) 

Lewes, Prof. Vivian Byam, Royal Naval 
College, Greenwich, S.E. (2) 

Lewis, Herbert Henry Leech, 80 St. Ann’s 
hill, Wandsworth, S.W. (4) 


Poole (3) 

Lloyd, G. M., M.A., M.Sc., The Limes, 7 
Pepys road, Raynes park, S.W. (1) 

Lloyd, Captain M. B, Messrs. Curtiss 
and Harvey, 3, Gracechurch street, E.C. 


1909. 
1908. 


1879. Lewis, John, Spedan tower, West heath, 
Hampstead, N.W. (2) 
Lewis, John Thomas, Gas Works, Welling- 


borough (1) 


(3) 
Lloyd, Richard Duppa, 2 Addison crescent, 
Addison road, Kensington, W. (3) 
*Lockyer, Lady, 16 Penywern road, South 


i881. 
1904. 


1902. 


1908. Lewis, Mrs. S. S., LL.D., Castle brae, Kensington, S.W. 

Chesterton road, Cambridge (1) 1909. Lomas, Harold M., Alcombe - Dunster 
1873. Lewis, Sir William Thomas, Bart., Bute R.S.O., Taunton (4) 

Mineral Estate office, Aberdare (2) 1905. Loneden, Henry, 6 Westbourne park villas, 


W. (1 

Longfellow, William P. P., 479 Broadway, 
Cambridge, Massachusetts, U.S.A. (1) 

Loram, Sydney H., M.Am.I.M.E., care of 
Messrs. Gibbs and Co., Valparaiso, Chile, 
South America (3) 

Lord, F. A. B., A.I.E.E., Messrs. Dennis 
and Co., 49 Queen Victoria street, E.C. 


1905.*Liang Ming Ting, Taotai, Imperial Rail- 
ways of North China, Tientsin, China 

1906. Liberman, H , Town house, Cape Town, 
South Africa (1) 

1883.*Liberty, Arthur Lasenby, J.P., Lee Manor, 
near Great Missenden, Bucks 

Li Chun, His Excellency Admiral, The 

Admiralty, Tien Ping Kai street, Canton, 

China (1) 

1892.*LiecutEensteIn, His HIGHNESS JOHN, PRINCE 
oF, Feldsberg, Austria 

1880. Lightfoot, Thomas Bell, 22 Thorney court, 
Palace gate, W. (3) Loring, Lieutenant Frederick George, R.N., 

1907. Lim Cheng Law, Sungei Pinang, Penang, Secretary’s Office, General Post office, E.C. 
Straits Settlements (3) (3) 

1908. Lim Cheng Teik, Khie Heng Bee, Penang, | 1878.*Lornie, John Guthrie, of Birnam and Pit- 
Straits Settlements (2 castle, Perthshire, J.P.. F.S.8., Rosemount, 

1905.*Lim Chin Tsong, 47 China street, Rangoon, Kirkcaldy, and Grosvenor hotel, S.W. 


1903. 
1905. 


1908. 1904. 


(3) 
LorenYen, Christian Carl, 149 Minories, E. (3) 
Lorimer, William, care of Messrs. Diibs 
and Co.. Glasgow (1) 


1889. 
1881. 


1908. 


Burma 1904. Loubser, Matthew Michael, Port Elizabeth, 
1904. Lim How Hong, Penang, Straits Settlements Cape Colony, South Africa (2) 
(+) 1905. Louis, Adolphus Herman, 2 Plowden build- 


1907. Lim Eu Toh, Penang, Straits Settlemen4s ings, Temple, E.C. (3) 
1908. Love, James Black, M.A.. Technical Insti- 
tute, West Bromwich (3) 


(1) 
1901. Lim Hua Chiam, 230 Beach street, Penang, 
1907.*Loveless, Thomas Henry, 76 Harley street, 
W l 


Straits Settlemente (1) 

1904.* Lim Kek Chuan, Penang, Straits Settlements 

1904.* Lim Soo Chee, Penang, Straits Settlements 

1907.*Lim Tek Suan, Penang, Straits Settlements 

1903. Lindholm, O. W., Vladivostock, Siberia (3) 

1901.*Lindley, Miss Julia, 74 Shooters’ Hill road, 
Blackheath, S.E. 

1907. Lindley, William Heerlein, M Inst.C.E., 29 
Blittersdorffsplatz, | Frankfurt-am-Main, 
Germany (2) 

1906. Lindsay, James G., City Engineer, Guelph, 
Ontario, Canada (3) 

1904. Lindsay-Harper, James, Assoc.M.Inst.C.E., 
Ferro Carril Nord Este Argentino, Monte 
Caseros, Argentine Republic (3) 

1909. Line, George, Messrs. John Line and Sons, stead, Essex (3) 
aban 213-215 Tottenham court road, W. | 1899.*Lowe, C. W., Thorneyholme, Knutsford, 

1) Cheshire 

1893. Lineham, Professor Wilfrid James, 21 | 1909. Lowe, Peter James, 105 Barcombe avenue, 

Newstead road, Lee, S.E. (2) Streatham hill, S.E. (3) 


1884. Lovibond, Joseph W., Lake house, Salisbury 
3 

Low Alexander G., 9 Holland park, W. (3) 

Low, Charles Ernest, C.I.E., Central Pro- 
vinces and Berar Exhibition, Nagpur, C.P., 
India (1) 

Low, Charles Watson, 23 Wellington court, 
Knightsbridge, S.W. (3) 

Lowber, James William, M.A., D.Sc., Ph.D., 
LL.D., 113 East 18th street, Austin, Texas, 
U.S.A. (3) 

Lowcock, Charles Frederick, R.B.A., 9 
Mayfair gardens, Red Bridge lane, Wan- 


1891. 
1£08. 


1908. 
1903. 


1904. 
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1892. Lowenfeld, Henry, 4 Hyde park terrace, W. 


(1) 

1901. Lowis, J. R., Bettiah, Champaran, India (4) 

1906.*Low Kim Pong, 86 Market street, Singa- 
pore, Straits Settlements 

1908. Luard, Captain C. E., 20 Elm Tree road, 
St. John’s wood, N.W. (4) 

1902. Lubeck, Luiz Adolpho, 2 Canton road, 
Shanghai, China (4) 

1903. Luboldt, F. W. August, 10 Church crescent, 
Muswell hill, N. (2) 

1890. Lucas, Charles Phipps, The Elms, Motting- 
ham, Eltham, Kent (3) 

1908. Lucas, T. Mackworth, F.S.S., Norton Lee, 
169 East Dulwich grove, S.E. (1) 

1908. Lukis, Wilfrid Ravenshaw Fellowes, 
M.1I.Mech.E., Rising Sun Petroleum Com- 
pany, Limited, No. 27 Yokohama, Japan 
4 


1899. Lupton, Arnold, M.P., 7 Victoria street, S.W. 
(4 


(4) 
1883.*Lupton, Sydney, M.A., 102 Park street, 
Grosvenor square, W. 
1898. abet ohnson, Henry, 17 Rutland gate, 
.W. (1) 
1905. Lens, Edwin L., 29 Bloomsbury square, 
.C. (3) 
1893. Lyall, Sir James Broadwood, G.C.I.E., 
K.C.S.I., Statenborough, Eastry, S.O., 
Kent (2) 
1897. Lyell, David (3) 
1906. Lynch, Captain C. W. D., care of London 
and Westminster Bank, St. James’s square, 
S.W., and Kasempa, North Western 
Rhodesia, South Africa (3) 
1902. Lynch, Harry Finnis Bloss, M.P., 33 Pont 
street, S.W. (3) 
1892. Lyon, John George, Knottingley, Yorks. 
2 


) s 
1899. Lyttelton - Annesley, Lieut. - General Sir 
Arthur Lyttelton, K.C.V.O., Templemere, 
Weybridge, Surrey (1) 


1895.*Mabson, Richard R., The Ferns, Upper 
Hornsey rise, N. 

1898.*Macadam, H. E., Dalkeith, Glengall road, 
Woodford, Essex 

1896. Macaulay, Frederic Julius, Alverstoke, North 
Side, Clapham common, S.W. (2) 

1880. Macauley, Lieut.-Col. George William, 17 
Nevern road, S.W. (3) 

1905. Macaura, Gerald Joseph, M.D., 1 Chapel lane, 
Headingley, Leeds (2) 

1902. Macbean, Edward, 31 Athole gardens, Kel- 
vinside, Glasgow (3) 

1908. McCarthy, Edward Valentine, J.P., Ard- 
managh house, Glenbrook, Co. Cork, Ire- 
land (4) 

1904. MacCarthy, John Leader, B.A., Assoc.M. Inst. 
C.E., care of Port.Commiasiopers, Koila 
Ghat street, Calcutta, India (1) 

1899. MacCaw, William John McGeach, M.P., 194 
Queen’s gate, S.W. (4) 

1906. McClean, John, Robinson, - Rusthall _ house, 
Tunbridge Wells, Kent (3) 

1908. McClure, David Simpson, Bank of Bengal, 
Calcutta, India (4) 

1902. McConnel, James Henry, Cressbrook, Queens- 
land, Australia (2) 

1908. McConnell, John P., Vancouver, 
Columbia, Canada (2) 

1886. McDaniel, J. J., Woodlands, Bandon, Co. 
Cork, Ireland (4) 


British 


1906. McDiarmid, James, Winnipeg, Manitoba, 
Canada (3) 

1903. McDonald, James, F.Z.S., 57 Cadogan square, 
S.W. (3) 

1880. McDonald, James E., 4 Chapel street, Cripple- 
gate, E.C. 13) 

1889. ay James T., Dunolly, Blackheath, 

E (1 

1883.*McEacharn, Sir Malcolm Donald, Galloway 
house, Garlieston, Wigtonshire 

1905. Macfadyen, John Beith, 65 Apollo street, 
Bombay, India (4) 

1904. MacFarlaine, Robert M., M.Inst.C.E.1.,M.R. 
San.I., Executive Engineer, Public Works 
Dept., Bijapur, Kombay, India (2) 

1902.*Macfarlane, Walter, 22 Park 
Glasgow 

1869. McGarel, Mrs., 128 Queen’s gate, S.W. (4) 

1885. Mac Gauran, Francis, 8 Collingham place, 
Cromwell road, S.W. (3) 

1907. McGaw, Andrew Kidd, Burnie, Tasmania (3) 

1907. McGhee, Miss Evelyn P., 82 Porchester ter- 
race, W. (3) 

1909. Macgowan, Rev. John, Amoy, China (4) 

1881. MacGregor, Alexander, M.A., 3 Collingham 
gardens, S.W. (1) 

1909. MaeGregor, John Stewart, Briar Bank, 
‘Francis street, Leeds (4) 

1896 *McHardy, David, J.P., Cranford, Ruthrie- 
ston, Aberdeen 

1901. McInnes, Edward, Littleover, near Derbv, and 
Royal Crown Derby Porcelain Co., Derby 


circus, 


(4) 
1886, we wae J.P., 3 & 4 New Basinghall street, 
C. (3 

1906. Mackay, Francis Duncan, Messrs. Leighton 
and Mackay, 544 Bartholome Mitre, 
Buenos Aires, Argentine Republic (3) 

1897. Mackay, Sir James Lyle, G.C.M.G ,K.C.L E., 
7 Seamore place, Mayfair, W. (1) 

1909. McKellar, Peter, F.G.S., 403 John street, 
Fort William, Ontario, Canada (3) 

1905. Mackenzie, Alexander, 19 Greenhill gardens, 
Edinburgh (4) 

1884.*Mackenzie, Colin 

1909. McKenzie, Dr. John Heyward, Howe School, 

Howe, Indiana, U.S.A. (3) 

1907. Mackenzie, R. R., Belraon Tea and Fibre Co., 
Ltd., Chittagong, India (1) 

1901. Mackenzie, Thomas B., Netherby, Manse road, 
Motherwell. N.B. (3) 

1904. McKerrow, H. B., Kenilworth, Beechwood 
avenue, Kew, S.W. (4) 

1909. McKinney, Albert James, Russell house, 
South grove, Highgate, N. (3) 

1908. McKinney, Hugh Giffen, M.R.C.S., Morn- 
ington, Aldersbrook road, Manor park, 
Essex (4) 

1905. Mackintosh, Charles Rennie, 6 Florintin ter- 
race, Hillhead, Glasgow (3) 

1906. Mackrell, John, High Trees, Clapham com- 
mon. S.W. (L) 

1905. McLaren, William David, A.M.I.Mecb.E., 
The Manse, Patna, Ayr, N.B. (4) 

1909. Maclaren, William Frederick de Bois, The 
Rubber Estate Agency, Minciug lane 
house, Eastcheap, E.C. (4) 

1903. McLaughlin, Miss M. Louise, 2558 Eden 
avenue, Mount Auburn, Cincinnati, Ohio, 
U.S.A. (4) 

1903.* Maclean, Kaid Sir Harry Aubrey de Vere, 
K.C.M.G., Clareville, Kew, Surrey 

1907. MacLean, John, 330 Smith street, Winnipeg, 
Canada (1) 

1908. McLeod, James Morrison, 2 Hilldrop road, 
N. (3) 
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1901. McMahon, Col. Sir Arthur Henry, K.C.I.E., 
C S.I., care of Messrs. H. S. King and Co., 
9 Pall mall, S.W. (4) 
1906. McNaughton, John L., Rosemount, Buckie, 
~ N.B. (3) 
1905. Macpherson, Archibald (2 ) 
1891. Macpherson, George M., M.A., LL.D., 88 
Rue Brequereque, Boulogne- sur - mer, 
l France (1) , 
1909. MacQueen, Peter, 22 Harvard street, Charles- 
l town, Massachusetts, U.S.A. (3) 
1906. MacWatt, Lieut.-Col. Robert Charles, M.B , 
K.Sc., I,M.S., care of, Messrs. King, 
King and Co., Bombay, India (3) 
1885. MacWilliam, Geo. Greenshields, 20 Bartlett's 
NIA buildings, Holborn, E.C. (1) 
1901. Madgen, William Leonard, Falcon works, 


Loughborough (2) 

1900. *Madhowlal, Chinoohhai, C.I.E., Ahnedavad: 
near Bombay, India 

1898. Magnus, Sir Philip, M.P,,, 16 Gloucester ter- 
race, Hyde park, W.. (3); 

1903. aa i Professor Herbert William, Ph.D., 

., 70 Kirkland street, Cambridge, Mass, 

aa W. | Kennebunk: (RFD. No. 1), 
Maine, U.S.A. (8) 4 - 

1905. Mahler, Miss E., Sudworth, New Brighton, 
Cheshire (4) . 

1908. Mahmudahbad, the Hon. Raja of (Sir Ali 
Muhammad Khan, K.C.L.E.), Mahmu- 

z dabad District,7 Sitapur, Oudh, India 


(1) 
1882.*Maitland, Major-General Eardley, C.B., 
es mansions, Westbourne terrace, 

1904. Maitra, Bhuban Mohun, K.I.H., Ghoramara 
P.O,, Rajshahi, Bengal, India (3) 

Malak Budrudin Goolamhusein, Khan Baha- 
dur H.M., Medhi Bag, Nagpur, India (1) 

Malcolm, Alfred, 499 Ashton New road, 
Clayton, Manchester (1) 

Malcolm, William Rolle, 1 Princes gardens, 
S.W. (2) 

Maling, Christopher T., 
Newcastle-on Tyne (3) 

Mallet, Robert Trefusis, 
square, S.W. (1) 

Malik, Satyendra Chandra, 1.C.S., care of 
Messrs. Grindlay and Co., Calcutta, India 


1909. 
1895. 
1583. 


1885. 14 Ellison place 


1892. 5l Earls court 


1909. 


(1) 
Mallins, Charles William, 5 Strathmore road, 
Newsham park, Liverpool (3) 
Mallock, Henry Reginald Arnulph, F.R.S., 
6 Cresswell gardens, S.W. (3) 
Mann, John Randall, The Homestead, Wood- 
lands grove, Isleworth, Middlesex (1) 
Mansell, Major John Herbert, R.A., 108 
Shooter’s Hill road, Blackheath, S.E. (4) 
1889.* Manson, Frederick William, Fair Crouch, 
Wadhurst 
1902. Manton, Arthur Woodroffe, B.Sc., care of 
Messrs. S. Pearson and Son, East River 
Tunnels, Long Island City, New York, 
U.S.A. (4) 
1900.* Marconi, Guglielmo, LL.D., D.Se., Water- 
gate house, York buildings, Adelphi, W.C. 
1901. Mardon, Evelyn John, B.A., LL.B., 2 Lit- 
field place, i lifton, Bristol (3 (3) 
1903. Margetson, John, Brightside, Stroud, Glos. 


1906. 
1908. 
1889. 
1907. 


(1) 
1903.*Marin, Don Estéban, Plaza de Oriente 7, 
Madrid, Spain 
1900. Markham, Walter E., 79 Essex road, N. (2) 
1906. Marks, Arnold J., 17 Landsdowne place, 
Hove, Sussex, and 54 and 55 London wall, 


E.C. (3) 


1909. 
1906. 


1906. 
1897. 
1900. 
1906. 
1907. 


1898. 
1861.. 


1889. 
1892. 
1903. 


1904 
1893. 


1905. 
1909. 
1905. 
1909. 
1903. 


1906. 
1906. 
1908. 
1905. 


1883. 
1893. 


1905. 
1900. 
1905. 


1901. 


i909. 
1903. 
1908. 


1886. 
1881. 


1906. 


1907. 


Marks, Miss Lucy B., 37 Fifth avenue, New 
York City, U.S.A. (3) 

Marriott, Hugh Frederick, care of Messrs. 
Wernher, Beit and Co. 1 London wall 
buildings, E.C. and 75 Harley house, 
Regent’s park, N.W. (1) 

Marris, H. Clifton, 32 Kourlandskaia street, 
St. Petersburg, Russia (4) 

Marsden, James, Grosvenor house, 18 Gros- 
venor road, S.W. (4) 

Marsh. Thomas, 9 Northfield road, Stamford, 
hill, N. (8) 

Marshall, Mrs. A. Campbell, Freshfield, 
Waterlooville, Cosham, Hants. (4) 

Marshall, „Archibald McLean, POERI Cor- 
wen, North Te (3) 


Marshall, Charles H. (3) 

Marshall, James ©., 15 Vere street, Oxford 
street, W. 13) 

Marshall, 


Percy Edward, Netley, cottage, 

The Grove, Hampstead, N.W. (3 3) 

Marshall, William. Bayley, Imperial Hotel, 
Malvern (2) + 

Martin, Edward, 20 Overton road, Brixton; 
S.W. (3) 


. Martin, E. F, Royal Societies Club, St. 


James’s street, S.W. (1) 

*Martin, Lieutenant- Colonel Gerald Ward, 
8 Petersham terrace, Gloucester. road, S.W. 

Martin, Richard Harrington, South Indian 
Railway, Trichinopoly, South India (3) 

Martin, Robert M., 34 Molesworth street, 
Dublin (4) 

Marty, Ernesto, Calle Cordoba 1247, Buenos 
Ayres, Argentine Republic (3) 

Maruta, Hidemi, Mitsu Bishi Dockyard and 
Engine Works, Nagasaki, Japan (4) 

Marx, Robert J., 133- 139, Finsbury pave- 
ment, E.C. and 3 Garlinge road, Broudes- 
bury. N.W: (3) 

Mason, Alfred. James, 58 Kensington court, 
W. (2 

E sired W., F.S.A.M., 21 
square, W.C. (1) 

Mason, Fortunatus Q., East Liverpool, Ohio, 
U.S.A. (2) 

*Mason, Henry Trood, Lyme house, Molesey 
park, East Molesey, Surrey 

Massey, William Henry, ‘Twyford, Berks (4) 

Master, John Henry, Montrose house, Peter- 
sham, Surrey (4) 

Master, "Major R. Chester. Rifle Depot, Win- 
chester (2) 


Queen 


Mathews, Randle L,, J.P., Stourton Court, 
Stourbridge (3) 

Mathews, Robert St. John, 36 Ashley 
gardens, S.W., and 117 Leadenhall street, 
E.C. (3) 

Mathieson, George, Messrs. Clarke, Nickolls 


and Coombs, Limited, Hackney wick, N.E. 
3 

Maton, Ralph C., M.D., 1021 Corbett 
building, Portland, Oregon, U.S.A. (1) 

Matsukata, Kojiro, Kawasaki Dockyard Com- 
pany, Limited, Kobe, Japan (2) 

Matthews, Ernest Romney, F.R.S.E., 
A.M. Inst.C.E., F.G.8., Bridlington, 
Yorks. (4) 

*Matthey, Edward, 78 Hatton garden, E.C. 
*Matthey George, F.R.S., Cheyne house, 
Chelsea embankment, S. W. 

Maud, Captain William Hartley, Norton 
manor, near Taunton, Somerset, and 57 
Eaton square, 8. W. (3) 

Maufe, Henry, The Red House, Bexley 
heath, Kent (1) 


n m es 


1909. Maughan, Walton, Binley, Coventry (3) 

1861. *Maull, Henry. Beulah house, Station road, 
Bexhill-on-Sea 

Maung, Maung. 7 Victoria street, Bassein, 
Burma (4) 

Maung, Maung, 10 Phongyi street, Rangoon, 
Burma (4) 

Maurice, R. T., Adelaide Club, Adelaide, 
South Australia (3) 

Maw, William Henry, 18 Addison road, Ken- 

, and 55 Bedford street, Strand, 


1903. 
1908. 
1904. 


1890. 
i sington, W. 
W.C. (3) 
Mawjee, Purshottam Vishram, J.P., M.R.A.S., 
Vishram Bhuwan, Warden road, Bombay, 
India (4) 

Maxim, Sır Hiram Stevens, Ryecotes, Dul- 
wich common, S.E. (3 


1906. 


1883. 


1908. Maxwell, Francis J'aylor, Rochville, Con- 
a necticut, U.S.A. (4) 
1908. Maxwell-Lefroy, Evelyn, Coromandel P.O., 


Southern India (4) 


1898. May, Cornelius, Oxford street, Freetown, 
Sierra Leone, West Africa (3) 
1895. Mayer, Daniel, Chitham house, George 


street, Hanover square, W. (4) 

1885.* Meade, Thomas de Courcy, M.Inst.C.E., 
‘Town hall, Manchester 

1905. Medley, Charles Powis, A.M.I.Mech.E., 103 
Worship street, E.C. (1) 

19908.*Meelboom, John A., Ferro Carril Central 
Argentino, Buenos Aires, Argentine 


Republic 
1897.* Mehta, R. D., C.LE., 
Calcutta, India 
1908, Meldon, Major James Austin, Windham 
Club, 13 St. James’s square, S.W. (1) 
1906. Melitus, Paul Gregory,C.I.E.,46 Holland park, 
W., and Dacca, Eastern Bengal, India (2) 
1881. *Melles, Joseph William, M.A. Grewline, 
Aros, Mull, N.B., and Melville Castle, 
Lasswade, Midlothian 
Melville, J. Stark, 10 Blythswood square, 
Glasgow (3) 
Mercer, Frank,14 Prospect rd., St. Albans (3) 


55 Canning street, 


1908. 
1904. 


1901. Mercer, Thomas, Glenfern, Granville road, 
St. Albans, Herts (38) 
1906. Merrall, Charles Eddington, 26 Playfield 


crescent, East Dulwich, S.E. ,3) 

Merritt, H. Sydney, United Empire Club, 
117 Piccadilly, W. (4) 

Merton, Emile R., 194 Portman street, Port- 
man square, W. (1) 

Merton, Zachary, 31 Green street, Park lane, 
W. (3 

Mosens Mademoiselle Jeanne, 79 Rue de 
Rentiers, Brussels, Belgium (3) 

Messervy, Henry, g Woodbine,” George- 
town, Demerara, British Guiana (3) 

Metcalfe, Sir Charles Herbert Theophilus, 
Bart., 28 Victoria street, S.W. (2) 

Meyer, e 10 Stratton street, Piccadilly, 

1) 


1908. 
1878. 
1890. 
1908. 
1908. 
1889, 
1899. 
1901. Meyer, Sir William Stevenson, K.C.IL.E., 
care of Messrs. H. S. King and Co., 9 
Pall mall, S.W. (4) 

Mhatre, Mungalrao Ramjee, 268 Kumbhar- 
wada street, Girgaum, Bombay, India (4) 

Middlemore, Thomas, Melsetter, Orkney, 
N.B. (1) 

Middleton, Robert Hugh, Assistant Engi- 
neer, Rajputana-Malwa Railway, Bewar, 
India (3) 

Middleton, Professor Thomas Hudson, M.A., 
Board of Agriculture and Fisheries, 4 


Whitehall place, S.W., and University, 
Cambridge (4) 


1909. 
1894. 
1906. 


1907. 


- 


1908. Midgley, Albert Henry, 86 Cranmer road, 
Forest vate, E. (4) 

1895.*Miers, Principal Henry Alexander, M.A., 
F. R. S., 23 Wetherby gardens, S. W. 

1889. *Mildmay, Henry Bingham, 46 Berkeley 
square, W. 

Miles, Laurence, Sunnyside, 
park, Strawberry hill, 
Middlesex (3) 

Miles, Colonel Samuel Barratt, Homewood, 
Hinton Charterhouse, near Bath (3) 

Millar, Alexander, Hollyhurst, Clapham 
common, S.W. (2) 

Millar, Rev. Ernest, M.A., Mengo, Uganda, 
East Africa, and Heathdown, Hampstead 
heath, N.W. (3) 

Millar, William Galt, 1 Arcade chambers, 
Reading, Berkshire (3) 


1906. Waldegrave 


Twickenham, 
1891. 
1893. 
1906. 


1896. 


{ 
Swaziland, 


1903. Miller, Allister M., Mbabana, 
South Africa (2) 
1889. Miller, Robert, St. Leonards, Ingatestone (1) 


1889. Miller, Thomas Rob»on, Atcombe, Wood- 
field avenue, Streatham, S.W. (3) 

Miller, Willian, Equitable Coal Company, 
Limited, Dishergarh P.O., Barakar, 
Bengal, India (2) 

Milne, ” Oswald P., 
Bedford row, W. C. (3) 


1992. 


1907. 16 Great J ames street, 


1905. Milner, George H., 25 Vicars hill, Ladywell, 
Kent (3) 

1906. Minihane, E. J., 5 Castelnau row, Barnes, 
S.W. (3) 

1909.*Mistry, Shapoorjee Dhunjeebhoy, Chief 
Engineer, The Gujarat Ginning and 
Manufacturing Company, Kolupur Post, 
Ahmedabad, India i 

1876. Mitchell, Aurelius Bruce, 202 Hagley road, 


Edgbaston, Birmingham (4) 

Mitchell, Charles A., 8 Egerton place, S.W.(4} 

Mitchell, Francis Henry O’Connor, B.A., 
Government School of Engineering, 
Insein, near Rangoon, Burma (2) 

Mitchell, George, M.I.Mech.E., The Vacuum 
Brake Company, Limited, 32 Queen Vic- 
toria street, E.C., and 59 Frances road, 
Windsor (4) 


1894. 
1909. 


1903. 


1879. Mitchell, Henry, 39 Mecklenburgh square, 
W.C. 

1905. Mitchell, W. E., 124 Knightsbridge, S.W.. (1) 
1900. Mitchell, Sir ’ Wiliam Wilson, C.M.G., 


Fort Colombo, Ceylon (3) 
1882.*Mitre i Vedia, Emilio, Buenos Ayres, South 


America 

1905.* Mizzi, Lewis F., LL.D., Constantinople 
Turkey 

1901. Mobsby, G., C.M.G., 124 Avenue man- 


sions, Finchley road, "Hampstead, N.W. (3) 
1905. Mocatta, Elkan B., 31 Great Cumberland 
place, W. (1). 
1906. Mocatta, Owen, 31 Cumberland place, Hyde 
park, W., and Leyfield, Datchet, Berks 


) 

1905. iia. Dr. Edalji Manekji, D.Sc., LL.D., 
Litt. D. , opp. Grant road Railway Station, 
Sleater road, Bombay, India (3) 

1883. * Moenich, Oscar, Billiter house, 
street, E.C. 

1903. Mole, Walter, F.R.G.S., The Memorial Hall, 
Farringdon street, E.C., and Syltorvan, 
Cheshunt, Herts (3) 

1891. Molesworth, Sir Guilford L., K.C.I.E., The 
Manor house, Bexley, Kent (2) 

1888.*Molloy, William R. J., J.P., 78 Kenilworth: 
square, Rathgar, co. Dublin 

1891. Moloney, Sir C. Alfred, K.C.M.G., Army 
and Navy Club, Pall mall, S.W. (1) 


Billiter 
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1895. Moncrieff, Colonel Sir Colin Campbell Scott, 
K.C.S. I., K.C.M.G., 11 Cheyne walk, 
Chelsea, S.W. (2) 

1904. Mond, Emile S., 22 Hyde park square, W. 


(4 

1883.*Mond, Ludwig, F.R.S., F.C.S., Winnington 
hall, Northwich, and The Poplars, 20 
Avenue road, N.W. 

1892. Mond, Kobert Ludwig, M.A., The Poplars, 
20 Avenue road, N.W. (3) 

1880. Mondy, Edmond Felix, 96 Huron road, 
Balham, S.W. (1) 

1890. Money, Robert J., North Cave, Pembroke 
road, Woking (4) 

1893.* Monk, J. Henry, 48 St. George’s square, S.W. 


1908. Monteath, Sir James, K.C.S.I., Bellair, 
Charmouth, Dorset (3) 
1909, Monteath, John, Rajkot, Kathiawar, 


Bombay, India (4) 

1909. Montgomery, Henry Boyle, 10 Denbigh 
street, Warwick square, S.W. (3) 

1881. Montgomrey, Archibald S., Brentside house, 
Brentford (3) 

1908. Moody, George H., A.M.I.Mech.E., West- 
holme, Bradley, Bilston (3) 

1906.*Mookerjee, R. N., C.I.E., 20 Beadon street, 
Calcutta, India 

1904. Moorcroft, William, Marsh avenue, Wolstan- 
ton, Staffs. (4) 

1905. Moore, Alfred Ernest, B.A., B.Sc., F.C S., 
Escuela Regional, Corrientes, Argentine 
Republic (2) 

1886. Moore, Arthur Chisholm, 23 Essex street, 
Strand, W.C., and The Lodge, Boreham, 
Chelmsford (3) 

1903. Moore, George, M.Inst.C.E , care of Manila 
Railway Co., Ltd., Manila, Philippine 
Islands (3) 


1905. Moore, James, J.P., 17 Donegall place, 
Belfast, and The Finaghy, Balmoral, 
Belfast (1) 


1909. Moore, R. A., Leslie, 17 Downside crescent, 
Hampstead, N.W. (3) 

1901.*Moore, Richard Francis, Hillside, 72 Amhurst 
park, Stamford hill, N. 

1903.*Moore, Robert Thomas, 
street, Glasgow 

1891.*Moore, William Bailey, Bryn Maelgwyn, 
Llandudno 

1891.*Moore, Vice-Admiral William Usborne, R.N., 
8 Western parade, Southsea, Hants 

1903.* Morgan, Gwyn Vaughan, 5 St. James’s street, 
S.W. 


142 St. Vincent 


1901.*Morgan, John Pierpont, Jun., 22 Old Broad 
street, E.C. 

1904. Morgan, K. P. Vaughan, The Morgan 
Crucible Company, Ltd., Battersea Works, 
S.W. (3) 

1889. Morgan,Sir Walter Vaughan, Bart., 2 White- 
hall court, S.W. (2) 

1904. Morgan, William Houlston, Blakeney, Glos. 


1) 

TET Henry, 364 Cold Harbour lane, 
Brixton, S.W. 

1892. Morris, James, Rooksmoor house, near Stroud, 
Glos. (3) 

1902. Morris, Philip A., Rose Bank, Harrow view, 
Harrow (3) 

1905. Morris, Steven William Savin, P.O. Box 1102 
Cape Town, South Africa (4) 

1889. Morris, William, 9 Upper Park road, Haver- 
stock hill, N.W. (2) 

1908. Morrison, Captain James, Nagpur, Central 
Provinces, India (1) 

1907. Morrow, Robert Alexander, 6 Landridge 
road, Fulham park, S.W. (4) 


1901. Morse, Edward S., Ph.D., Museum of Fine 
Arts, Boston, Mass., U.S.A. (3) 

1889. Morse, Sydney, 37 Norfolk street, Strand, 
W.O. (4) 

1887. Morton, G. H., jun., 14 Grove park, Liver- 
pool (3) 

1877. 


Morton, Robert, 27 Hamilton terrace, N.W. 
4 


(4) 
Morton, Captain S., Inspector of Signalling, 


1909. 
Meerut Cantonment, India (3) 

1902. Mosenthal, George Joseph Samuel, 190 
Queen’s gate, S.W. (4) 

1904. Mosbaugh, Francis R., Anglo - Canadian 


Leather Co., Huntsville, Ontario, Canada 


(4) 

Moss, Charles Herbert, Woodside, Rother 
ham (1) 

1888.*Moul, Frank, Aldersgate Chemical Work#, 
Southall, Middlesex 

Moulton, Right Hon. Lord Justice, 57 Onslow 
square, S.W. (3) 

Mowat, Magnus, Pitmain lodge, Granville 
park, Blackheath, S.E. (4) 

1900.*Mowbray, Sir Robert Gray Cornish, Bt., 
p 10 Little Stanhope street, Mayfair, W. 

1906. Mudaliar, Rao Bahadur Bangalore Perumal 

Annaswami, K.I.H., 34 Osborne road, 

C. and M. Station, Bangalore, India 


1897. 


1881. 
1896. 


1 
1909. Muadtiar S. Palvanna, South New street, 
Tinnevelly Town, Madras, India (3) 
1909.*Mudhol, Rajasaheb of (Malojirao Nanasaheb 
ig al Southern Mahratta country, 
India 
190%. Muir, David Temple, Pertlands, Castlebar 
road, Ealing, W. (4) 
1900. Muir-Mackenzie, Sir John William Pitt, 
K.C.S.I., Secretariat, Bombay, India (1) 
1907. Mukharji, Sivnarayat, Uttarpara, near Cal- 
cutta, India (1) 
1909. Mules, R. J., H.M. Dockyard, Rosyth, 
Scotland (3) 
1886.*Mullens, John Ashley, Roxbury, Chertsey 
1903. Muller, A., Messts. Henry Maurer and Non, 
420 East 23rd street, New York City, 
U.S.A. (3) 
Muller, Godfrey Henry Emile, Government 
Electricity Works, Malta (4) 
Müller, Hugo, Ph.D., F.R.S., 13 Park square 
east, Regent’s park, N.W. (4) 
Mullins, John Henry, Messrs. Spillars and 
Bakers, Cardiff (1) 
Mumford, Arthur George, Culver street Iron- 
works, Colchester (4) 
1909.* Mumm, Arnold Louis, 41 and 43 Maddox 
street, W. 
1902. Munford, J., Kensington College, 143-145 
Quėen’s road, Westbourne grove, W. (4) 
1904. Munto, Alfred James, 123 Lordship road, 
Stoke Newington, N. (4) 
1903.*Munro, John 
1905. Munro, Laurence, Kronsbein building, 10 
Main street East, Hamilton, Ontario, 
Canada (4) 
1906. Muntri, Kashinath Govindjee, 192 Worlee 
toad, Bombay, India (3) 
1904. Murdock, George J., 33 Wallace place, 
Newark, New Jersey, U.S.A. (2) 
1887. Mure, Arthur H., 2 Marloes road, Kensington, 


1906. 
1884. 
1903. 
1899. 


W. (3) 

1906. Murray, Edwin Somerville (2) 

1902. Murray, James P., The Toronto Carpet 
Manufacturing Co., Limited, Toronto, 
Canada (3) 

1908.*Murray, John, F.R.I.B.A., 11 Suffolk street, 
Pall mall, S.W. 


1900. Murti, Sir P. N. Krishna, K.C.I.E., Banga- 
lore, Mysore, India (2) 

1867.*Muspratt, Edmund K., Seaforth hall, Sea- 
forth, near Liverpool 

1901. Muter, Major R. S., R.E., 
Lines, Bombay, India (3) 

1885. Mylne, Henry Charles, Staverton, Woking- 
ham, Berks (3 

1897.*Mylne, Rev. Robert Scott, B.C.L., care of 
Rev. C. Rainham, King Edward’s School, 
Whitley, Surrey 


15 Marine 


1906.*Norway, His Masesry tat Kine or, K.G. 

1907. Naftel, Cecil Oakley, 20 Eastcheap, E.C. (4) 

1866.*Nairn, Sir Michael B., Bart., Dysart house, 
Fife 

1909.*Nakamura, Z., President, South Manchuria 
Railway Company, Dairen, China. 

1900.*Nandy, Maharaja Manindra Chandra, Cassim- 
bazar Rajbari, Murshedebad, Bengal, India 

1908. Nariman, R. K., Assoc.M.Inst.C.E., Dera 
Ghazi Khan, Punjab, India (3) 

1865.*Nascimento, J. ©. F. do, 2 Rua Carolina, 
Estacao do Rocha, E.F.C.B., Brazil 

1906. Nash, Hon. John Brady, M.L.C., M.D., 
Macquarie street, Sydney, New South 
Wales, Australia (2) 

1904. Nathan, Henry, 11 Hanover 
Regent’s park, N.W. (3) 

1905. Nathan, Sidney Herbert, M D., 50 Harring- 
ton gardens, S.W. (3) 

1908. Nathani, M. R., Kiponda road, Zanzibar, 
British East Africa (3) 

1902. Naylor, John Alfred, A.M.I.Mech.E., 
200 Trinity road, Wandsworth common, 
®. W. (3) 

1903. Neher, Clemens, 29 Nottingham place, Mary- 
lebone, W. (3) 

1872. Nelson, Sir Edward M., K.C.M.G., 3 
Whitehall court, S.W. (4) 

1903. Nelson, Major John Yeates, Postal and 
Electric Telegraph Dept., General Post 
Office, Sydney, N.S.W., Australia (3) 

1904. Nesbitt, Alexander Walter, M.I.Mech.E. 
Paulatim, Bearsden, Dumbartonshire, 
N.B. (3) 

1869. Nettlefold, Frederick, Streatham grove, 
Norwood, S.E. (2) 

1901.*Nettlefold, Godfrey, South Bank, Edgbaston, 
Birmingham 

1909. Nevill, James Forder, Bulmer, Burnt Ash 
hill, Lee, Kent (2) 

1883.*Neville, James Sewell, Sloley hall, Norfolk, 
a 104 Ashley gardens, Victoria street, 

1909. Nevin, Miss Blanche, Churchtown, Lancaster 
County, Pennsylvania, U.S.A. (2) 

1905.*Newcomen, Col. A. Gleadowe, C.I.E., Cawn- 
pore, India f 

1907. Newman, Arthur D., Messrs. Fraser and 
Chalmers, Limited, P.O. Box 619, Johan- 
nesburg, Transvaal, South Africa (4) 

1866. Newman, Stephen John, 35 Ladywell road, 
Lewisham, S.E., and 155 Upper Thames 
street, E.C. (4) 

pen John, Manor Works, Rotherhithe 


terrace, 


1907. New Zealand, the Secretary, Education De- 
partment, Wellington (2) 

1904. Nicholas, Askin, Stanpary Hills Tin Mines, 
vid, Cairns, N.-Queensland, Australia (2) 

1908. Nicholson, Sir Frederigk Augustus, K.C.1.E., 
Madras Club, Madras, India (1) 
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1908, Nicholson, Dr. Jonathan, The Elms, The 
Green, Sutton, Surrey (4) 

1879. Nicholson, Wilfred, Goswell Works, Stratford, 
E. (1) 

1866.* Nicol, Robert 

1908. Niedermayr, Julius (2) 

1906.*Nishizawa, Kimio, Dayeh Iron Mine Depart- 
ment, Hupeh, China 

1908. Nishizuka, Toyosaburo, President, Korea 
Oil Company, Seoul, Korea (2) 

1894.*Niven, David Coates, Strebor house, Elizabeth 
drive, Paisley road, Glasgow 

1908. Noakes, Lieutenant G. H., R.N.R., New 
Zealand Shipping Company, 138 Leaden- 
hall street, E.C. (3) ' 


1882. Noble, Captain Sir Andrew, Bt., K.C.B., 


F.R.S., Elswick Ordnance Works, New- 
castle-on-Tyne (2) 

1888.*Noble, Wilson, Barkham Manor, Wokingham, 
and Carlton Club, S.W. 

1909.*Nonomura, Kingoro, South Manchuria Rail- 
way Company, Dairen, China 

1883.*Nordenfelt, Thorsten 

1909. Norman, Professor H. C., Queen’s College, 
Benares, India (3) 

1894.*Norman, James Noel, 
Wrotham, Kent 

1906. Norris-Newman, Lieut.-Col. Charles L. W. 
M., 94 Consular road, Tientsin, North 
China (2) 

1894. North, John William, A.R.A., Washford, 
Taunton (4) 

1899.*Norton, Robert, Talycafn R.S.O., Denbigh- 
shire 

1908. Notley, Charles K., Honolulu, Territory of 
Hawaii (4) 

1892. Notley, Richard A., Larksfield, Englefield 
green, Surrey (3 

1888. Notley, Robert P., 92 Upper Clapton road, 
N.E., and 35 Bucklersbury, E.C. (4) 

1909. Notman, George, Messrs. Phelps, Dodge and 
Co., 99 John street, New York City, 
U.S.A. (3) 

1878.*Notman, Henry Wilkes, F.R.G.S., Cholmley 

lodge, West end, Kilburn, N.W. 

1901.*Nowell, Arthur Berry, 6 Second avenue, 
Halifax, Yorks 


Luccombe lodge, 


1903. Noyce, W. F., 110 Cheape road, Canton- 
ments, Rangoon, Burma (4) 
1895. Nugent, James, Chesterfield, Belfast, and 22 


Corporation street, Belfast (3) 

. Nunn, Francis Crumpton, 162 Church road, 
Upper Norwood, 8.E. (3) 

. Nunn, R. J., M.D., 5 York street East, 
Savannah, Georgia, U.S.A. (2) 


. Oakey, Herbert, Caton lodge, 13 High road, 
Streatham, S.W., and Wellington mills, 
Westminster bridge road, S.E. (3) 

. Oates, Charles Parkinson, 43 St. George's 
square, S.W. (3) 

. Oatway, George Henry, 82 Milton park, 
Highgate, N. (4) 

. Oberg, Gustaf Leonhard, Shanghai Mutval 
Telephone Company, Limited, Shanghai, 
China (3) 

. O’Brien. Lieut.-Colonel J., Hotel Cecil, 
Lausanne, Switzerland (4) 

. O’Brien. Miss Mary Editha, 39 Palmer street 
west, Detriot, Michigan, U.S.A. (3) 

. O’Brien, Hon. W. Turlough (1) 

. O’Conor, James Edward, C.I.E., Francesco, 
Church road, Upper Norwood, S.E. (1) 
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1884. Odling, William, M.B., F.R.S., 150 Lad- 
broke grove, W. (3) 

1896. O’ Donoghue, Freeman M., 9 Charles street, 
St. James's square, S.W. (2) 

1897. O’Dwyer, Michael Francis, C.I.E. (3) 

1893.*Oertel, Frederick Oscar, Cawnpore, United 
Provinces, India 

1909. O’Farrell, Thomas! A., J.P., 30 Lansdowne 
road, Dublin (4) 

1907. Ogilvie, Atec. (1) 

1891.*Ogilvie, Campbell P., 829 Salisbury house, 
Finsbury circus, E.C. 

1893.*Ogilvy, John Francis, The Knipp, Chidding- 

fold, Godalming 
1884.*Ogle, Bertram Savile, Hill house, Steeple 
Aston, Oxon 

1891. Ogle, William Slingsby, Delville, Reigate, 
Surrey, and 90 Cannon street, E.C. (2) 

1909. O’Hagan, Lady Alice M., Pyrgo park, 
Havering-atte-Bower, Essex (4) 

1906.*Oke, Alfred William, B.4., LL.M., F.G.S., 
F L.S., Orielton, Highfield lane, South- 
ampton, and 32 Denmark villas, Hove, 
Brighton 

1894.*Oke, Francis Robert 

1901. Oliver, James William, Currarevagh, Ough- 
terard, Co. Galway (1) 

Oliver, Sir Thomas, M.D., 7 Ellison place, 
Newcastle-on-Tyne (3) 

O'Neil, Rodolph Stuart (3) 

O'Neill, James Joseph, MI.N.A., Fairfield 
Works, Govan, Glasgow (+) 

O’Meara, Major Walter Arthur John, 
R.E., C.M.G., Office of Engineer-in-Chief, 
General Post Office, E.C. (3) 

1907.*Ong Hun Chong, Penang, Straits Settle- 


1897. 


1906. 
1903. 


1903. 


ments 
1903. Onslow, Earl of, G.C.M.G., 7 Richmond ter- 
race, Whitehall, S.W. (4) 
cael eae Henry, 14 Austin friars, 
2.O. 


1899. Oppenheimer, Hermann L., 111-115 Salus- 
bury road, Kilburn, N.W. (1) 
1898.*Ormrod, John, 3 Shrewsbury road, Bolten 
1908. Orr, Robert M., The United Railways of 
Havana, Havana, Cuba, W. Indies (3) 
1889. Orrock, James, 48 Bedford square, W.C. 


(3) 

O’Ryan, William, J.P., Waipro Bay, New 
Zealand (2) 

Osborn, N. F. B., 11 Bruce grove, Totten- 
ham, N. (4) 

Osborne, James, 5 Dean terrace, Liskeard, 
Cornwall (1) 

O’Shaughnessy, Hugh Patrick, Executive 
Engineer, South Indian Railway, Tanjore, 
South India (2) 

. Osment, Harry shorthose, care of British 

Vice-Consul, Lima, Peru, South America 


1907. 
1908. 
1894. 
1905. 


r 
cof 
t ‘ i 


: 2 
i uk Herm E., Frankfurter Strasse 44, 
i Dirmstadt, Germany 
1967. Otagiri, Tadawo, Messrs. Tsutsui and Co., 
2 387 Oxford street, W. (3) 
1895.*Ottley, Colonel Sir John Walter, R.E., 
_ K.C.I.E., Leyton, Eastbourne 
1898. Oulton, William, J.P., Hillside, Gateacre, 
Liverpool’ (8) 
1908. Outram, Rev. Arthur, Little Heath Vicarage, 
? Potters Bar, Herts (1) 
1901. Owen, Francis, Thorndon, Brentwood, Essex 
(4) 
1906. Owen, Captain Roger Carmichael Robert, 
C.M.G., Sudan Agency, War Office, Cairo, 
Egypt, and Naval and Military Club, 
Piccadilly, W. (3) ee 


1906. 


1902 


1909 
1872 


1902 
1881 
1897 
1887 


1862 
1890 


1880 
1899 


1901 
1900 
1909 


1909. 
1906. 


1902. 
1908. 
1906. 
1905. 
1902. 
1902. 


1900 
1908 


1902. 


1900. 
1900. 
1905. 
1905. 


1906. 
1908. 
1909. 


Owens, Felix I. A., A.M.I.E.E., 68-70 
Wood street, Liverpool (3) 
Owens, Thomas G., M.I.N.A., 28 Victoria 


street, S.W. (2) 


.*PortucaL, H.M. tae Kine or, K.G. 


Packard, Edward, F.C.S., 
Bramford, Ipswich (1) 

Paddock, George Harrie, 
Wellington, Salop (3: 

Paget. Berkeley, 2 Laurence Pountney hill, 
E.C. (3) 

Paget, Clarence George, Guildford house, 
Chatsworth road, Croydon (3) 

Paget, George Edmund, M.A., Oak lodge, 
Broomhill, Tunbridge Wells (1) 


Grove house, 


The Hollies, 


.*Paine, Mrs. 


Paine, Charles Cleverly, Hillfield, Haverstock 
bill, N.W. (3) 

Paine, Cornelius Herry, 32 Harrington gar- 
d-ns, South Kensington, S.W. (4) 

Pakenham-Mahon, Captain Henry, D.L., 35 
St. George’s road, Eccleston square, S.W., 
and Stokestown, Ireland ! 1) 

Palmer, Henry Boswell, 99 Belsize road, 
Hampstead, N.W. (3) 


.*Panday, Dady Cowasji, Gowalia Tank road, 


Malabar hill, Bombay, India 

Pandither, Rao Sahib M. Avraham, Kura- 
nanithi Medical hall, Tanjore, India (3) 

Pantulu, Dewan Bahadur B. Narayanamurty, 
Vizagapatam, India (3) 

Panzera, lLieut.-Col. Francis William, 
Resident Commissioner, Mafeking, Bechu- 
analand Protectorate, South Africa (2) 

Pape, Eric, The Highlands, Annisguam, Cape 
Ann, Massachusetts, U.S.A. (3) 

Parcon, Raymond, F.R.G.S., Victoria Mahé, 
Seychelles (1) 

Parker, Charles E., Penketh lodge, near 
Warrington (1) 

Parker, Frederick, 46 Wormgate, Boston, 
Lincolnshire (3) 

Parker, George, 2 Great Winchester street, 
E.C. (4) 

Parker, Sir Gilbert, D.C.L., M.P., 20 Carlton 
house terrace, 8 W. (3) 

Parker, Dr. J. Gordon, 176 Tower Bridge 
road, S.E. (1 


) 
.* Parker, Walter Edward, A.M., 217 Haver- 


hill street, Lawrence, Massachusetts, 
U S.A. 

Parkes, George W., Messrs. Small and Parkes, 
Limited, Hendham Vale Works, Har- 
purhey, Manchester (3) 

Parkinson, J., Canal Ironworks, Shipley, ' 
Yorks (4) 

Parrack, William T:, Rochester buildings, 


138 Leadenhall street, E C. (4) 


Parrott, Joseph, 3 Wellington street, 
Stockton-on-Tees (4) 
Parrott. Lieut.-Col. Thomas Samuel, 173 Ex- 


ploration buildings, Johannesburg, Trans- 
vaal, South Africa (1) 

Parry, Frederick H., Sule Pagoda road, 
Rangoon, Burma (2) 

Parshad, Lala Joti, Jagadhari, District 
Ambala, Punjab, India (1) 

Parsons, Miss Jessie, R.A., Government 
Training College for Women, Bankiporé, 
India (3) 


1906.*Parsons, John E, 52 William street, New 


York, U.S A. 
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1892. care of Messrs. 


P.O. Box 26, 


Parsons, Hon. Richard Clere, M.A., 39 Victoria 
street, S.W. (4) 


1909. Penn-Simkins, George. 
Thomas Cook and Son, 


1906. Parsons, William, Belmont hill, St. Albans Calcutta, India (1) 
(1) 1897. Penton, Edward, 1 Mortimer street, W. 
1909. Paruck, Furdoonje Dorabji Jamsetji, Breach (4 


house, Tardeo, Bombay, India (3) 1889. 

1908. Pastakia, Jamsetji Jejeebhoy, Kavrana’s 
building, Colaba, Bombay, India (3) 

1904.*Patel, Khan Bahadur Burjorjee Dorabjee, 
C.I.E., Quetta, Baluchistan, India 

1902. Paterson, John, 1 Walbrook, E.C. (4) 

1908. Paterson, Oscar, 10 Blythswood 
Glasgow (2) 


ees Joseph E., Jermyns, Romsey, Hants. 
1 

1875. Perceval, Spencer Arthur, 131 Richmond road, 
Putney, S.W. (1) 

Perceval, Sir Westby B., K.C.M.G., Guns- 
green, Wimbledon, S.W. (1) 

Percival, Professor Hugh Melville, M.A.,14 
Park street, Calcutta, India (1) i 


1893. 
square, | 1907. 


1894. Paul, 1879. 


1885 


1874 
1902 


1891. 
1904. 


Matthew, jun., Levenfold Works, 
Dumbarton, and Kirkton, Dumbarton (2) 
Paxman, James, Standard Iron Works, Col- 

chester, and Croft house, Rosecroft avenue, 


Hampstead, N.W. (4) 


.*Payne, Alexander, Norfolk house, Victoria 


embankment, W.C. 


.“Payne, Hon. George, J.P., M.L.A., Durban, 


Natal, South Africa 

Peach, Charles Stanley, 28 Victoria street, 
S.W. (1) 

Peacock, James, 13 Fenchurch avenue, E.C. (4) 


1905. 


Perkins, James, 90 Lower Thames street, 
„(i 


.C. ( 
Perks, Frederick John, 48 Grove park, Den- 
mark hill, S.E. (3) 


1900. *Perrins, Charles William Dyson, J.P., Daven- 


1909. 


1905. 
1909. 


ham, Malvern 

Perrott, William, B.Sc., Messrs. Johnson and 
Perrott, Ltd., Nelson place, Cork, Ireland 
(1 

A George A. (4) 

Pet, Maung, K.S.M., Konwindat Quarter, 
Tavoy, Burma (1) 


1901. Pearce, Richard, H. B.M. Vice Consul, | 1909. Peters, Major Cecil, Sunbury Manor, Middle- 
Denver. Colorado U.S.A. (1) sex (4) 

1899. Pearce, Walter John, Resthaven, Lans- | 1901. Petersen, William (4) 
downe road, W. Didsbury, Manchester | 1908. Petrie, William Wilson, 25 Finsbury circus, 


1904. 


1902 
1909 


(3) 
Pearse, Alfred, Heathcroft, Worsley road, 
Hampstead heath, N.W. (1) 


.*Pearson, Charles Fellows, Redington lodge, 


Redington road, Hampstead, N.W. 
Pearson, Henry C., Messrs. R. and S. 
Garrard and Co., 25 Haymarket, S.W. (4) 


1885. 
1903. 
1909. 


1906.*Phené, John Samuel, LL.D., F.S.A., 


E.C. (3) 

Peyton, Ernest Phelps, Chemical Works, 
Lister street, Birmingham (1) 

Pfleiderer, Walter, Kingsway house, Kings- 
way, W.C. (3) 

Pha Htaw, M.A., Akyab, Burma (3) 
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1908.*Pearson, Hugh, 71 Thornyhedge road, Oakl: y street, Chelsea, S.W. 
Gunnersbury, W. 1905. Philip, Joseph, Dalmore, Westpark road, 
1903. Pearson, James Davis, Assoc.M.Inst.C.E., Dundee (2) 


1907 


H. K. Railway, Bulandshahr, U.P., India 
(3) 


Pearson, Mrs. Kate Hyde, care of Canadian 


1904. 
1901. 


Phillimore, Rev. Arthur, M.A., The Gate 
House, Aylesbury (2) 
Phillips, Henry Druit, 48 Russell square, 


Pacific Railway, Charing Cross. S.W. (3) W.C. (3) 
1902. Pearson, Sam Garforth, care of J. R. Pearson, | 1904. Phillips, John, A.M.I.Mech.E., Cornubia 
43 Warwick street, Regent street, W. house, Carlton road, Nottingham (1) 
1909. Phillips, John, 36 Lincoln’s inn fields, W.C., 


1896 
1903 


1904. 
1907. 
1901. 


1902. 


1907. 


(2) 
.*Pearson, Sir Weetman D., Bart., M.P., 10 


Victoria street. S.W. 

Pearson, Captain William McMullen, care of 
Messrs. Thomas Cook and Son, Bombay, 
India (3) 

Peattie, John, 18 Dorset street, Baker street, 

3 


- ( 

Peddar, ) sydney Hampden, 6 Kensington 
palace gardens, W. (3 

Peeke, George, Neckinger Mills, Bermondsey, 
S.E. and Hillside, Marischal road, Lee, 
Kent 

Peel, Hon. William Robert Wellesley, M.P., 
52 Grosvenor street, W. (3) 

Pendleton, William B., The Corrimal Bal- 
gownie Collieries, Limited, Corrimal, New 
South Wales, Australia (2) 


1909. 
1907. 
1871. 
1906. 


1894. 
1906. 


1902. 


1909. 


and 20 West 25th Street, New York City, 
U.S.A. (4) 

Phillips, John, Apartado No. 88, Mexico City, 
Mexico (3) 

Phillips Mrs. Lionel, Tylney Hall, Winch- 
field Hants. (3) 

Phipson, Herbert M., 10 Hyde park man- 
sions, N.W. (3) 

Pibel, William Henry, The Roses, Salway 
hill, Woodford green, Essex (3) 

Picard, Hugh Fitzalis Kirkpatrick (4) 

Pickering, John William, 76 Clarendon road, 
Walthamstow, Essex (1) 

Pickstone, H. E. V., Lekkerwijn, Groo} 
Drakenstein, Cape Colony, South Africa 
2 

ee Rev. William Coleman, M.A., 30 


1897. Penn, William Cooper, M.I.Mech.E., 25 Markham square, S.W. (4) 
Victoria street, S.W. (4) 1906. Pigot, Thomas F., 14 Fitzwilliam piace, 
1895. Pennell, Joseph, 3 Adelphi terrace house, Dublin (4) 


1874. 
1906. 


Strand, W.C. (1) 
D: Edward C., 8 West hill, Sydenham, 
.E. (1) 
Penning, Sydney Heathcote, 45 Shooters hill 
gardens, Westmount road, Eltham, S.E. 
3) 


( 
1908. Pennington, Arthur Reginald, The Court 


1900. 


1884. 


Pigott, John Robert Wilson, H.B.M. Con- 
sulate, Paramaribo, Surinam, Dutch Guiana, 
and Highfield, Bath rdad, Reading (1) 

Pike, Luke Owen, 10 Chester terrace, Regent's 
park, N.W., and New University Club, 
S.W. (4) 


1909. Pike, Warburton, ‘Union Club, Victoria, 
house, Axim, Gold Coast Colony, West British Columbia, Canada (2) 
Africa, and Kilty Crag, Grasmere, West- | 1908. Pillai, A. R., University Union, Edinburgh 


mcreland (4) 


(1) 


1900. Pillay, Chinnappa Singaravaloo, Moulmein, 
Burma (8) 

1901. Pillay, Rao Bahadur P. J. Chinnasawmy, 
Palghat, Madras, India (1) 

1881.*Pillow, Edward, The Grange, Thorpe hamlet, 
Norwich 

1905. Pinches, John H., 113 Knatchbull road, 
Camberwell, S.E. (3) 

1902. Pincus, Fritz, care of Nathan Ruben, 5 
Lower Cambridge street, Manchester (3) 

1896.*Pink, Sir Thomas, Thornton house, Thornton 
road, Clapham park, S.W. 

1900. Pinkerton, Surgeon - General John, M.D., 
Gwydyr house, Crieff, N.B. (1) 

1899.*Piper, John Edwin, LL.B., 10 Herondale 

. avenue, Wandsworth common, S.W. 

Piper, John Townend, 7 Camden crescent, 
Bath (3) 

Pither, Ernest Eugéne, 10 Steeles road, 
Haverstock kill, N.W. (1) 

Pitkin, James, 56 Red Lion street, Clerken- 
well, E.C. (3) 

Pitt, Philip Septimus, M.A., 
Wimbledon park, S.W. (3) 

Pitt, Walter, Lansdown grove iodge, Bath 
(1) 

Pitt, Colonel William, R.E., Auton lodge, 
Andover (3) 

Pittar, Albert Vyvyan, P.O. Box 5627, 
Johannesburg, Transvaal, South Africa 

l 

Plant, Edmund H. T., Charters 
North Queensland, Australia (3) 

Plante, Stanley Gedge, Assoc.M.Inst.C.E., 
Ridge Mount, Murray road, Wimbledon, 
S.W. (3) 

Plaskitt, Frederic J. W., 12 Woodbridge 
street, Clerkenwell, E.C. (3) 

Playfair, Sir Patrick, C.1.E., 
street, E.C. (2) 

Plowden, Major-General Francis Hugh, C.B., 
care of Messrs. H. S. King and Co., 9, Pall 
mall, S.W. (1) 

Plumbe, Rowland, 13 Fitzroy square, W.(4) 

Plummer, J. H., care of T. H. Plummer, 
Esq., R.A., ‘he Citadel, Plymouth (3) 

Plunkett, Count George Noble, Director of 
the National Museum of Science and Art 
Dublin, 26 Upper Fitzwilliam street, 
Dublin (3) 

Pocklington, Henry, 11 Regent park terrace, 
Leeds’ (2) 

Pollard, Herbert Edward, Public Works De- 
partment, Shanghai Municipal Council, 
Kiangse road, Shanghai, China (2) 

Pollock, Sir Frederick, Bart., D.C.L., M.A., 
LL.D , 21 Hyde park place, W. (3) 

Pollock, George Frederick, Hanworth, 
Middlesex (4) 

1907.*Pope, Alfred Atmore, Hill Stead, Farmington, 

Connecticut, U.S.A. 
1901. Pope, George, Woodstock, Oregon, U.S.A. 
3 


1883. 
1897. 
1871. 
1908. 132 Dora road, 
1898. 
1907. 


1904. 


1898. Towers, 


1907. 


1905. 


1898. 110 Cannon 


1902. 


1886. 
1906. 


1896. 


1898. 
1909. 


1907. 
1905. 


(3) 
1909. Pope, J. C., Regina, Saskatchewan, Canada 


(3) 

1903. Pope, William Waller, M.I.Mech.E., Hat- 
field, The Grove, Slough (3) 

1902. Pordage, Frederick, Uganda, vid Mombasa, 
East Africa (3) 

1873. Porges, Jules, 29 Holborn viaduct, E.C. (4) 
1909.*Porritt, Lieut.- Colonel Edmund William, 
Paeroa, Ohinemuri, New Zealand 
1892.* Portal, Lieut.-Col. Bertram Percy, D.S.O., 

Southington, Overton, Hants 
1892.*Portal, Spencer John, Bere hill, Whitchurch, 
Hants 
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1887. Portal, William Richard, M.A., Tonge house, 
York road, West Norwood, S.E. (2) 

1902. Porter, H. G., 22 and 23 Princes street, 
Hanover square, W. (1 

1895. Porter, Horatio, M.A., 16 Russell sq., W.C. 
( 

1908. BJ Robert, 37 Chalmers street, Edin- 
burgh (4) 

1905. Porter, Robert P., 108 Banbury road, Oxford 


(2) 
1874.*Postlethwaite, Alfred P., 
sions, Barons court, W. 
Pote-Hunt, Richard, Plym- villa, Ward-road, 
Shanghai, China (1 ) 
Pott, Francis Holliday, Messrs. Burt and 
Potts 33 York street, Westminter, S.W. 
3 
k Henry, 81 Cornwall gardens, S.W. 
4) 


14 Talgarth man- 
1904. 


1904. 


1884, 


1901. Potter, Thomas Irwin, Brighton pier, La 
Brea, Trinidad, British West Indies (3) 

1905. Pottie, George, 42 Mansfield road, Ilford, 
Essex (4) 

1905. Powell, A. H., Neston, King’s avenue, 
Ealing g, W. (4) 

1907. Powèll, Charles, 70 Claremont road, High- 
gate, N. (2) 

1904. Powell, Edmund, M.L.A., Cambria, Clare- 


mont, Cape Town, South Africa (4) 

1854.* Powell, Sir Francis S., Bart., M.P., 1 Cam- 
bridge square, W. 

Powell, Harry J., 26 Tudor street, White- 
friars, E.C. (1) 

Powell, James Crofts, 
Whitefriars, E.C. (4) 

Power, William Mailes, Victoria Gallery, 132 
Victoria street, S.W. (1) 

Powles, Henry H. P., 90 Oakley street, 
Chelsea. S.W. (4) 

Pownall, W. O., The Guildhall, Westminster, 
S.W. (4) 

Praed, Fitzpatrick, 32 Chester square, K.W. 
3 


1897. 


1897. 26 Tudor street, 


1908. 
1908. 
1902. 
1889. 


) 

1906.#Prci, Robert P. F., M.Inst.M.M., care of 
Messrs. Jackson Brothers, Iquique, Chili, 
South America 

1901. Prasad, Rao Bahadur Pandit Sukhdeo, C.I.E , 
Paota, Jodhpur, Rajputana, India (2) 

1870.* Pratt, Major 

1878. Preece, Sir William H., K.C.B., E.R.S., 
S Queen Anne’s gate, S.W., and Gothic 
lodge, Wimbledon, S.W. (3) 

1909. Preston, Arthur, 103 Clive street, Calcutta, 
India (2) 

1902. Preston, Sidney, C.I.E., Chief Engineer 
for Irrigation to H.H. the Maharajah 
Sindhia, Gwalior, India (2) 

1907. Prevatt, Francis C., 106 Henry street, Port 
of Spain, Trinidad, British West Indies (4) 

1896.*Price, Charles, 5 Cavendish road, Regent’s 
park, N.W., and 12 Conduit street, W. 

1906. Price. R. Arnold, 3 Queen Victoria street, 


E.C. (4) 

1901. Price, Sir Thomas Rees, K.C.M.G., Central 
South African Railways, General Man- 
ager’s office, Johannesburg, South Africa 


(I) 
1873.*Price- Williams, R., Revelstoke, St. Gabriel’s 
road, Brondesbury, N.W. 
1894.*Prideaux, Sir Walter S., Goldsmiths’ hall, 
Foster lane, E.C. 
1898. Pringle, Hon. John, C.M.G., M.D., Cape 
Clear, Clonmel P. O., Jamaica, West Indies 


(4) 
1873.*Pritchett, G, E., F.S.A., F.R.I.B.A., Bishop 
Stortford, Herts 


1909. Probert, Rev. William Mitchell, 71 Gore road, 
Victoria park, N.E. (4) 

1876. Probyn, Lt.-Col. Clifford, V.D., 55 Grosvenor 
street, Grosvenor square, W. (4 

1905. Probyn, His Excellency Sir Leslie, K.C.M.G., 
Government house, Sierra Leone, West 
Africa (3) 

1909. Pryer, Charles, P.O. Box 2, New Rochelle, 
New York, U.S.A. (3) 

1908. Pudumjee, Sarda Nowrojee, Poonah, India (2) 

1901.*Pugh, John V., Guiting house, Allesley, near 
Coventry 

1909. Pulford, William James, Maldon, Essex (4) 

1876. Pular, Sir Robert, M.P., Perth (2) 

1906.*Pullar, Rufus D., F.C.S., Brahan, Perth, N.B. 

1889. Punchard, William Charles, Pope’s garden, 
Twickenham (2) 

1909. Purdie, D. Alan, 10 Oakwood court, Ken- 
sington, W. (3) 

1902. Puzey, Edmund Dunlop, 
Deccan, India (1) 

1903. Pyper, William James Stanton, Imperial 
Maritime Customs, Station Manchuria, 
North Manchuria, and Hollywood, St. 
St. Lawrence road, Clontarf, Dublin (4) 


Secunderabad, 


1908.*Quah Beng Kee, 41 and 43 Beach street, 
Penang, Straits Settlements 


1909.*Russra, H.I.M. Tue Emperor or, K.G. 

1897. Rabbidge: Richard, 32 Poultry, E.C. (1) 

1857. *Radstock, Lord, Mayfield, Southampton 

1889. Rait, George Thomas, 70 Bishopsgate street 
within, E.C. (3) 

Ralli, Dosabhoy Cowasji, care of The Com- 
mercial Bank of Scotland, 62 Lombard 
street, E.C. (1) 

Ram, Rai Sahib Tej, Assistant Engineer, 
P.O. Sambarial, Dist. Sealkote, India (3) 
Ramos, Professor Dr. Mario de Andrade, a 
Clemente 295, Rio de Janeiro, Brazil, 

America (4) 

Ramsay, Alexander, 15 Lawn crescent, Kew 
gardens, Surrey (3) 

Ramsay, James, Listoke, St. Stephen’s road, 
Ealing, W. (4) 

1854.*Ramsden, Sir John William, Bart., 

_ strode, Gerrard’s cross, Bucks 

Rana, Brigadier-Col. Kumar Nur Singh, 
Bahadur, Assoc.Inst.C.E , eee rae a 
Engineer, Khatmandu, Nepal, India (3) 

Rand, , William George, Copsey cottage, Gros- 
venor avenue, Wallington, and ‘The Niger 
Company, Ltd., Surrey house, Victoria em- 
bankment, W. C. (1) 

Randall, J oseph, Warren lane Works, Wool- 
wich, S.E. (4) 


1909. 


1905. 
1909. 
1899. 
1899. 


Bul- 
1902. 


1906. 


1902. 
Leadenhall 


1903. Rank, Joseph, Baltic house, 
street, E.C. (4) 
1877. Rankin, Sir James, Bt., Bryngwyn, Here- 


ford (1) 

Ransome, Ernest L., 910 Madison avenue, 
Plainfield, N.J., and 11 Broadway, New 
York City, U.S.A. (1) 

Raphael, Alfred, 34 Warwick road, Maida 
vale, W. (3) 

Rapley, Frederick Harvey, Prudential build- 
ing, Park row, Leeds (3) 

Rathbone, Richard Ll. B., 
Chelsea, S.W. (3) 


1907. 


1869. 
1887. 


1905. 17 Cheyne walk, 


1895. 
1894. 
1895. 
1902. 
1909. 


1884. 
1904. 


1903. 
1890. 
1906. 


1885. 


1905. 
1887. 
1898. 


1887. 


1897 


1869. 
1908. 


1899. 
1909. 


1907 


1905. 


1882 


1908. 
1898. 
1894. 
1908. 
1897. 
1904. 
1895. 


1896. 


1903. 
1891. 


1886. 


1895. 


.* Reed, 


(3) 
.*Reid, Walter Francis, 


Ravenshaw, Thomas Edward, J.P., South 
hill, Worth, Sussex: (3) 
Rawes, Lieut.. Col. William Woodward, R.A., 
Junior United Service Club, S.W. (3) 
Rawlings, John Joseph, 21 Hazlewell road, 
Putney, S.W. (1) 
*Rea, Samuel, Bryn Mawr, 
County, Pennsylvania, U.S.A. 
Read, Miss Amy M. Preston, The Shrubbery, 
‘Cazenove road, Stamford hill, N. (3) 
Read, Richard, Gloucester (3) 
Read, Wiliam, A.I.N.A., 
Portsmouth (4) 
Reade, John, LL.D., F.B.S.C., 340 Laval 
avenue, Montreal, Canada (3) 
Redman, Joseph Fell, 100 Windsor road, 
Forest gate, E. (4) 


Camber Slip, 


Redwood, Bernard Boverton, B.A., 34 
Crediton road, South Hampstead, N.W. 
(3) ‘ 

Redwood, Sir Boverton, D.Sc., F.R.S.E., 


F.C.S., 4 Bishopsgate street within, E.C. 


(4 

eis oka Iltyd I., 21 Erith road, Belvedere, 
Kent (4) 

Reed, Albert E., The Grange, Leigham court 
road, Streatham, S.W. (3) 

Reed, Frederick Richard Cowper, 


M.A., 
Gaultier, 


Madingley road, Cambridge 


3) 

Reed, George, M.D., The Warren, Tels- 
combe cliffs, near Newhaven (1) 
Thomas, 63 King’ street, 

Shields 

*Reeves, Thomas James, 16 Essex villas, Ken- 
sington, W. 

Reid, Alexander Scott, Assoc.Inst.M.M., 
care of The Waihi Gold Mining Com- 
pany, Limited, 11 Abchurch lane, E.C. 
4 


South 


*Reid, Arthur H., P.O. Box 120, Cape Town, 
South Africa 

Reid, Edward George, Colonial Surveyor’s 
Office, Turks Islands, British West Indies 


(4) 
.* Reid, Hugh, D.L., J.P., M.Inst.C.E., Bel- 


mont, Springburn, Glasgow 

Reid, John T., Lovelocks, Nevada, U.S.A. 

F.C.S., Fieldside, 
Addlestone, Surrey 

Reinhold, Gustave C., Assoc.M.Inst.C.E., 
11 Hervey road, Blackheath S.E. (1) 

Remington, John Stewart, Aynsome, Grange- 
over-Sands, R.S.O., Lancashire (4) 

Restler, James William, 17 Queen’s gate, 
S.W. (3) 

Reuben, Simon, Auajee Soonder road, Tembi, 
Thana, vid Bombay, India (3) 

Rex, Francis Herbert, 311 Kentish Town 
road, N.W. (4) 

Reyersbach, Louis, P.O. Box 149, Johannes- 
burg, Transvaal, South Africa (38) 

Reynolds, Alleyne, 13 Palmeira avenue, 
Hove, and 117-119 Birkbeck Bank 
chambers, Southampton buildings, W.C. 


(3) 7 
Reynolds, Edward P., Headinglea, Brank- 
some park, Bournemouth (4) 
* Reynolds, H. H., M.LE.E. 
Rhodes, George Webber, 131 Wool exchange, 


Rhodes, Henry Douglas, 
gate, S.W. (3) 

Rice, B. Lewis, C.I.E., Longfield, Kenton 
road, Harrow (2) 


19 Buckingham 


Montgomery 
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Rice, George Brackett, M.D., 220 Clarendon 
street, Boston, Mass., U.S. A. (4) 


1901. *Richard, George Anderson, Mount -Morgan 


(1908. 
1908. 
1907. 


1906. 
1893. 


1861 


1901. 
1888. 
1907. 
1887. 
1904. 


1909. 
1964. 


1905. 
1899. 


1902 
1881. 


1909. 
1905. 


1881. 
1875. 
1906. 


1909. 


1886. 


1907. 
1909. 


1905. 
1892. 


1901. 
1907. 
1879. 
1905. 
1909. 


1908. 


1909. 


1908. 


Gold ' Mining Company, Mount Morgan, 
Queensland, “Australia 

Richards, Charles Henry, Garforth, Melrose 
road, West hill, S.W., and The Crotons, 
Coromandel P.O., South India (1) 

Richards, Richard Slome (4) 

Richardson, Harry, The Cottage, Craigie, 
Broughty Ferry, N.B. (2) 

Richardson, Henry Adair, M.A. (4) 

Richardson, Oliver A., Sun fire office, Thread- 
needle street, E.C. (2) 


.*Richardson, T. Shepherd, Hilder’s court 


Chiddingley, Hawkhurst 

Richardson, Thomas Wiliam, United Service 
Club, Calcutta, India (1) 

Richardson, Wiliam Haden, 
Works, Glasgow (1) 

Richert, J., 44 Cambridge street, Hyde park 
square, W. (3) 

Rickatson, William Henry, Elm lodge, 
Golders green, Hendon, N.W. (i) 

Ricketts, Dashwood Poyntz, Assoc.M.Inst. 
C.E., Imperial Railways of North Ohina, 
Shan Hai Kwan, North China (2) 

Rider, Frank P., 181 Union street, South- 
wark, S.E. (4) 

Ridgeway, The Right Hon. Sir Joseph West, 
G.C.B., G.C.M.G., K.C.8.1., Atheneum 
Club, Pall mall, 8. W. (1) 

Ridley, ’ Frank R., 10 Russell street, Covent 
garden, W.C. (1) 

Ridley, Henry N., M.A., Botanic gardens, 
Singapore, Straits Settlements (4) 

.*Ridley, Viscount, 10 Carlton house terrace, 
S.W. 

Ridpath, James Lionel, 12 West Kensington 
gardens, W. (4) 

Ridsdale, ‘Herbert Wheatley, Hill: house; 
Burnham-on-Crouch, Essex (1) 

Rigby, Thomas, Messrs. Crossley Bros., 
Openshaw, Manchester (3) 

*Rigg, Arthur, 150 Blomfield terrace, W. 

Riley, Edward, 2 City road, E.C. (1) | 

Riley, George, Oakfield, Walton- -on-Thames 
4 s 


City Glass 


(4) 
Rimell, George J., 
W. (4) 
*Ripley, Henry, Ashley Manor, Cheltenham 
Ritch, L. W., 28 Queen Anne’s chambers, 
Broadway, Westminster, S.W. (3) 
Roberts, Charles T., M. I.Mech. E., Cham- 
pion Reef, State of Mysore, India (2) 
Roberts, Cyril, 36 Lansdowne crescent, W. (4) 
Roberts, Emmanuel, M.D., Beatrix villa, 
Colpetty, Colombo, ‘Ceylon (3) 
Roberts, Henry: M., 8 Ferndale, Tuntridge 
Wells (4) 
Roberts, James, M.A., LL.B., 
gardens, Temple, E.C. (4) 
*Roberts, Sir Owen, M.A., D.C.L., LL.D., 
F.S.A., Henley park, Guildford, Surrey 
Roberts, Richard Penberthy, M.Inst.M.M., 
Concession de Tama, Vezzani, Corsica (4) 
Robertson, Alexander Winton, Glencaise, 
Chalkwell: avenue, Westcliff-on-Sea,: and 
Engine Works, Royal Albert Dry Docks, 
E. (4) - 

Robertson, Rev. Dr. David, M.B., Ch.B., 
Itu, Southern Nigeria, West Africa (3) 
Robertson, Lieut. -Col. D. K., 1 First avenue, 

Hove, Sussex (1) 
Robertson, James Barr, The Oriental Club, 
Hanover‘square, W. (4) 


53 Shaftesbury avenue, 


3 Tok 


1907. 
1906. 
1900. 
1908. 


1905. 
1875. 


1897. 
1904. 
1906. 
1895. 
1906. 


1909. 
1906. 
1901. 
1908. 
1887. 
1905. 
1878. 


1903. 
1898. 
1885. 
1897. 
1906. 
1906. 
1901. 
1903. 


1903. 
1900. 
1876. 


1908. 


1901. 


1898. 


1895. 


1903. 


1905. 
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Robertson, John, 
School house, 


F.R.G.S., A.C.P.,° The 
Strachur, Greenock, N. B. 


(3) 

Robertson, John, 54 St. James’s street, Picca- 
dilly, S.W. (3) 

Robins, Joseph George, 46 Christchurch 
avenue, Brondesbury, N.W. (4) 

Robinson, Edward Wanton, 1123 Broadway, 
New York City, U.S.A. (2) 

Robinson, Rev. F., The Manse, Tylden, 
Victoria, Australia (3 ) 

Robinson, Professor Henry, M.Inst.C.E., 
Parliament mansions, Victoria street, S.W. 


(4) 

Robinson, Sir J. Clifton, J.P., Garrick villa 
Hampton (3) 

Robinson, John H., Lanthwaite, 42 Dart- 
mouth row, Blackheath, S.E. (3) 

Robinson, Mansergh Dias, M.Inst.C.E.,, 
George, Cape Colony, South Africa (1) 

Robinson, Stephen, J.P., Lynhales, Kington, 
Herefordshire (3) 

Robinson, Wilfrid Harold, Deepdene, Whit- 
stable, and Caxton House, Westminster, 
S.W. (4) 

Roblin, Hon. Rodmond Palen, Premier’s 
office, Winnipeg, Manitoba, Canada (3) 
Robson, Thomas Conyers, P.O. Box 946, 
Pretoria, Transvaal, South Africa (4) 
Rodocanachi, Emmanuel Michel, M. z 

Westbourne terrace, Hyde park, W. (3) 

Rodrigo, Arthur Colin; 15 44th street, 
Rangoon, Burma (3) 

*Rodriguez, Chevalier Epifanio, 6 

street, Adelphi. W.C. 
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Robert 


Ho 4 George yard, Lombard street, 

Rogers, Alexander, 38 Clanricarde gardens 
W., and Plas Isa, Penmaenmawr, North 
Wales (2) 

Rohlfs, Charles, 520-522 Ellicott street, 
Buffalo, New York, U.S.A. (1) 

Rollin, Charles, B.Sc., Bylton, East Jarrow- 
on-Tyne (3) 

Rooper, Maximilian George, The Grange, 
Goring-on- Thames, Oxon (3) 

Root, John, jun., Uplands, Banstead road, 
Ewell, Surrey (2) 

Roote, Gilbert J., 1260 O'Farrell street, San 
Francisco, California, U.S.A. (3) 

Rese, Arthur Veel, 24 West 59th Street, 
New York City, U.S.A. (1) 

Rose. Sir Charies Day, Bart., M.P., Hardwick 
house, Pangbourne (3) 

Rose, George B., Messrs. Rose, Hemingway 
and Rose, Little Rock, Arkansas, U.S.A. 
(1 

Rose, George Edwin James, Messrs. Butter- 
field and Swire, Wuku, China (1) 

Rose, George Pringle, C.1.E., Tilthams, near 
Godalming (2) 

*Rosebery, Earl of, K.G., K.T., 38° Berkeley 


square, 

Rosenfeld, Benedict, 8 Lindfield gardens, 
Hampstead, N.W. (4) ` 

Roskill, Charles, The Grange, 
drive, Llandudno (1) 

Ross, Alexander, Great Northern Railway, 
King’s cross Station, N. (3) 

Ross, Arthur, 1 Glengall road, Old Kent 
road, S.E. (2) 

Ross, Charles Edmonstone, care of Messrs. 
a Cook and Son, Ludgate circus, E.C. 
3 

Ross, James Wiliam n 
Babington road, Streatham, S 


Roumania 


Pay aaa 


W. (1) 


ee fe 


1887. Ross, William, Norta Wall Ironworks, 
Dublin (4) 
1909. Rosse, Right Hon. The Earl of, The Castile, 


Birr, Ireland (4) 
Rothschild, Right Hon.. Lord, Tring park, 
Herts (2) 
Rothschild, Baron Alfred de, New court, St. 
Swithin’s lane, E.C. (4) 
Rothschild, Leopold de, 
Swithin’s lane, E.C. 2) 
Rothwell, Commander William Henry, 
R.N. R., care of Messrs. Mackinnon, 
Mackenzie and Co. , Bombay, India (4) 
06. Rouse, Herbert James, 57 Cleave road, 
Gillingham, Kent (4) 
1882.*Routh, Thomas Alfred, 11 Beaumont street, 
Marylebone, W. 
1901. Row, Rajah A. V. Jugga, Daba gardens, 
Waltair Railway Station, Madras, India 


1887. 
1875. 


1889. New court, St. 


1906. 


(4) 
1903. Rowbotham, James McKean, M.Inst.C.E., 
Calle Corrientes 951 Buenos Ayres, South 
America (3) 
1864.*Rowlands, Percy Jones, F.R.G.S., 
Office, ‘Westminster, S.W. 
1809; Rowlatt, Frederick Terry, National Bank of 
Egypt, Cairo, Egypt (1) 
1877. *Rowley, Admiral Charles J., Holmesland, 
Botley, Hants 

Roxburgh, William, 25 Portland road, Kil- 
marnock, N.B. (4) 

Rudler, Frederick William, Ethel villa, Tats- 
field, Westerham (2) 

Ruffer, Marc Armand, C.M.G.. M.A., M.D., 
B. Sc., Villa Merrival, Bulkeley, Egypt (3 y 

Rule, Thomas, East African Cotton Syndi- 

cate, Tana valley, vid Lamu, B.E. Africa 


India 


1909. 
1884. 
1890. 
1907. 


(1) 
Ruadell, T.W., 3 Fenwick street, Liverpool (3) 
Runton, Percy T., A.R.I.B. A., Victoria 
chambers, Bowlalley lane, Hull (4), 
1879.*Russell, Hon. Francis Albert Rollo, Dunrozel, 
Haslemere, Surrey 
1906. Russell, Frederick William, M.A., Dulwich 
College, S.E., and 4a Moreton terrace, Old 
Brompton road, S.W. (4) 
1888.* Russell, John, 13 Albany mansions, Albert 
Bridge road, Battersea, S.W. 
1882. Russell, J oseph, The Knowe, Port Glasgow, 
and Seafield, Ardrossan, N. B. 4) 


1898. 
1908. 


1907. Rutherford, Hon. A.C., Strathcona, Alberta, 
l Canada (41 

1887.*Rutherford, John, M.P., J.P., 101 Mount 
street, W. 


1890.*Rutherford, Dr. V. H., M.P., 6 Cambridge 
terrace, Regent? s park, N.W. 

1909.* Ruthven, Dr. Jane Buchanan Henderson, 
M.D., L.R.C.P., and S., Eagle’s Nest, 
J ohannesburg, Transvaal, South Africa. 

1903. gare Mrs. Mary E., 74 Eaton square, 


1893.*Ryder, Charles Foster, B.A., Scarcroft, 
Leeds 

1897.*Rylands, Mrs., Longford hall, Stretford, 
Manchester 

1883. Ryle, John, F.R.G.S., 15 Park crescent, 


Brighton (3) 
1909. Ryves, Reginald A., P.W.D. Secretariat, 
Chepak, “Madras, India (3) 


1905.*Spain, His Masesry tHe Kine or, K.G. 

1908.*Swepen, His Masesry rae Kine or, K.G. 

1902. Sabin, Alvah Horton, 432 Sanford avenue, 
Flushing, L.I., New York, U.S.A. (4) 


1891. Sabine, Alfred, Grasmead, Underhill road, 
Honor Oak. S.E. (4) 

1905. Sabnis, Rao Bahadur Raghunath Vyankaji, 
Kolhapur, Bombay, India (1) 

1903.*Sadler, Lieut.-Colonel Sir James Hayes, 
K.C.M. G., C.B., Government house, St. 
George, Grenada, British West Indies 

1884. ca Col. Sir S. A., Eaglescliffe, 

R.8.0., Co. Durham, and Cleveland 

Chemical Works, Middlesbrough (4) 

1901. Sainsbury, Stafford Fox, 136 Regent street, 


W. (8) 
. 1907. St. Onati F. G. de, British Consulate, 


Prague, Bohemia (1) 

1906. Sait, Hajee Ismail, Bangalore, India (3) 

1907.*Saito, Vice-Admiral Baron, 1.J.N., Navy 
Department, Tokyo, Japan 

1908. Saklatvala, Shapurji D., Stainsby house, 
Barker’s lane, Sale, Manchester (1) 

1887. Salamon, Alfred Gordon, 1 Fenchurch avenue; 
E.C. (1) 

1902.*Sale, Chaves V., 40 Threadneedle street, E.C. 

1881. Sale, Lieut.-Col. Matthew Townsend, R.E., 
C.M.G., The Grange, Belvedere, Kent (3) 

1906. Salomon, Frederick, 12 Canning street, 
Liverpoo! (1) 

1876.*Salomons. Sir David Lionel, Bt , D.L., J.P., 
Broomhill, Tunbridge Wells 

1884. Salomons, Leopold, Norbury park, Dorking 
(3 


1896. Salter, John (2) 
1893.*Saltren- Willett, Major A. J., R.G.A., 2 
Osborne place, Plymouth 
1898. Sam, Thomas Birch Freeman, Domkodu, Cape 
Coast Castle, Gold Coast, West Africa (3) 
1899.*Samuel, Sir Marcus, Bart., Alderman, 20 
Portland place, W. 
1905 *Samuel, S., 11 Portland place, W. 
1900. Samuelson, Godfrey Blundell (4) 
1908. Samwell, Nicholas, F.G.S., M.Inst.M.M., 
care cf Alexander Forbes, 71 Phayre 
street, Rangoon, Burma (2) 
1906. Samy, Arthur Poonoo, 28 Bonham road, 
Hong Kong, China (4) 
1903. Sanders, Carl, care of Messrs. Hatton and 
Cookson, Ltd. , Chiloango, Landana, Portu- 
guese Congo (3 3) 
1899. Sanders, Henry Archibald, Somersall hall, 
Chesterfield (1) 
1879.*Sanderson, Lord, G.C.B., 65 Wimpole street, 
W. 
1875.*Sanderson, Arthur, 52 Berners street, W. 
1908. Sanderson, James, New Plymouth, New 
Zealand (4) 
Sanderson, Sir Percy, K.C.M.G., Grove hill, 
Caversham, Reading (4) 
Sanderson, Thomas Crisp, Richmond Avenue, 
Port Richmond, New York, U.S.A. (1) 
Sandford, Henry, Blaydon, Wanstead road, 
Bromley, Kent, and 36 King street, E.C. (2) 


1908. 
1885. 
1884. 


1899. Sandover, William, Ashburton, Richmond, 
Surrey (3) 
1879. Sandys, Colonel T. Myles, M.P., Grayth- 


waite hall, Ulverston, Lancashire, and 87 


Jermyn street, S.W. (2 ) 
1875.*Santley, Sir Charles, 67 Carlton hill, 
N.W. 


1907. Sarkar, Chandra Kumar, 31 Gopi Mohan Dut 
lane, Shyambazar, ( alcutta, India (1) 
1870. *Satchell, Walter A., F.R.C.P., M. R C.S., 


J.P., 5 Ascott avenue, Ealing. W., 
1894. Saunders, Edward, St. Ann’s, Woking, 
Surrey (1) 


1875.*Saunders, James Ebenezer, F.L.S. » F. S. A. » 4 
Coleman street, E.C. 


` 1901. Savill, Howard S., 4 Austin Friars, E.C. (1) 
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1904. 
1881. 
1900. 
1903. 
1893. 
1889. 


1907. 
1880. 


1908. 
1909. 
1905. 
1909. 


1882 


1885 
1884 


1908 
1888 
1901 


1873 
1880 
1896 


1909. 


1907 
1908 
1862 


1869. 
1909. 


1907. 
1909. 
1871. 


1882 


1907 
1909 


1909 


1900 
1877 
1908 


Sawhney, Bhagat Ram, M.B., M.R.C.S., 
hief Medical Officer, Jammu Province, 

Jammu, Kashmir State, India (3) 

Saxby, John, North court, Hassocks (3) 

Scammell, Edward Thomas, 47 St. Germains 
road, Forest hill, S. €. (3) 

Schafer, Frederick William, Lynne court, 
Gwendolen avenue, Putney, S.W. (4) 

Schiller, Frederick William, Messrs. Siemens 
Brothers Dynamo Works, Stafford (1) 

Schlich, Sir W., K.C.I.E., F.R.S., Ph.D., 
Banbury road. Oxford (1) 

Schlicht, Paul (2) 

Schmidt, Conrad Marshal, 49 Kingsdown rd., 
Upper Holloway, N. (1) 

Scholes, William, A.R.C.S., F.C.S., Mount 
Sion, Radcliffe, Lancs, (1) 


Schouler, James, LL.D., Intervale, New 
Hampshire, U.S.A. (3) 
Schumacher, Harry A. P., P.O. Box 122, 


Tacna, Chile, South America (4) 
Schwabachr, Hermann, Ph.D., 48 George 
street, Portman square, W. (1 


“Schwabe, Frederick Salis, Garth-y-don, 
Menai bridge, Anglese 
.*Schwann, J. Frederick, Oakfield, Wimbledon 


Sconce, Capt. Gideon Colquhoun, 1 Wetherby 
gardens, South Kensington, S.W. (3) 

Scotland, Thomas McIntosh, Tollcross, near 
Glasgow (1) 

Scott, Archibald, South Bank, Surbiton, 
Surrey (4) 

Scott, Charles Vietor George, M.A., B.A.I., 
Fairholme, Greystones, Co. Wicklow, Ire- 
land (3) 


.*Scott, Dugald, Plas Uchaf, Abergele, North 


Wale’ 


.*Scott, Ernest, The Lea, Riding Mill-on-Tyne 
1901. 


Scott, James, 151 Strand, W.C. (3) 


.*Scott, Sir James George, K.C.LE., Taunggyi, 


Southern Shan States, Burma 


Scott, John C. H., 32 Kensington park road, 
W. (4) 


-*Scott, John Gray, 53 Woodlands gardens, 


Muswell hill road, N. 
Scott-Atkinson, Richard, M.I.E.E., Jessel- 
ton, British North Borneo (1) 


.*Scovell, George 
1901. 


Scrase-Dickins, Alwyne Frederick, Newell’s 
cottage, Horsham, Sussex (4) 

Seabrooke, Charles, Grays, Essex (1) 

Seager, James Albert, Assoc.M.Inst.C.E., 
Emerson chambers, Newcastle -on- l'yne (4) 

Seaton, Mrs. Ellen Jeannette, 93 St. George’s 
square, S.W. (4) 

Seeck, M., 6 Henrietta street, Covent garden, 
W.C. (4 

Seely, Col. Sir Charles, Baronet, Sherwood 
lodge, Nottingham (3) 


-*Sellon, John Scudamore, F.C.S., 79 Hatton 


garden, E.C., 
hill, S.E. 

Sen, Baikunt Nath, Saidabad, Khagra P.O., 
Murshedabad District, India (4) 

Sen, Bankim Chandra, M.R.A.S., The 
Chandramohan, Bandel road, Chittagong, 
Bengal, India (1) 

Sena, Dr. Joaquim Candido da Costa, Escola 
de Minas, Ouro Preto, Brazil, South 
America (3) 


aud The Hall, Sydenham 


-*Seng, Captain Yap Kwan, Kuala Lumpur, 


Selangor, Straits Settlements 
Sennett, Alfred Richard, Assoc.M.Inst.C.E., 
M.Inst.E.E., Duffield, near Derby (4) 
Seppings - Wright, F. T., Koraput P.O., 
Vizagapatam District, South India (3) 


1909. Sethna, Nowroji Sorabjee, 26 Pitha street, 
Fort, Bombay, India (4) 

1907. Setti, S. Venkata Subba, B.A., care of Messrs. 
Willans and Robinson, Victoria Works, 
Rugby (3) 

1901. Settna, Dossabhoy Rustomjee, M.A., Cow- 
asjee Patel street, Fort, Bombay, India 
4 

1897. Sebi, Maneckjee Framjee Hormusjee, 
Waudby road, Esplanade, Bombay, India 


(2) 

1880.*Seymour, General Sir William H., K.C.B., 
Grand Avenue mansions, Hove, Brighton 

1908. Shafi, Khan Bahadur Mian Muhammad, 
Baghhanpura, Lahore, India (3) 

1907. Shaffi, S. M. (4) 

1908. Shakespear, Lieut.-Col. John, C.I.E., D.S.O., 
The Residency, Imphal, Manipur, Assam, 
India (1) 

Shanan, Charles Henry, Assov.M.Inst.C.E., 
A.M.I.E. E., A.M.1I.Mech.E., Maple Hayes, 
Mussoorie, U.P.. India (3) 

1908. Sharma, Pandit Umapatidatta, B.A., 1/1 

College square, P.O. Bowbazar, Calcutta, 
and Chilehri, P.O. Manjhawari, Arrah, 


1905. 


India (1) 
1904. Sharpe, Charles James, 130 Fenchurch street, 
E.C. (3 


C. (3) 
1901. Sharpe, Francis J., 40a Hyde park gate, W. 
1 


(1) 

1900. Shaw, F. M., 5 Queen Anne’s gate, West- 
minster, S.W. (3) 

1907.*Shaw, Mrs. G. Bernard, 10 Adelphi terrace, 
W 


1906. Shaw, Mrs. W. T., Hypatia lodge, Percy 
villas, Campden hill, W. (3) 
1904. Shaw, Percy A. (4) 
1901.*Shepheard-Walwyn, Hugh Wallwyn, M.A., 
Dalwhinnie, Kenley, Surrey 

1877.*Shepherd, H. H. B., Northcote, Mount Plea- 
sant lane, Upper Clapton, N.E. N 

Shepherd, James Whaley, A.M.I.Mech.E., 
Chacewater, Perambore High road, Per- 
ambore Barracks, Madras, Iudia (4) 

Shepherd, William, Alde house, Thornton 
road, Clapham park, S.W. (3) 

Sheppard, V. L. Osborne, Survey Depart- 
ment, Kafr el Zayat, Egypt (3) ; 

Sherali, Hon. Shaikh sSadikali, Khairpur, 
Sind, India (1) 

Shimosé, Masachika, 110 Hakusan-Goten- 
machi, Koishikawa, Tokyo, Japan (4) 

Shipley, John Franklin, 63 Shorrolds road, 
Walham green, 8.W. (4) 

Shipway, Robert Bruce, The Bays, Hampton 
Wick (2) 

Shirley, Arthur, 122 Castlenau, Barnes, S.W. 
3 


(3) 
Shockley, William Hilman, M.I.M.M., 
M.Am.I.M.E., 69 Victoria street, S.W. 


1908. 


1883. 
1908. 
1909. 
1906. 
1909. 
1904. 
1904. 


1902. 


3 
1879. Shon, Isaac, 5 Gwendolen avenue, Putney, 
S.W. (1) 
Shore, Joseph, J.P., Cinnamon thill, Little 
River, Jamaica, British West Indies (1) 
Short, Ernest Angelo, care of Messrs. H. S 
King and Co., 9 Pall mall, S.W. (1) 

Short, Thomas S., M.I.N.A., Ashbrooke 
Tower, Sunderland (4) 

Shorter, John, 193 Clarence street (P. O. Box 
469), Sydney, New South Wales, Australia 
3 


1908. 
1905. 
1904. 


1904. 


1905. Shorter, Lewis R., B.Se., 55 Campden hill 
road, W. (3) 
Shuttleworth, Lord, 28 Prince’s gardens, 8.W., 


and Gawthorpe hall, Burnley, Lancs. (4) 


1873. 
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1882. Siemens, Alexander, 12 Queen Anne’s gate, 
Westminster, S.W. (3) 

Siemens’ Engineering Society, Telegraph 
Works, Woolwich, Kent (2) 

Silberrad, Dr. Oswald, Buckhurst hill, 
Essex (4) 


Silberstein, Willy, 27 Clement’s lane, E.C. 
) 


1902. 
1903. 
1907. 


(3 

Silenck, James Greer, B.A., Park house, 
Warwick park, Tunbridge Wells (3) 

Silley, Abraham, 17 Craven street, Strand, 
W.C. (3) 

1859.*Silver, Colonel Hugh Adams, 
road, Barnes common, S.W. 

Sim Boon Kwang, 73 Scotts road, Singapore, 
Straits Settlements (1) 

Sim, Henry Alexander, C.I.E., care of Messrs. 
H. S. King and Co., 9 Pall mall, S.W. (3) 

Simmelkjcer, Sophus, 5 Gower street, W.C. 

3 


1900, 
1887. 
28 Beverley 
1909. 
1901. 
1894. 


1896. Simms, Frederick R., 6 Charles street, 
Berkeley square, W. (4) 
1878. Simms, James, Old Chariton, Kent (3) 


1909. Simon, Henry, The Manor, Sharston, near 
Northenden, Lancashire (3) 
Simonis, Henry, LL.D., 9 St. Albans road, 


Highgate road, N.W. (3) 


1907. 


1893. Simpson, Augustus John, Haverhill, Suffolk 
(3) 

1908. Simpson, Colonel C. N., 59 St. James’ 
street, S.W., and Army and Navy Club, 
Pall mall, S.W. (3) 

1902. Simpson, Percy, Riverside, Lelant, Cornwall 


(3 

E TN Samuel, B.Sc., Wiswell, Whalley, 
Lancashire, and Zomba, Nyasaland, Africa 

1879. Simpson, Thomas, Fennymere, Castle Bar, 
Ealing, W. (3) 

1892.*Simpson, Prof. William John, C.M.G., M.D., 
3L York terrace, York gate, Regent’s park, 
N.W., and King’s College, Strand, W.C. 

1896. Simson, Alfred, Orient house, New Broad 
street, E.C.. (1) 

1907. Sinclair, J. E. (2) 

1908. Singal, Thakur Shiam Sarup, M.R.A.S., 
Rais, Dibai, O. R. Railway, U.P., India (4) 

1909.*Singer, Adam Mortimer, 78 Mount street, 
Grosvenor square, W. 

1908. Singh, Dr. Dais Raj Ranjit, L.M.S., 1 
Stanley road, Allahabad, India (3) 

1900. Singh, Kunwar Kushal Pal, M.A., LL.B., 
Kotla P.O. Kotla, Dt. Agra, India (2) 

1907. Singh, Sardar Bahadur Ram, Mayo School 
of Art, Lahore, Punjab, India (2) 

1906.*Singh, H. H., Maharajah Sardar, K.C.I.E., 
Jodhpur, Rajputana, India 

1881.*Single, John Godfree, M.Inst.C.E., 1 The 
Esplanade, Plymouth 

1904.*Sjogren, Professor Hjalmar, Academy of 
Science, Stockholm, Sweden 

1897. Skaife, Wilfrid T., 3 Trafalgar avenue, 
Montreal, Canada (1) 

1903. Skelton, Robert, Municipal Engineer, Colombo, 
Ceylon (2) 

1898.*Skilbeck, George Thornton, Clonard, Harrow 
Weald, Middlesex 

1895. Skinner, John, 8 New Burlington street, 
Regent street, W. 

1880.*Slade, Francis William, Hillcote, Hook hill, 
Sanderstead, Surrey 

1909.*Slade, Frank, F Z.S., The Horniman Mu- 
seum, Forest hill, S.E. 

1882. Slater, Charles, F.C.S., 81 St. Ermin’s man- 
sions, Westminster, S.W. (1) 

1908. pels Edward Murray, 33 Chepstow villas, 

. (1) 


— 


l} 


1891. 


Slater, John, 46 Berners street, W. (2) 


1900.*Slater, John Sanders, B.A., B.L., 60 Bath 


1893. 
1904. 
1908. 
1897. 
1898. 
1896. 
1900. 
1882. 
1909. 


1886 


1908. 
1909. 
1908. 
1908. 
1908. 


1906. 
1880. 


1860 
1905 


1906 
1905 
1901 
1898 
1902 
1907 
1909 


1886. 
1907. 
1903. 


1905. 
1908. 
1909. 
1909. 
1892. 


1909 
1906 


.*Smith, 
.*Smith, Harold Bayldon, 


.*Smith, John Ciceri, Raymond house, 


road, Bedford park, Chiswick, W. 
Slattery, Henry Francis, 13 Old Broad street, 
E.C 


.C. (3) 
Slinn, Edward John, J.P., 19 Park road, 
Watford, Herts (3) 
Sloper, Percy, 2 Colville gardens, W., and 
Devonshire Club, S.W. (3) 
Smail, John Isdale, Warren wood, Hayes 
common, Beckenham (1) 


Small, William, 141 Bromyard road, 
Worcester (4) 
Smallman, Frederick, Larchwood, Bassett, 


Southampton (4) 

Smart, Alexander, 8 The Villas, Bexley road, 
Erith, Kent (4) 

Smee, Arthur R., 15 George street, Hanover 
square, W. (4) 

Smerdon, Richard, ‘‘ Roy bridge,’’ Hildaville 
drive, Westcliff-on-Sea, Essex (3) 


.*Smith, Albert Mervyn, 5 Cunningham road, 


Bangalore, Mysore, India 

Smith, Caleb J. R., 29 Gerrard street, Soho, 
W. (3) 

Smith, Charles Arthur, Moorhill, Totley, 
near Sheffield (1) 

Smith, Charles H., Philippine Judiciary, 
P.O. Manilla, Philippine Islands (3) 

Smith, Cyril, M.Inst.C.E., care of Herbert 
Allen, 31 Budge row, E.C. (1) 

Smith, Eden, 199 Yonge street, Toronto, 
Canada (3) 

Smith, Eric S. A. (3) 

Smith, Frederick, Anaconda Works, Salford, 


Manchester (1) 
John, Treliske, 


George 
Cornwall 
A.R.I.B.A., 11 

Constitution hill, Port Elizabeth, Cape 
Colony, South Africa 

Smith, Harry E., care of Messrs. H. Ed- 
mund and Co., Ezra street, E. (3) 

Smith, Henry, 5 and 6 Clement's inn, Strand, 
W.C. (3) 

Smith, Henry John, Belmont, Pattison road, 
West Heath, Hampstead, N.W. (4) 

Smith, Isaac, J.P., Hickling lodge, near Key- 
worth, Nottingham (2) 


Truro, 


32 
Theobald’s road, W.C. 

Smith, J. Landreth, Glenfield, St. George’s, 
Grenada, British West Indies (2) 

Smith, J. Obed, 30 Montague road. Rich- 
mond, Surrey, and 11 and 12 Charing 
cross, S.W. (3) 

Smith, Hon. L. L., Collins street, Melbourne, 
Victoria, Australia (2) 

Smith, Milton W., 413 Failing building, 
Portland, Oregan, U.S.A. (4) 

Smith, Oberlin, M.Am.Soc.C.E., Ferracute 
Machine Co., Bridgeton, New Jersey, 
U.S.A. (3) 

Smith, Percy, 42 Campden hill court, Ken- 
sington, W. (3) 

Smith, Ralph Freeman, 31 Old Burlington 
street, W. (2) $ 

Smith, Richard B., 407 West 57th street, 
New York City, U.S.A. (2) 

Smith, Richard Tilden. Oaklands, Caven- 
dish road, Balham, S.W. (4) 

Smith, Sir Swire, Steeton manor, Keighley, 
Yorks. (3) 

Smith, Thomas Fison, 4 McLean’s buildings, 
New street square, E.C. (1) 

Smith, T. L., 346 Camden road, N. (3) 


- 


1904. Smith, Thomas Strethill, 21 Wimbledon park- 


road, Southfields, S.W. (4) 
1895. Smith, Thomas “Walrond, care of Frank 
Henderson, 19 Manor road, Sidcup, Kent 


(4) 

1900. Smith, Hon. William Frederick Danvers, 
M. P., 3 Grosvenor place, S.W. (3) 

1901. *Smith, Wm. Lawrence, 31 Portman square, 


1905. Smith, W. Ramsay, D.Sc., M.B., Winchester 
street, East Adelaide, South Australia (L) 

1894. Smith, Willoughby Statham, 12 Hyde park 
place, W. (4) 

1907. Smithers, Frederick Oldershaw, 171 Adelaide 
road, South Hampstead, N. W. (3) 

1904. *Smock, John C., Trenton, New Jersey, 
U.S.A. 

1907. Smythe, Captain Alan, Milford lodge, Craven 
Arms, Shropshire (3) 

1903. *Snow, Andrew Waugh, 1 Kent house, Ken- 
sington court, W. 

1878. Soames, J. K., Thames Soap Works, Green- 
wich, S.E. and Westcombe house, Black- 
heath, S.E. (3) 

1909. Solomon, Hon. Sir Richard, K C.B., 
K.C.M.G.. K.C.V.0., K.C., M.A., 42 

Hyde park squire, W. (4), 

1909. Somate. Moses J. H., McLeod road, Karachi, 
India (1) 

1880. a , George, 85 Queen Victoria street, 
nC. (3) 

1899.*Sorabji, Shapurjee 

1904. Sousa-Deir6é, Baron de, Vice-Consul for 
Brazil, 20 Quay. street, Manchester, and 
Red house, West Didsbury (4) 

1905. South, Ernest H. , Warwickshire Estate, Hun- 


t 


yani river, Mashonaland, Rhodesia, South. 


f Africa ‘2) 
1906. Sparke, Walter, care of Messrs. Thomas Cook 
‘sand Son, Rangoon, Burma (4) 

1905. Sparks, Hubert Conrad, 49-51 
court, E.C. (1) 

1906. Sparling, Augustus Henry, Aligarh, United 
Provinces, India (4) 

1898. *Speak, John, Kirton grange, Kirton, near 
Boston 

1879. Spencer, Earl, K.G., Spencer house, St. 
James's place, 5. W., and Althorp park, 
Northampton (4) 

Spencer, Frank Barnes (4) 

Spencer, Major Maurice, 67 Vanbrugh park, 
Blackheath, S.E. (4) 

Spenlove- Spenlove, Frank, R.I., R.B.A., 
R.C.A., F.R.G S., The ‘Corner House, 69 
Addison road, W. (3) 

Speyer, Rt. Hon. Sir Edgar, Bart., 7 Loth 
bury, E.C. (2) 

Spielmann, Sir Isidore, C.M.G., 56 West- 
bourne terrace, Hyde park, W. (3) 

Spielmann, M. H 2l Cadogan gardens, 
S.W. (1) 

1871. *Spiller, Wm., F.C.S., 

Hampstead, N.W. 

1896. Sp: ae Heury, 109 Western road, Brighton 


Moorgate 


1903. 
1908. 


1904. 


1901. 
1964. 
1901. 


2 Lindfield gardens, 


1903. A James Lockhart, Portinscale house, 
East Putnev, S.W., and 8-12, Brook 
street, Hanover square, W. iS 

1905. Sprague, Thomas Bond, LL.D., 29 Bucking- 
ham terrace, Edinburgh (4) 

1893. Spring, Francis J oseph Edward, C.I.E., 
Chairman’ of the Port Trust, Madras, India 

| (3) 

1881.*Sproston, Hugh 

T574. Eo Samuel Lloyc, 45 F ellows road, N.W. 
(1) 
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1907. R one J. Foster, F.R.G.S., F.R8.G.S.,- 
95 High street West, Sunderland (8) ` 
1882. *Stacy, Jonathan Sargeant, 164 Shoreditch . 
E. 


1908. Stamp, William Frederick, AM.LE.E.,. 
5 Dundonald street, Stoke, Devonport 


4 5 
1901. Stantord, Edward Charles, 15 Marmora road, 
Honor Oak, S.E. (3) 
1897.*Stansfield, Alfred, D.Sc., McGill University, 
Montreal, Canada ; 
1908. Stanton, Albert Lennox, 13 Hyde 
King’s road, Southsea (3) 
Stapledon, William C C., 2 Marine park, West 
Kirby, Uheshire (4)° 
Starnes, Herbert S., 45 Friends road, Croydon 
3 . 
Pai Alfred, 4 Chelsea court, S.W. (3) ` 
Stead, John Edward, F.R.S., 11 Queen's 
terrace, Middlesborough (4) 
Steel, Charles, Glasfryn, New Barnet, Herts 


street, 
1906. 
1905. 


1902. 
1891. 


1899. 


) 
1886. wit? Robert Elliot, M.A., Cameron house, 
Sherborne, Dorset 


1904. Steers, William E., Hilltop, Whitehill, 
Caterham, Surrey (3) Ba 
1905. Stell, Sámuel Fenton, F.C.S., 25 Henry 


street, Keighley, Yorkshire (4) 

1908. Stephen, Miss Frances E, V., 48 Westmore- 
land road, Westbourne park, W. (4) 

1867.*Stephens, Henry C , Avenue house, Finchiley, 
and Cholderton, Salisbury 

1901. Stephens, J. H., Bangaiore, India (1) 

1908. Stephens, Robert, R.I.E.E., 57 7/2 36th street, 

, Rangoon, Burma (3) 

1891. Stephens, Thomas Walls, Downe house, Rich- 
mond, Surrey (3) 

1908. Stephens, Vincent Ignatious, 57-2, 36 Street, 
Rangoon, Burma (2) | 

1887.*Stephenson, J. Gurdon L., Assoc. M.Inst.C.E., 
M.1.Mech.E., F.R.G. S., 20 Mount Park 
crescent, Ealing, wW. 

1885.*Stern, Sir Edward David, 4 Carlton house 
terrace, S.W. 

1882.*Steuart, David Vincent 

1899. Stevens, Charles, F.R.A.S., 
Ipswich (4) 

1876.*Stevens, John Henry 

1905, Stevens, T. H. G., care of Messrs. Scott and 

— Co. , Bankers, Rangoon, Burma (3) 

1906. Stevens, William Henry Pern, 34 Ashburn 
place, S.W. (3) 

1908.*Steward, Henry Allan, Postford house, Chil - 
worth, Suirey 

1895. Steward, John J., 457 Strand, W.C. (4) 

1901. Stewart, ’ Angus Matheson, ' Dept. Via y Obras, 
F. C. Oeste, Buenos Ayres, Argentine- 
3 

1909. Ten Charles William Arnott, 2 March- 
mont Toad, Richmond, Sur:e7 (4) 


Post office, 


 1899.*Stewart, George Lawrence, M.A., Queen 


1907, Stewart, 


Anne’s St. James’s 
S.W. , 
1906. Stewart, James Ernest, care of The Pekin 
Synåicate, Limited, Tientsin, China- 
3) 
1902. T J, Erskine Meysey, Gas and Electric 
Lighting Offices, Leicester (4) 
“William Thoma; <A.M.I.E.E., 
Central Station, Bodinayakanur P.O., S. 
- India (2) 
1905. *Sticht, Robert Carl, The Mount Lyell Mining 
and Railway Company, Limited, Queens- 
town, Tasmania 


mansions, park, 


i 1905.  Stigand, Ivan A., F.G.8., 6 Clement’s i inn, 
: W. 


C. (3) 


1890. Stillwell, Lewis B., 
York, U.S.A. (1) 
1876.*Stirling, John Carolus, Bryngarw, Rockville, 
Conn., U.S.A. 
1904. Stocken, Alfred, 144 Fulham road, S.W. (4) 
1900.*Stocken, Alfred Leonard, Mazéres sur le 
Salat, Haute Garonne, France 
1908. Stokes, Rear-Admiral Robert Henry Simpson, 
R.N., Junior United Service Club, Charlies 
street, St. James’s, S.W. (4) 
Stone, Edward, 5 Finsbury circus, E.C. (3) 
Stoner, Alfred, Boston house, 63 and 64 New 
Broad street, E.C. (2) 
Stones, James Herbert, 10 Richmond terrace, 
Blackburn (4) 
Stones, William, Northwood, Seymour grove, 
Old Trafford, Manchester (4) 
1886.*Storey, H. S., Lancaster 
1904. Storie, Edmund (2) 
1890. Storr, Walter W., 3 Victory ter., Redcar (1) 
1898. Storrar, David, Kirkcaldy, Fife, N.B. (1) 
1895.*Story, Wiliam Henry, 83 Alexandra road, 
South Hampstead, N.W. 
1895. Stott, James, Ravenscraig, Conway, North 
Wales, and Vernon works, Oldham (3) 
1891. Stott, Nowell Stanhope, Fairview, Chislehurst, 
Kent (2) 
1899.*Strachan, Hon. Henry, C.M.G., L.R.C.P., 
M.R.C.S., 56 Wickham road, Brockley,S.E. 
1905. Straker, Donald, Haslemere, Surrey (4) 
1909. Strange, Alexander Burroughs, care of W. 
Blake, Governor’s house, Lewes Prison, 
Sussex (3) 
1883.*Strangman, James Pim, 9 Clydesdale road, 
Notting hill. W. 
1909. Strangways, Guy Ernest Alan, 56 Holland 
road, W. (1) 
1892.*Strathcona and Mount Royal, Lord, G.C.M.G., 
LL.D., 17 Victoria street, S.W. 
Straube, Albert, Fern Bank, East Heath rd., 
Hampstead, N.W. (4) 
Street, Arthur William, 13 Hamilton square, 
Birkenhead, Cheshire (4) 
Stretton, Walter Robert, 4 Queen street 
place, E.C. (3) 
Stroh, Augustus, 98 Haverstock hill, N.W. (4) 
Stronge, Francis William, St. James’s Club, 
Piccadilly, W. (4) 
Struben, Frederick Pine Theophilus, Kya 
Lami, Torquay, Devon (4) 
Strutt, William, R.B.A., F.Z.S., Queenhoo, 
The Hemicycle, Wadhurst, Sussex (3) 
Stuart, James, Assam Bengal Railway Com- 
pany, Limited, Chittagong, India (3) 
Stuart- William, Albert L., Resident-Engi- 
neer-in-Charge, D. H. Railway, Didwana, 
Jodhpore State, India (2) 
Stutz, R., 10 Thistle Grove, South Kensing- 
ton, S.W. (3) 
1896.*Suge, John Walter, Knollbrow, Dorking, 
Surrey 
1906. Sullen, Arthur E. B., North-Western Rail- 
way, Campbellpur, India (1) 
1889. Sullivan, William Henry, 
Torquay (1) 
1901. Sully, F. Harold, 1 Twyford crescent, Acton, 
W. (3) 
ioan K., Osaka, Japan 
1909.*Sun Pao Ki, His Excellency Governor, 
Governor’s yaman, Chinanfu, Shantung, 
China 
1897. Sutherland, Sir Thomas, G.C.M.G., LL.D., 
7 Buckingham gate, S.W (3) 
1891. Sutton, George, Henley’s Telegraph Works 
Co., Ltd., Blomfield street, London Wall, 
E.C. (4) 


100 Broadway, New 


1891. 
1887. 


1895. 
1909. 


1879. 
1907. 
1905. 


1879. 
1909. 


1895. 
1905. 
1906. 
1909. 


1905. 


Swallowcliffe, 


1890.*Sutton, Sir Henry, Royal Courts of Justicé, 
Strand, W.C. 

1902. Sutton, J. R., M.A., Kenilworth, Kimberley, 
South Africa (3) 

1888. Sutton, Leonard, The Royal Seed Establish- 
ment, Reading, Berks (1) 

1905. Sutton, Mark, 1304 Rua Braao de Mesquita, 
Rio de Janeiro, Brazil, South America 
(3) 

1907. Swan, John Sidney, 282 Lambton quay, 
Wellington, New Zealand (3) 

1885. Swan, Sir Joseph W., M.A., E.R.S., 116 
Charing cross road, W.C. (4) 

1896.*Swinburne, James, F.R.S., 82 Victoria street, 
S.W 


1894. Swinton, Alan Archibald Campbell, 66 Victoria 
street, S.W. (3) 

1909. Syfret, Stephen, M.D., Mowbray, near Cape 
Town, Cape Colony, South Africa (2) 

1894. Sykes, Clement Moriscrip, care of Messrs. 
King, King and Co., Bombay, India 
(3 


) 

1908. Sykes, Miss Ella Constance, Elecombs, Lynd- 
hurst. Hants. (4) 

1889.*Sykes, George Henry, M.A., M.Inst.C.E., 
Glencoe, 64 Elmbourne rd., Tooting 
common, S.W. 

1897. Sykes, Joseph Charles, 21 Ardbeg road, Herne 
hill, S.E. (3) 

1905. Sykes, Oliver Wyatt (2) 

1897.*Sykes, Major P. Molesworth, C.M.G., 
Meshed, vå Askhabad, Transcaspia, Russia 
2) 

1885. Toe Simon, 27 Queen’s gate terrace, 
S.W. (4 


1904. Taberner, Major William, R.E., Orrell Hall, 


Wigan (1) 

1906. Tabor, Francis Samuel, Fennes, Braintree, 
Essex (3) 

1902.*Tabor, Robert Montague, Limpsfield, 
Surrey 


1908. Tagore, Abanindro Nath, 6 Dwarka Nath 
Tagores lane, Calcutta, India (1) 
1909. Tainter, Frank Stone, Messrs. 1. A. Stevens 
and Co. 1 Newark street, Hoboken, New 
Jersey, U.S.A. (3) 
1906.*Takahashi, Baron, The Bank of Japan 
(Nippon Ginko), Tokyo, Japan 
1885.*Takhtsingjee, The Maharajah, K.C.S.I., 
Bhavnagar, India 
Talbot, Ernest, A.M.I.Mech.E., 60 Park 
road, Bedford (3) 
Talbot, P. A., B.A., F.R.G.S., The Cottage, 
Abbots Morton, Worcestershire (3) 
Talbot-Crosbie, John Burrell, 39 Kersland 
terrace, Hillhead, Glasgow (4) 
Tallberg, Professor Axel, A.R.E., Royal 
Academy of Arts, Stockholm, Sweden (1) 
Tan Jiak Kim, The Hon., Panglima Prang, 
115 River Valley road, Singapore, Straits 
Settlements (3) 
Tan Kheam Hock, 85 Cecil street, Singapore, 
Straits Settlements (2) 


1905. 
1907. 
1901. 
1908. 
1908. 


1907. 


1892. Tanner, T. Slingsby, 62 Cheyne court, 
Chelsea, S.W. (1) 

1907. Tanner, William Hugh, Public Works 
Department, Mombasa, British East 
Africa (4) 

1898. Tannett-Walker, Arthur Tannett, Messrs. 
Tannett, Walker and Co., Leeds (4) 

1903. Taraporvalla, Viccajee Ardeshir, Girgaum 


Back road, Rombay, India (4) 


ee a Re eT re ee OPN a Pa 


1906.*Tata, D. J., Esplanade house, Bombay, | 1891. 


India 

1905. Tate, James C., 13 Durham villas, Campden 
hill, W. (2) 

1904. Tatham, Frederick S., K.C., M.L.A., J.P., 
7 Timber street, Pietermaritzburg, Natal, 
South Africa (4) 

1907. Tatsuno, Professor Kingo, M.E., Imperial 
University, Tokyo, Japan (4) 

1908. Tattersfield, George H., Halifax Commercial 
Bank Chambers, Bradford (3) 

1896. Taw Sein Ko, Secretariat, Rangoon, Burma (4) 

1869. Tayler, Stephen S., Fairholme, 8 Mount 
Ephraim road, Streatham, S.W. (2) 

1906. Taylor, Arthur Williamson, Edmonton, 
Alberta, Canada (3) 

1908.*Taylor, Charles Davenport, 11 Stafford ter- 
race, Plymouth, and Santa Ann, California. 


U.S.A, 

1904. Taylor, Frederic Henry, 14 Victoria street, 
S.W. (3) 

1909. Taylor, F. Williams, Bank of Montreal, 47 


Threadneedle street, E.C. (3) 
1880. Taylor, George W., 116 Cannon street, E.C. 
1) Eon 
Taylor, Gilbert, 46 Carlton hill, St. John’s 
wood, N.W. (3) 
Taylor, James, Sunny Croft, Sevenoaks, Kent 


1909. 
1866. 


(4) 
1903.*Taylor, James Edward, 71 Ravensdale road, 
Stamford hill, N. 

1906. Taylor, John Eldred, Spilsbury house, Wilber- 
force street, Freetown, Sierra Leone, West 
Africa (2) 

Taylor, J. S., The Corinthians, Acock’s 
green, Birmingham (3 

Taylor, Miss Laura E., 129 Helix road, 
Brixton hill, S.W. (4) 

Taylor, Richard Nesbitt, 
Stroud green, N. (4) 

Taylor, Thomas, Rosendale, Newcastle-under- 
Lyme (1) 

Taylor, William Henry, A.M.I.E.E., Elec- 
tricity Works, Priory avenue, Waltham- 
stow, N.B. (4) 

Tebb, W. Scott, M.D., Hopedale, Worple 
road, Epsom (4) 

Temple, Bernard, ‘‘ The Civil and Miltary 
Gazette,” Lahore, India (2) 

Temple, Chas. Lindsay, C.M.G. (3) 

Temple, Colonel Sir Richard Carnac, Baronet, 
C.1.E., The Nash, Worcester (3) 

Tenison, Arthur Heron Ryan, F.R.I.B.A., 
21 Great Peter street, Westminster. S.W., 
and Elm Dene, Bath road, Bedford park, 
Chiswick, W. (4). 

Terry, Kev. Charles John, M.A., All Saints 
Vicarage, Hastings (4) 

Testa, F. J., Honolulu, Hawaiian Islands (1) 

Tetley, Robert B., Heather Brae, Oatlands 
park, Weybridge (4) 

Thakado, Maung, K.S.M., Prome, Lower 
Burma (2) 

Thanewala, Maneck, K., 438 Thakoredwar, 
Bombay, India (3) 

Thatcher, John H., Brook mills, Oldham (4) 

Thein, Maung Ba., No. 1, Qbo, Poozoon- 
daung, Burma (3) 

Theobald, John Wilson, 8 Fairfield road, 
Croydon (2) 

Thio Siow Kong, Penang, Straits Settle- 
ments (1) 

Thio Tiauw Siat, Penang, Straits Settle- 
ments (1) 

Thomas, Arthur, M.I.M.M., 10 Florence ter- 
race, Falmouth (3) 


1909. 
1907. 
1904. 71 Ridge road, 
1905. 


1907. 


1907. 
1903. 


1899. 
1885. 


1904. 


1906. 


1907. 
1902. 


1905. 
1908. 


1875. 
1905. 


1884. 
1907. 
i907. 
1902. 


46 


-~ 


Thomas, Carmichael, 73 Inverness terrace» 
Hyde park, (1) 


1891. Thomas, Sir John, J.P., Brook house, 
Wooburn, Maidenhead (4) 
1905. Thomas, Hon. J. J., M.L.C., J.P., Wilber- 


force house, Sierra Leone, West Africa 
4) 
Thomas, Joseph Lee, 2 Hanover terrace, Lad- 
broke square, W. (4) 
Thomas, R. G. D., 8 Mission row, Calcutta, 
India (3) 
Thomas, William Frederick, Bishopshalt, 
Hillingdon, near Uxbridge, Middlesex (1) 
Thomas, William George, 39 The Chase, 
Clapham common, S.W. (3) 
Thomas, William Kingdon, Elmsleigh, Hill- 
side, Cotham, Bristol (4) 
1884.*Thomasson, Mrs.. Katharine, 
square, Hyde park, Wa, 
1890. Thomlinson, William, .;Seafon, Carew Iron 
Company, West Hartlepool (1) 
1907. Phompeen: Charles, Jd Norfolk;street, Strand, 
W.C. = 


1874. 
1908. 
1889. 
1905. 
1889. 


16 Sussex 


1905.*Thompson, -Henry Yates, J.P., F.S.A., 19 
Portman square, W. 

1888.* Thompson, John, The Brewery 
Brewery, Mile end, E. 

Thompson, Oscar S., 7 Billiter square, E.C. 

4 
E Alexander, Burgie house, Forres, 
N.B. (4) 
Thomson, Edward Jobn, 
Glasgow (3) 
Thomson, Sir James, K.C.S.I., M.A., Red- 
bourne house, Redbourne, Herts. (1) 
Thomson, James Hall, Hazelbank, Crescent 
wood road, Sydenham hill, S.E. (4) 
Thomson, Prof. John Millar, LL.D., F.R.S., 
9 Campden hill gardens, W. (3) 
Thomson, William, Royal Institution, Man- 
chester (2) 
Thomson, William Charles, care of Messrs. 
Taylor, Forbes and Co , 340 Pender street 
West, Vancouver, British Columbia (3) 
1887.*Thomson, W. Stewart, M.A., The Aberdeen 
Preparatory School, 10 North Silver street, 
Aberdeen 

1998. Thorn, Cyril Hunter Robert, 42 Elm park 
gardens S.W. (4) 

1890.*Thorne, Frederick G., 19 Cheyne gardens, 
Chelsea, S.W. 

1890.*Thorne, William C., Great Sutton, near 
Chester 

Thornton, Thomas Henry, C.8.I., D.C.L., 
10 Marlborough buildings, Bath (4) 

Thornycroft, SirJohnI., F.R.S., M.Inst.C.E., 
Eyot villa, Chiswick mall, W. (2) 


house, Albion 
1904. 
1900. 
1904. Western Club, 
1907. 
1885. 
1889. 
1877. 


1903. 


1884. 
1880. 


1903. Thorp, John Thomas, 57 Regent road, 
Leicester (1) 
1886. Thorpe, Thomas Wells, Albion Brewery, 


Whitechapel, E. (4) 

1889. Thrower, Alfred, 124 Haverstock hill, N.W. 
(1) 

1890.*Tiarks, Henry F., Foxbury, Chislehurst, 
Kent 

1909. Tickle, Arthur Henry, 11 Mount street, W. 


4 

1908. Tidkner, Thomas Francis, F.R.1.B.A.. High 
street chambers, Coventry, and Stok, 
green, Coventry (4) 

1904. Tiffany, Frank, 3 Kelso road, Leeds, Yorks. 


l 

1906. Ealey F. J., Hand Hills P.O., Alberta, 
Canada (3) 

1905. Tilley, James Walter, F.C.S., 95a South- 
wark street, S.E. (1) 


1904. 


1908. 
1901. 
1902. 

1905. 
1909. 
1892. 
1903. 


1901. 
1902. 
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Tipson, A. S., The Mitcham Japan and 
Varnish Company, Limited, 5 Bishopsgate 
street Without, E.C. (1) 

Todd, Prof. David, Observatory house, 
Amherst, Massachusetts, U.S.A. (4) 

Tolley, Frederick, 7 Queen street, Cheap- 
side, E.C. (1) 

Tomlinson, Frederick John, Riverdale, Manor 
road, Teddington (1) 

Tompkins, Engineer Commander Albert E., 

.N., H.M.S. ‘‘Hyacinth,’’ East Indies 
Station (2) 

Tonkin, Alfred James, 156 Strand, W.C. (4) 

Tonks, J. William, Alderman, J.P., Vittoria 
street, Birmingham (1) 

Toogood, Jchn F., F.R.G.S., The Bulawayo 
Club, Bulawayo, Rhodesia, South Africa 


(4) 

Tooker, Hugh Pollock, Public Works De- 
partment, Hong Kong, China (4) 

Torbitt, William Stansfield, M.A., Education 
Offices, Ilford (2) 


1899.*Torrey, Edward Strong, 15 Britannia street, 


1905. 


1891. 
1899. 
1909. 
1904. 
1892. 


1894. 
1906. 


1907.*Treble, 


1889. 
1897. 
1908. 


King’s cross, N. 
Tosh, William, J.P., M.I.Mech.E., P.O. Box 


1132, Johannesburg, ‘Transvaal, South 
Africa (4) 
Touche, George Alexander, Broomfield, 


Westcott, near Dorking (4) 

Tower, Christopher, Weald hall, Brentwood, 
Essex (3) 

Townley, Charles Harry, 
street W. (4) 

Townsend, W. G. Paulson, 12 Clifford’s inn, 
Fleet street, E.C. (3) 

Travancore, His Highness Sir Rama Varma, 
Maharajah of, G.C.S.I., G.C.I.E., The 
Palace, Trevandrum, Travancore, India 
(4) 

Travers, Major John Amory, Tortington, 
Arundel (3) 

Treacher, Sir William Hood, K.C.M.G., 
Lawday place, Farnham, Surrey (1) 


153 New Bond 


Mrs. Lillian Massey, Toronto, 
Canada. 
Tredegar, Viscount, Tredegar park, Newport, 
Mon. (1) 


Tremearne, Shirley, Tudor house, Blackheath 
park, S.E. (3) 

Tremlett, Washington, 13 Rue Auber, Paris, 
and 41 Conduit street, W. (3) 


1880.*Trench, Lieut.-Col. the Hon. William Le 


Poer, R.E., 3 Hyde park gardens, W. 


1891.*Trevor, Sir Arthur Charles, K.C.S.I., 16 


1891. 
1909. 
1907. 
1903. 


1885. 
1890. 
1896. 
' 1908. 


‘1901. 


Harcourt terrace, Redcliffe square, S.W. 

Trezise, J. M. G., Post office Central Power 
Station, Upper Ground street, S.E. (4) 

Triana, H. E. Senor Don Santiago Perez, 45 
Avenue road, Regent’s park, N.W. (3) 

Trimmer, Lieut.-Col. Augustus Richard, 
Parkstone, Beckenham, Kent (4) 

Trinham, James Samuel, The Waverley Iron 
and Steel Co., Ltd., Coatbridge, N.B. 
(3) 

Tripplin, Julien, 
Chiswick, W. (1) 

pee _ oseph Herbert, 54 Lombard street, 

Trollope, John Evelyn, 28 Craven street, 
Strand, W.C. (1) 

Trotter, Lieut.-Col. Sir Henry, K.C.M.G., 
C.B., 54 Park street, Grosvenor square, 
S.W., and Maisey Bryner, Dolgelly, N. 
Wales (1) 

Troup, James, 53 Abingdon court, Ken- 
sington, W. (2) 


23 Heathfield gardens, 


1909. 


1907. 
1852. 
1908. 
1898. 
1890. 
1874. 
1883. 


1909. 
1904. 
1906. 


Truscott, Alderman Sir George Wyatt, Bart., 
Greatwood, Chislehurst, and 3 Suffolk lane, 
E.C. (4) 

Tucker, Wiliam. 9 Lynton terrace, Severn 
avenue, Weston-super-Mare (3) 

Tudor, Edward Scripps, Rosthwaite, Short- 
lands, Kent (4) 

Turnbull, Herbert, M.I.E.E., 2 Myddleton 
park, Whetstone, N. (4) 

Turnbull, R. A., Junior Athenæum Club, 116 
Piccadilly, W. (4) 

Turner, Benjamin, 50 Bartholomew close, 
E.C. (2) 

Turner, Frederick, St. Peter’s Iron Works, 
Ipswich (4) 

Turner, Henry Gribble, 19 Sloane gardens, 
S.W., and 14 St. James's square, S.W. 

3 


(3) 
Tuxford, Alfred Stanley, 36 Queen’s road, 
Hongkong, China (3) 


Tween, Charles Nelson, M.Inst.C.E., Lee 
house, Enfield lock, Middlesex (2) 
Twentyman, Harold E., M I.Mech.E., Bil- 


brook Manor house, Codsall, Staffs. (3) 


1901.*Twentyman, J. R., The Hal, Kirby Mis- 


1905. 
1901. 
1893. 


1907. 


perton. Pickering, Yorks 


Twite, Reginald ©. N., A.IM.M., 8 
Sudebnai, Tifllis, Russia (3) 
Tylden-Wright, H., Bolsover, near Chester- 


field (4) 
Tyler, Lt.-Col. Henry Edward, R.E., 
Wetherden, Warwicks Bench, Guildford 


(1) 
Tyler, William Ferdinand, Royal Societies 
Club, St. James’s street, S.W. (4) 


1873.*Tyser, George Walter, Oakfield, Mortimer, 


1901. 
1907. 
1877. 


1900.*Upcher, Henry Morris, 


1894. 
1906. 


Berks 


Uhler, Philip Reese, LL.D., The Peabody 
Institute, Baltimore, Maryland, U.S.A. (4) 

Underwood, Edward, Thorndon, Baldock 
road, Letchworth, Herts (2) 

Unwin, William Cawthorne, F.R.S., 7 Palace 
gate mansions, Kensington, W. (4) 

J.P., Sherringham 
hall, Cromer, Norfolk 

Upton, Lionel, The Stock Exchange, E.C. (3) 

Usher, Harry, Ferro Carriles Centrales de 
Cuba, Saqua la Grande, Cuba (1) 


1904.*Usher, Sir Robert, Bart., 37 Drumsheugh 


1898. 
1907. 
1909. 
1907. 
1906. 


1907. 


1909. 
1905. 


gardens, Edinburgh 


Vakil, Khan Bahadur Nowrojee Pestonjee, 
C.I.E., Ahmedabad, India (4) 

Vale, William, Tower house, South Norwood, 
S.E. (3 

Valladares, Antenor, Apartado 1264, Lima, 
Peru, South America (3) 

Vallat, Henry Howard, 26 Stonor road, West 
Kensington, W. (4) 

Van Boeschoten, J. G., Reserve Investment 
buildings (P.O. Box 611), Pretoria, Trans- 
vaal, South Africa (3) 

Vandeleur, John Frederick Boyle, 3 Dineen- 
building, Toronto, Canada, and 18 Salis- 
bury road, Hove, Sussex (2) 

van Deventer, Dr. C. Th., 20 Suriname 
straat, The Hague, Holland (2) 

van Dusen, Harlan Page, 38 Oxford road, 
Maida vale, W. (3) 


1904. Van Raalte, Emanuel, 2 Glasshouse street, 
Regent street, W. (3) . 

1898. Van Raalte, Jacques, Holland house, Broad- 
water Down, Tunbridge Wells (3) 

1904. Vare, William Edmund, Ranelagh, Rondu 
road, Cricklewood, N.W. (1) 

1909. Varma, His Highness Kerala, C.8.I., Valiya 
Koil Tampuran, Trevandrum, Travancore, 
Southern India (3) 

1890. Vaughan, R. Wyndham, M.Inst.C.E., Dun- 
more, St. Catherine's road, Southbourne- 
on-Sea, near Christchurch, Hants (1) 

1871.*Veitch, Harry James, 34 Redcliffe gardens, 

| South Kensington, S.W. 
1906. Venkataramaya, D., ‘‘ Kali Nidhi,” Malles- 
; varam, Bangalore, India (2) 

1906. Venkayya, Rai Bahadur  Valaiyattur, 

Officiating Government Epigraphist, Oota- 
. camund, India (1) 

1908. Venn, John Augustus, Onitsha, Southern 
Nigeria, West Africa (3) 

1890. Verdin, William Henry, J.P., Darnhall hall, 
Winsford, Cheshire (4) | 

1906.*Vereker, Lieutenant Henry Gosset, R.N., 
Coloony, Worsley road, Southsea, Hants. 

1900. Verney, Sir Edmund Hope, Bt., Claydon 
house, Winslow, Bucks (8) l 

1897.*Verney, Frederick 

1909. Vernon, Miss Ellen, The Laurels, Living- 
stone road, Birchfield. Birmingham (3) 

1896. Vernon, Hon. Forbes George, Union Club, 
W.C. (4) 

1909. Vernon, William Allen, Bohun lodge, East 
Barnet, Herts. (4) 

1897. Verwey, Christinus, 17 Gracechurch street, 
E.C. (4) 

1903. Viccajee, F. K., F.C.S., H.H., care of 
King, King and Co., Box 110, Fort, Bom- 
bay, India (3) 

1886. Vickery, George, 50 Gresham street, E.C. 
2 


) 
1904. Vickery, John Collard, 179-183 Regent street, 
WW. (4) 
_1858.*Vigers, Robert, Wellesley house, Sloane 
square, S.W. 
4904. Vijaydevji, Kumar Shri, Dharampur, Surat, 
Bombay, India (1) 
1903. Vischer, Hans, M.A., Royal Societies Club, 
St. James's street, S.W., and 14 Sonnen- 
berg, Bern, Switzerland (2) 
-1906.* Vivian, Harry Houlton, J.P., 42 Park lane, 
W 


1903. Vizetelly, Frank Horace, 2460 Seventh 
Avenue, New York, U.S.A. (1) 

1892.*Voelcker, J. Augustus, Ph.D., 20 Upper 
Phillimore gardens, W. 

1906. Vogel, Dr. J. Ph., Vondelstraat 5, Amster- 
dam, Holland (3) 

,1909. Volekman, George William, 
street, Ottawa. Canada (1) _ 

1905. von Leonhardt, F., 23 Austin Friars, E.C. (3) 

1906. Vose, Seth Morton, Westminster Art Gallery, 
Providence, Rhode Island, U.S.A. (2) 


197 Sparks 


del 


'1894.* Wares, H.R.H. rae Prince or, K.G., Marl- 

; _ borough House, S.W. 

1900. Wacha, Dinshaw Edulji, 84 Hornby road, 

Bombay, India (1) 

1903. Waddom, Thomas, Knowstone, Gosforth, 
Newcastle-on-Tyne (4) 

1895. Wade, Edward Hyde R. W., Faircroft, De 
Saram place, Colombo, Ceylon (4) 

1897. Wade, James L., 
gardens, W. (3) 


.1905. 


1881.*Walker, Philip F., 


28 West Kensington | 


1905. Wade, William Edwin, Birchcroft, Race- 
course road, Tientsin, North China (8) _ 

1901.*Wadia, Nusserwanjee Nourosjee, Bella Vista, 
| Cumballa hill, Bombay, India | 

1874.*Wagner, Henry, M.A., F.^.G.S., 13 Half 
Moon street, Piccadilly, W. 

1905. Wagner, Henry R., American Smelting and 
Refining Company, Apartado 137, Agua- 
scalientes, Mexico (3) ° 

1885. Waine, Thomas Glover, 139 Newington butts, 
S.E. (3) 

1903. Wainwright, Harry S., South Eastern and 
Chatham Railway, Ashford, Kent (1) 

1866.* Wainwright, James Gadesden, The Trea- 
surer’s house, St. Thomas’s Hospital, 
S.E. 

Wainwright, Joseph, 15 Bolton road, Port 
Sunlight (3) 

Wakefield, Leonard Charles, 40 Westbourne 
terrace, Hyde park, W. (4) 

Waldron, Derwent Hutton Ryder, M.B., 
Royal Colonial Institute, W.C. (3) 

Walford, Ambrose B., 219 Gloucester?terrace, 
Hyde park, W. (3) 

1888.* Walker, Archibald, M.A., Newark Castle, 

Ayr, N.B. 

1886. Walker, Edward Lake, 29 Prince’s gate, S.W. 
(4) | 

Walker, Ernest Octavius, C.I.E., 77 Iverna 
court, Kensington, W. (4) 

1873.* Walker, Frederick James, M.V.O., 24 Lennox 
gardens, S W. and Mezzo-Monte, Cannes, 
France | 

Walker, Captain Herbert Marriott, 47 
Barry road, East Dulwich, S.E. (4) 


1904. 


1887. 


1903. 


1894. 


1907. 


1898. . Walker, Sir James Lewis, C.I.E., Worplesdon 


place, Worplesdon, Surrey (1) 

Walker, John Scarisbrick, 15 Park crescent, 
Southport, Lancashire, and Pagefield Iron 
Works, Wigan (2) 


1887. 


36 Prince’s gardens, 
S.W. i 
Walker, Robert, P.O. Box 351, Bulawayo, 
Rhodesia, South Africa (3) 
1887.* Walker, Robert James, Westray, 
Down, Bath 


1909. 
Combe 


-1888.* Walker, Samuel, Woodberry, Sydenham hill, 
SE 


1892. Walker, Theodore, Glenn hall, Leicester 


(3) | | 
Wall, A. B., Oak Bank, Cheltenham (3) 
Wall, Thomas, 113 Jermyn street, S.W. (2) 


1899. 
1894. 


1879. Wall, Thomas Leetham, Leyland, near 
Preston, Lancashire (4) . | 
1902. Wallace, Alexander Falconer, 20 Hyde park 


gardens, W. (4) | 
1900.*Wallace, Charles William, 6 Langford place, 
St. John’s wood, N.W. | 
1906. Wallace, H. Vincent, 
U.S.A. (2) 


Nogales, Arizona, 


1907. Wallace, Captain William Thomas Ewart, 


Entebbe, Uganda 
East Africa (4) 


Protectorate, British 


1878. Wallis, William Lumb, The Wish, East- 


bourne (2) 


-1874.*Walmisley, Arthur T., M.Inst.C.E., Harbour 


_ Engineer, Dover, and 9 Victoria street, 
S.W. 
1907. Walpole, E. Horace, 9 Suffolk street, Dublin 


(3) 
1908. Walsh, Albert, P.O. Box 39, Cape Town, 
South Africa (4) 


1907. Walsh, Edmund J., 402 O’Connor street, 


Ottawa, Canada (2) 
1903.* Walsh, George Cecil, 6 Regent’s park road, 
Church end, Finchley, N. 


1906. Walter, Rev. Frederick William, Burnham 


Overy Staithe, King’s Lynn, Norfolk 


(4) 

Walton, Joseph, M.P., Glenside, Saltburn-by- 
the-Sea, and Zetland buildings, Middles- 
brough (4) 

Ward, Arthur Egerton Neville, 65 London 
wall, E.C. (4) 

Ward, Charles Blyth, Belmont, Chesterfield 
3 


1894. 


1906. 

1899. 

1877. Ward, George, Buckingham terrace, Head- 
ingley, Leeds (1) 

1885.*Ward, Howard Charles, Yeatton, Lymington, 
Hants 

Ward, John Edward, Woolmer hill house, 
Shottermill, Haslemere (2) 

Ward, Sir William Erskine, K.C.S.I., M.A., 
8 Kent gardens, Ealing, W., and Oriental 
Club, Hanover square, W. (3) 

Wardrop, John Nimmo, Sandakan, British 
North Borneo (3) 

Ware, Major F. Webb, C.LE., I.C.S., 
Quetta, Baluchistan, India (3) 

Waring, Alfred, M.B., M.R.C.S., L.R.C.P., 
7 East Circus street, Nottingham (3) 

Waring, Major Antony Henry, M.R.CS.. 
care of Messrs. Holt and Co., 3 Whitehall 
place, S.W. (3) 

Waring, Francis John, C.M.G., Uva lodge, 
Mount avenue, Ealing, W. (3) 

Waring, Henry Robert, M.Inst.C.E., 127 
San Miguel, Palma de Mallorca, Spain 
(3) 

Warner, Frank, 3 and 4 Newgate street, E.C. 

~ (3) 

1871. Warner, Metford, 26 Aberdeen park, High- 
bury, N. (3) 

Warner, Thomas Robert, 1 and 2 Parkshot, 
Richmond, Surrey (3) 

Warren, Reginald A., 99 Great Russell st., 
Oo” and Preston place, near Arundel 
(2 

Wasey, George Kindersley, Wolfhall, Marl- 
borough, Wilts (1) 

sien oa Edward A., Hutti Mine, Wondalli, 

ndia 
1904. Watkin, Henry, Watcombe house, Waterloo 
road, Burslem (3) 

1908. Watkins, Arthur Anderson, M.Inst.C.E., 
Bala lodge, Blackheath, S.E. (1) 

1900. Watkins, W., 75 Mark lane, E.C. (2) 

1862.*Watney, Norman, Valence, Westerham, 
Kent 

1904. Watson, Hugh Munro, Kildonan, 22 Cole- 
raine road, Blackheath, S.E. (3) 

1887.* Watson, James Procter, 7 Montrell road 
Streatham hill, S.W. 

1888. Watson, Joseph Spencer C., Beckingham, 
Gainsborough, Yorks (2) 

1884.* Watson, Thomas Donald, 16 St. Mary’s road, 
Bayswater. W. 

1886. Watt, Sir George, C.I.E., M.B., LL.D., 
Tara-Devi, 16 Lion gate gardens, Rich- 
mond, Surrey (1) 

1898. Wattenbach, Oscar, 5 Leonard street, City 
road, E.C. (4) 

1898. Watts, Sir Philip, K.C.B., LL.D., F.R.S., 
Admiralty, S.W. (1) 

1901. Wayland, William A., U.K. Works, Goster- 
wood street, Deptford. S.E., and Fresh- 
a house, Albert road, Brockley, S.E. 
4 

1884. Waymouth, George, Raymond house, Theo- 

t? bald's road, Gray’s inn, W.C. (1) 

1906. Webb, Alfred H., Los Salidos, Linares, Prov. 

de Jaen, Spain (1) 


1869. 
1900. 


1909. 
1898. 
1907. 
1907. 


1892. 


1907. 


1903. 


1909. 


1869. 


1894. 


1905. Webb, Sir Aston, R.A., 19 Queen Anne’s 
gate, Westminster, S.W. (3) 

1904. Webb, George Arthur, A.I.E.E., Resident 
Electrical Engineer, Porges Gold Mining 
Co., Box 88, Randfontein, Transvaal, 
South Africa (1) 

1886. Webb, Henry Barlow, Holmdale, Holmbury, 
Dorking, and Villa Anson, Cannes, France 


3 
1866.* Webb, John Stephen, St. Cuthbert’s, High- 
cliffe, Hants 
Webb, Hon. Montagu de P., C.I.E., Karachi, 
India (2) 
Webster, Miss, Holmsdale, Birchwood Park 
road, Swanley,” Kent (4) 
Wedderburn, Sir William, Bt., Meredith, 
Gloucester (4) 
Wedlake, George, St. Germain’s road, Forest 
hill, S.E. (4) 
Wee Hap Lang, 65 Roger street, Kuala 
Lumpor, Selangor, Federated Malay States 
4) 
Weekley, George Mitchell, Thornbury, 
Hornsey lane, N. (4) 
1891.* Weeks, Alfred W. G., 36 Gunter grove, West 
Brompton, S.W. 
Wehner, Anthony Stephen, Bath house, 57 
Holborn viaduct, E.C. (3) 
Weinberg, I. Julius, care of Messrs. Moore 
and Weinberg, Dundee (4) 
Weir, Colonel John, The Waldorf-Astoria, 
New York City, U.S.A. (2) 
Welchman, Mrs. B. de Vere, The Close, 
Exeter (3) 
Wellcome, Henry S., Snow hill buildings, 
Holborn viaduct, E.C. (2) 
Wells, Captain Lionel R.N., 1 Montagu 
square, W. (4) 
1906.*Wells, Miss Theodosia Mary, 
cottage, Petersfield 
1873.*Welsh, Edward 
1870. Welton, Thomas A., 49 Longridge road, 
South Kensington, S.W. (1) 
Welton, William Shakspeare, Elm road, 
Wembley, Middlesex (4) 
Wernher, Sir Julius Charles, Bart., 82 Picca- 
dilly, W. (1) 
West, Arthur Anderson, Clyst house, They- 
don Bois road, near Epping, Essex (3) 
West, Charles A. W., P.O. box 73, Bar- 
berton, Transvaal, South Africa (1) 
West. Sir Kaymond, K.C.I.E., Chesterfield, 
College road, Norwood, S.E. (3) 
1901. Westminster, Duke of, G.C.V.O., Eaton hall, 
Chester (4) 
1904.*Weston, Edward, 645 High street, Newark, 
New Jersev, U.S.A. 
1903. Weston, Maximillian John Ludwick, 
A.I.E.E., P.O. Bultfontein, Orange River 
Colony, South Africa (3) 
1907. Weston, Robert Ogilvy, M.Inst.M.M., A.M.I. 
Mech.E., the Globe and Pheonix Gold 
Mining Company, Limited, Que Que, 
Rhodesia, South Africa (4) 
1908. Westwood, Ernest Herbert Wyndham, 
A.M.I.E.E., Orontes, 140 Barkly street, 
St. Kilda, Melbourne, Australia (3) 
1906. Wetton, Miss Edith, 18 Campden grove, 
Campden hill, W. (4) 
1883.*Whadcoat, John Henry, J.P., Rockcliffe, 
Dalbeattie, N.B. 
1891. Wharton, James, Edge hill, Netherhall gdns., 
Hampstead, N.W. (4) 
1905. Wharton, William Hewley, L.R.C.P., 1 
Brick dam, Georgetown, Demerara, British 
Guiana (4) 


1908. 
1885. 
1893. 
1905. 
1909. 


1894. 


1906. 
1861. 
1906. 
1908. 
1884. 
1898. 


Dangstein 


1898. 
1899. 
1872. 
1905. 
1892. 
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1909.* Wheatley, Henry B., 96 
1898. 
1904. 
1903. 
1898. 
1888. 


1900 
1906 
1886 
1899 
1906 


1899 
1881 


1900 


1885 
1903 
1866 
1893 
1873 
1905 
1901 
1883 
1908 
1905 
1900 
1909 


1905 


1890. 
1878. 


1909. 
1875. 
1909. 


1900. 
1908. 
1897. 
1906. 


King Henry’s road, 

South Hampstead, N.W. 

Wheatley, Richard, junr., 30 Hockley street, 
Birmingham (4) 

Wheatley, William Humphrey, 40 Chancery 
lane, W.C. (3) 

Wheeler, George, F.Z.S., 64 South park, 
Canonbury, N. (3) 

Whinfield, John Henry Richard, Hillcrest, 
Hook hill, Sanderstead, Surrey (4) 

Whinney, Frederick, 8 Old Jewry, E.C. 

3 


(3) 
.*Whipham, Dr. Thomas Tillyer, Fishleigh, 


liatherleigh, R.S.0., N. Devon 
Whitaker, Mrs. William, 26 Curzon street, 
W. (4 


) 
-*Whitaker, William, B.A., F.R.S., Freda, 


Campden road, Croydon 

Whitbread, S. Howard, M.A., J.P., Southill, 
Biggleswade (4) 

Whitcombe, Algernon Henry, 11-12 Clarence 
street, Cheltenham (1) 

White, Franklin (4) 

White, Frederick Anthony, 72 Fenchurch. 
street, E.C. (1) 


.*White, ‘John Henry. Executive Engineer, 


P.W.D. Railways, care of Messrs. King, 
King and Co., Bombay, India 

White, Sir William Henry, K.C.B., F.R.S., 
Cedarcroft, Putney heath, S.W. (2) 


.*White, William Herbert, Assoc.M.Inst.C.E., 


6 Prince Arthur road, Hampstead, N.W. 
White, W. W., 21 Great Winchester street, 
E.C. (4) 
White-Cooper, Alfred S. P., M.A., 11 Peking 
road, Shanghai, China (4) 


.* Whitehead, Sir Charles, F.R.G.S., F.S.A., 


Barming house, Maidstone 

Whitehead, Ernest William, Twyneham, 
Queen’s road, Wimbledon (1) 

Whitehead, James P., 7 Athol road, Alex- 
andra park, Manchester (2) 


.*Whitehead, R. R., M.A., J.P., Woodstock, 


Ulster County, New York, U.S.A. 

Whitehead, Sydney, 24'Queen’s road, Wim- 
bledon (4) 

Whitehead, Thomas, Brindle lodge, 
Preston (4) 

Whitehead, Thomas Ross, Lythalls lane, 
Foleshill, Coventry (4) 

Whitehorne-Cole, Arthur George, M.R.C.S., 
L.R.C.P., 38 Sackville road, Hove, Sussex, 
and 58 Harley street, W. (3) 


near 


“Whitehouse, Commander Benjamin, R.N., 


The Sports Club, St. 
S.W. 

Whiting, Wiliam Henry, Long acre, West 
Ealing, W. (4) 

Whitmore, Lawrence Hersee, Assoc. M.Inst. 
C.E., Box 163, Bulawayo, South Africa 
(4) 

Whitney, Edward, Meadow Bank, Melksham, 
Wilts (3) 

Whittaker, Henry, Richmond villa, Cumber- 
land walk, Tunbridge Wells (1) 

Whittaker, Jobn Henry, A.M.I.Mech.E., 
White lodge, Standeford, Wolverhampton 


James’s square, 


(3) 
Whittall, Sir James William, Constantinople, 
Turkey (1) 

Whittick, Fred. G., Imperial Provincial 
College, Tsinanfu, Shantung, China (4) 
Whittuck, Edward Arthur, M.A., B.C.L., 

77 South Audley street, W. (4) 
Whitworth, G. Clifford, Crowhurst, College 
road, Upper Norwood, S.E. (3) 


1908. 


1904. 
1903. 


1903. 


1886. 


1906. 
1902. 
1906. 
1894. 


1865. 
1884. 
1901. 
1899. 
1909. 
1909. 
1905. 


1901. 


1891. 


1893 
1895 


1897. 
1905. 
1901. 
1903. 


1908. 


1897 
1891 
1882 
1891 
1898 


1894 
1904 


1895 
1890 
1903 


Wicks, Joseph Thomas, 185 Fore street, 
Edmonton, N. (4) 

Wigan, Mrs., 2 Cavendish place, W. (1) 

Wigglesworth, Frederick, M.A., 82 Fen- 
church street, E.C. (4) 

Wigglesworth, Herbert Hardy, F.R.I.B.A., 
Gwydir chambers, 104 High Holborn, 
W.C. (4) 

Wightman, Charles, care of Messrs. W. 
Caudery and Co., 1 Fenchurch avenue, 
E.C. (1) 

Wilberforce. Professor Lionel Robert, 5 
Ashfield road, Aigburth, Liverpool (3) 

Wilcken, A. F., The Avenues, Graffham, 
Petworth (1) 

Wild, Albert Edward, 40 Church road, Rich- 
mond, Surrey (3 

Wild, Charles J., Weybank, Broadwater, 
Godalming, and 113 Cheapside, E.C. 


(1) 

Wilkin, Frederick, Lower Consley wood, 
Wadhurst, Sugesex (1) 

Wilkin, Miss, Cossey cottage, Hampstead, 
N.W. (1) 

Wilkins, Frederick John, 
High street, W. (3) 

Wilkinson, Charles Herbert, 33 Hamilton 
terrace, N.W. 13) 

Wilkinson. Clarence Augustus, Government 
Arts College, Rajahmundry, india (3) 

Wilkinson, Cuthbert, 66 Holland park, W., 
and Ewell grove, Ewell, Surrey (3) 

Wilkinson, Henry Ernest, 22, Lichfield road, 
Cricklewood, N.W. (1) 

Wilkinson, Sir Hiram Shaw, B.A.,.LL.D., 
H.B.M.’s Supreme Court, Shanghai, China 
(2 

Willcox, Benjamin, 34 Hamilton terrace, St. 
John’s wood. N.W. (3) 

Willett, William, The Cedars, Chislehurst 
common, Kent (3) 


11 Kensington 


.*Williams, Alfred Goodinch, 8, Easton build- 


ings, Castle street, Exeter 

Williams, Arthur Edward, Dagenham Dock, 
Romford, Essex (1) 

Williams, D. Neziah, 29 Tudor terrace, 
Merthyr Tydfil, Glamorganshire (4) 

Williams, J. Arthur, 205 Albion road, Stoke 
Newington, N. (2) 

Williams, John Norman Spencer, 
Mech.E., Kahului, Maui, 
Islands (4) 

Williams, John T., Brockhampton, Bromley 
common, Kent (1) 

Williams, John ‘Taylor, 1 Park street, Wel- 
lington, Salop (2) 


M.I. 
Hawaiian 


.*Williams, Montague Scott, J.P., Woolland 


house, near Blandford. Dorset 


* Williams, Peter, 33 Hyde park gardens, W., 


and 5 Bank buildings, E.C. 


.*Williams, Lieut.-Col. Robert, M.P., J.P., 


Bridehead, Dorchester 

Williams, Stephen M. J., care of Messrs. 
Grindlay and Co., 54 Parliament street, 
S.W. (1) 

Williamson, G. H., Currie hill, Wimbledon 
(4) 

Williamson, Henry Dala, A.M.I.Mech.E., 
Messrs. Samuel Samuel and Co., P.O. 
Box 273, Yokohama, Japan (3) 


.*Willis, Edward, 32 Duke’s avenue, Chis- 


wick, W. 

Willis, William, The Phillippines, Brasted 
Chart, Kent (3) . 

Willis, William, 36 Frances road, Windsor 
(3) 


Wills, Edward Chaning, M.A., F.CS., 
Rockstone, near Dawlish, .South Devon 


2) 

Wills, Henry Tarleton, Morley’s Hotel, 
Trafalgar square, W.C. (1) 

‘Wills, W. M , Manor road, Selsey, Sussex 
1) 

Wilson, C. Herbert, J.P., F.G.S., 
crescent, rar S.W. (1) 

Wilson, Fred. (4) 

Wilson, Frederic Frank Munro, Brentmead, 
Barnfield road, Ealing, W. (4) 

Wilson, George, C.B., Quisisana, Woking- 
ham, Berks. (4) 


1905. 


1908. 
1881. 
1904. 20 Oakley 


1907. 
1909. 


1907. 


1905. Wilson, George Lewis, 522 High road, 
Tottenham, N. (4) 
1890. Wilson, Henry J., M.P., Osgathorpe hills, 


Pitsmoor, Sheffield (1) 


1908. Wilson, Sir James, K.C.S.I., Ochilview, 
Crieff, N.B. (1) 
1902. Wilson, James H. Charnock, Sudbury 


Priory, Harrow (3) 

1868. On, John, Hillesdon, Leek, Stafford- 

ire 

1882. «Wilton Robert, 7 St. 
Regent? S park, N.W. 

1894. *Wilson, Sidney, King’s Land, Sayers com- 
mon, ’ Hurstpierpoint, Sussex 

1903. Wilson, William, 1 Belmont street, Chalk 
Farm, N.W. (4) 

1906. Wilton, Ernest Colville Collins, C.M.G., 

H.&.M. Consul, Teng Yueh, vid Rangoon, 

Burma (2) 

1909. Wiu, Maung San, Common Roon, Lincoln’s 
inn, W.C. (2) 

1899. Winch, Richard, Morden grange, Kidbrook, 
Blackheath, S.E. (4 

1900. Windle, Charles Howard, Calcutta, India 


Andrew’s place, 


@ 


1904. Wiadechuegl, Charles H., North Cray cottage, 
North Cray, Kent (1) 
1890. Wing, William, 7 North Church street, 
Sheffield (4) 
1901. Wingate, Lieut.-Col. Alfred Wodrow Stanley, 
care of Messrs. Thomas Cook and Son, 
Ludgate circus, E.C. (3) 
1905. Winship, Thomas, F.S.A.A., 23-25 Mutual 
buildings (P.O. Box 406), Durban, Natal, 
South Africa (3) 
1908.* Winstanley, Herbert, Beddington lane, Bed- 
dington, Surrey 
188]. Winstone, Ernest H., M.A., 
street, S.W. (4) 

Wirtz, Dr. Quirin, M.A., 28 Great Ormond 
street, W.C. (4) 

‘Wiseman, Edmund, Uplands, London road, 
Luton (4) 

‘Wiseman, William Thomas, F.R.G.S., Can- 
field, 10 Knollys road, Streatham, S.W. 


36 Victoria 
1898. 
1890. 
1899. 


(1) 

Wolfe-Barry, Sir John, K.C.B., F.R.S., 23 
Delahay street, S.W. (1) 

Wollaston, Sir Arthur N., K.C.I.E., Glen 
hill, Walmer, Kent (4) 

Woltereck, Herman C., Ph.D., 3 Edinburgh 
mansions, Howick place, Westminster, 
S.W. (4) 

1909.*Wong Ah Fook, 31 Kling street, Singapore, 

Straits Settlement 

1906. Wong Man Poh (3) 

1906. Wood, David Wiliam, 

Sidcup (8) 
1907. Wood, E. Escott, Hurricane house, Brymbo, 
North Wales (1) 
1882. Wood, Edward Malcolm, 3 Victoria street, 
S.W. (1) 


1890. 
1892. 
1906. 


16 Hamilton road, 
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1909. 


1906. 


1902. Wood, Frank, Messrs. Foucar and Co:, 
Box 148, Rangoon, Burma (3) 
1898. Wood, John Alfred, Campana, High view 
road, Sidcup, Kent, and 2 Coleman street, . 
E.C. (1) 
1906. Wood, Hon. Josiah, Sackville, New Bruns- 
Bart., 


wick, Canada (1) 
M.Inst.C.E., 
Southill, Chester-le-street 


1882.*Wood, Sir Lindsay, 

1908. Wood, Thomas A., Nairobi, British East. 
Africa (3) 

1906. Wood, Thomas Alexander Stephen (4) 

1385. Wood, Thomas William, 15 FitzGeorge ave- 
nue, West Kensington, W. (1) 

1900. *Wood, Walter, 400 Chesnut street, Phila- 
delphia, U.S.A. 

Wood, Walter ©., Intemational Cotton Mill, 
Shanghai, China { 14) 

Wood, Mrs. W. Martin; Undérwóod, Oat- 
lands avenue, Weybridge, Surrey (4) 

Woodhouse, Lister, A.C.A., W area 
City Hall, Charing cross road, W.C. (3) 

Woodhouse, Richard, Bonegate hall, Brig- 
house, Yorks (3) 

Woodward, Ellsworth, ‘Department of Art, 
Newcomb Collége; Tulane University of 
Louisiana, New Orleans, U.S.A. (2) 

Woodward, Robert, Oakholme, Worksop: 
(4) 

1902.*Woolf, Joseph, jun. 

1898. Woollan, Benjamin Minors, Sherwood park, 

Tunbridge Wells (3) 

1903. Woollan, Miss oe A., 

Grosvenor square, W r, (4) 

1900.* Woollen, Thomas Henry, 56 St. Mark's. 
road, North Kensington, W. 

Woolner, A. ©., M.A., Crane hill, Ipswich 


l 

Wenell, Richard, M.A., D.Sc., Roydon, 
near Ware, Herts. 2) 

Wratten, Frederick Charles Luther, Hellin g- 
ley. Dingwall avenue, Croydon (3) 

Wright, Alexander, care of Messrs. Butter- 
field and Swire, Shanghai, China (3) 

Wright, ©. M. P., care of Messrs. Grindlay 
and Co., 54 Parliament street, S.W. (1) 

Wright, Edward Mountsteven, Lancarfe, 
Albemarle road, Beckenham, Kent 


1897. 
1908. 
1903. 
1906. 


1908. 


1903. 


28 Brook street, 


1907. 
1901. 
1890. 
1905. 
1900. 
1883. 


(3 
1884.*Wisicht, Henry Edward, 89 Piccadilly, 
W. 
Wright, Jobn, junr., 3 Surbiton park terrace, 
Kingston- on-Thames (4) 
Wright, John Inglis, Stokes buildings, 
Prince’s street, Dunedin, New Zealand (3) 
Wright, Thomas D., 319 St. John street, 
Clerkenwell, E.C. (4) 
Wright, Thomas George, 45 South street, 
Wellington, Somerset (3) 


Wright, William, Rossett Holt, Harrogate 


1898. 


1908. 
1906. 
1885. 


2) 

ee Miss Lucy G., Ockenden, Cuck- 
field, Sussex (3) 

Wrigley, Percy T., M.A., Shrublands, Kew, 
Surrey (4) 

Wunderlich, Adolph, Woodview, Bramble- 
down road, Sanderstead, Surrey (3), 

Wurster, Dr. Casimir, Dudley mansions, 29 
Abbey road, St. J ohn’s wood, N.W., and 
Kaiser Friedrich Platz 2iv, Berlin, ' Ger- 
many (4) 

Wylie, John Howie, 
Rye, Sussex (3) 
Wyllie, Hubert D., Cameron Septic Tank 
Co., 812 and 813 Monadnock Block, 

Chicago, Illinois, U.S.A. (1) 


1882. 
1908. 
1902. 
1908. 6 Watchbell street, 
1907. 


1906. Wyndham, The Hon. Hugh Archibald, P.O. 
Kromdraai Station, near Standerton, 
Transvaal, South Africa (1) 

1907. Wyon, Allan G., 2 Langham chambers, Port- 
lana place, VW. (2) 


1881.* Xifra, Narciso, Plaza S. Francisco 3, Gerona, 
Spain 


1902. Yamamoto, Jotaro, The Mitsui Bussan 
Kaisha, Shanghai, China (2) 

1887.*Yarrow, Alfred F., M.Inst.C.E., Campsie 
Dene, Blanefield, near Glasgow 

1907. Yate, Colonel Charles Edward, C.S.L., 
C.M.G., 17 Prince of Wales’s terrace, W. 


(4) 
1907. Yeoh Ooi Gark, Penang, Straits Settlements 


1) 

1909. Yesh Paik Keat, Messrs. Tiang Lee and 
Co., Kuala Lumpur, Federated Malay 
States (4) 

1902. Yeoman, John Pattison, The Close, Brompton 
near Northallerton, Yorkshire (3) 

1874.*Y oule, Frederick, 20 Bennett street, Bath 

1902.*Young, Clyde, 6 Lancaster place, Strand, 
W.C., and Bristol lodge, Putney heath, 
S 


.W. 

1869. Young, Sir Frederick, K.C.M.G., Royal 
Colonial Institute, Northumberland ave- 
nue, W.C. (2) 


1906. Young, Mrs. H. E., care of Hon. H. E. 
Young, M.D., M.P.P., Parliament build- 
ings, Victoria, British Columbia, and 
617 Michigan street, Victoria, British 
Columbia, Canada (3) 

1909. Young, Colonel Sir John Smith, C.V.O., 13 
Gloucester street, S.W. ,2) 

1891.*Young, Professor Sydney, F.R.S., D.Sc., 
University Chemical Laboratory, Trinity 
College, Dublin. 

1908. Young Hee, M.R.S.I., Kia Ora, 18 Kennedy 
road, Hongkong, China (3) 

1899. Younghusband, Brigadier-General George J., 
C.B., Fyzabad, India (3) 

1909.*Yow Ngan Pan, Chop Lo Kee Seng, 28 
Market street, Singapore, Straits Settle- 
ments 


1901.*Zafar Jung Shumsud Dowlah, His Excellency 
Nawab (Shumsul Mulk Bahadur), Hydera- 
bad, Deccan, India 

1901.*Zambra, Julius James George, Careno, 
Hendon avenve, Church end, Finchley, 
N. 

1897. Zeal, Hon. Sir William Austin, K.C.M.G., 
Melbourne, Victoria, Australia (1) 

1900. Zilz, Henry, 20-26 Brunswick place, City 
road, N. (1) 

1903. Zimmer, George Frederick, Assoc.M.Inst.C.E., 
82 Mark lane, E.C. (1) 


HONORARY CORRESPONDING MEMBERS. 


1896. Agassiz, Alexander, For.Memb.R.S., Cam- 


bridge, Mass., U.S.A. 


1909. Badcock, Professor Stephen M., Wisconsin 


University, Madison, Wis., U.S.A. 


1877. Baccelli, Hon. Guido D. M., Piazza di Campi- 
talli 2, Rome, Italy 

1888. Berger, Georges, Rue Legendre 8, Paris, 
France 

1909. Bielelyubski, Professor, St. Petersburg, 
Russia 

1909. Birkeland, Professor O. K. B., The Uni- 
versity, Christiania, Norway 

1909. Branly, Edouard, D.Sc., M.D., 21 Avenue 
de Tourville, Paris, France 

1909. Cabral, Professor Paulo Benjamin, Industrial 
and Commercial Institute, Lisbon, Portugal 

1862. Campo, J. M., del, The Hague, Hoiland 

1896. Cannizzaro, Prof. Stanislao, For. Memb. R.S., 
Senator, University, Rome, Italy 

1909. Delarge, Frédéric, 62 Avenue de la Couronne, 
Brussels, Belgium 

1909. de Laval, Dr. Carl Gustaf Patrik, Stockholm, 
Sweden 

1909. de Molnar, Victor, Ministry of Education and 

Fine Arts, Budapest, Hungary 

1909. Dumont, Professor André, The University, 
Louvain, Belgium 

1909. Edison, Thomas Alva, West Orange, New 
Jersey, U.S.A. 

1909. Eötvös, Baron Lorand, The University, 
Budapest, Hungary 

1909. Frank, Gustav, State Paper Printing Office, 


St. Petersburg, Russia 


1896. Giglioli, Professor Italo, University, Pisa, 
Italy 


1909. Khberndl, Professor Antal, Royal Hungarian 
Josephs-Polytechnic, Budapest, Hungary 

1909. Koch, Professor Dr. Robert, Royal Friedrick- 
Wilhelm University, Berlin, Germany 


1885. Landreth, Burnet, Bloomsdale, Bristol, Pa., 
U.S.A. 


1897. 
1896. 


. Schwartz-Senborn, 


. Wiessner, 


Linde, Professor Carl, Heilmannstrasse 17, 
Munich, Germany. 

Lindström, Johann Edward, Stockholm, 
Sweden 


. Morel, Dr. Jul., Commissioner in Lunacy, 


56 Boulevard Leopold, Ghent, Belgium 


. Onnes, Dr. H. Kamerlingh, State University, 


Leyden, Holland 


. Pereira, Alfredo, Director-General of Posts 


and Telegraphs, Lisbon, Portugal 


. Pictet, Raoul, Geneva, Switzerland 


. Rontgen, Prof. William Conrad, Munich, 


Bavaria 


. Satterlee, F. Le Roy, M.D., Ph.D., 6 West 


56th street, New York, U.S.A. 
Schmadel, Joseph, Ritter von, 
Bavaria, Germany 


Munich, 


His Excellency Baron 
Dr. William, Vienna, Austria 


. Solvay, Ernest, 43 Rue des Champs Elysées, 


Brussels, Belgium 


. Suenson, Commodore E., Great Northern 


Telegraph Company, Copenhagen, Den- 
mark 


. Szterényi, Joseph, Ministry of Commerce, 


Budapest, Hungary 


Thomson, Professor Elihu, Swampscott, 
Mass., U.S.A. 
. Tschernoff, Professor Dimitris, 25 Pessotch- 


naya street, St. Petersburg, Russia 


. Vambéry, Prof. Arminius, C.V.O., Budapest, 
Hungary 

. Van der Waals, Prof. R. J. D., Amsterdam, 
Holland 

. Wartha, Dr. Vincze, Royal Hungarian 
Josephs-Polytechnic, Budapest, Hungary 

. Welsbach, Baron von, Schloss Rastenseld, 


Vienna, Austria 
Geheimer MRegierungsrath Dr. 
M.L., 29 Struvestrasse, Dresden, Germany 


. Wiszniewski, Prince Adam, 42 bis Boule. 


vard Latour Maubourg, Paris, France 
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LIST OF INSTITUTIONS IN UNION. 


u 


r 


Birmingham and Midland Institute (4) . London, St. Bride Foundation Tastitute, Bride lane, 
Dartford, Free Lecture Society Science and Art Fleet street, E.C. 
Classes (2) Manchester, Athenzeum (3) 
Exeter, Devon and Exeter Institution, Palace gate - Municipal Technical School (3) 
Glasgow Atheneum (3) Newcastle-on-Tyne, Science and Art School, Cor- 
Leicester, Working Men’s College (4) poration street (2) 
London, amet gee Goldington crescent, Norwich, Norwich Insurance Institute, Surrey 
treet (4 
Bigs Birkbeck College, Bream’s buildings, wana 
Fetter lane, E.C. (3) Preston, Harris Institute (3) 
a Central Young Men’s Christian Association, | Walsall, Science and Art Institute (3) 
(3) Wigan, Mining and Technical College. (3) 
-A City of. London College, White street, | Wolverhampton, Municipal Science and Technical 
Moorfields, B.C. (3) School (3) . 


LIST OF THE RECIPIENTS OF THE ALBERT MEDAL. 


1864. Sir Rowland Hill, K.C.B., F.R.S. 1884. Captain James Buchanan Eads. 
1865. His Imperial Majesty Napoleon III. 1835. Mr. (afterwards Sir) Henry Doulton. 
1866. Michael Faraday, D.C.L., F.R S&S. 1886. Samuel Cunliffe Lister (afterwards Lord 
1867. Mr. (afterwards Sir) W., Fothergill Cooke and Masham). 
Professor (afterwards Sir) Charles Wheat- | 1887. Her Masesry QUEEN VICTORIA. 
stone, F.R.S. 1888. Professor Hermann Louis Helmholtz, For. 
1868. Mr. (afterwards Sir) Joseph Whitworth, Memb. R.S. 
LL.D., F.R.S. 1889. John Percy, LL.D., F.R.S. 
1869. Baron Justus von Liebig, Associate of the | 1890. Professor (after wards Sir) William Henry 
Institute of France, For. Memb. R.S., Perkin, F.R.S. 
Chevalier of the Legion of Honour, &c. 1891. Sir Frederick Abel, Bart., G.C.V.O., K C.B., 
1870. Vicomte Ferdinand de Lesseps, Member of D.C.L., D.Sc., F.R S. 
the Institute of France, Hon. G.C.S.I. 1892. Thomas Alva Edison. 
1871. Mr. (afterwards Sir) Henry Cole, K.C.B. 1893. Sir John Bennet Lawes, Bart., F.R.S., and 
1872. Mr. (afterwards Sir) Henry Bessemer, F.R.S. Sir Henry Gilbert, Ph.D., F.R.S. 
1873. Michel Eugène Chevreul, For. Memb. R.S., | 1894. Sir Joseph (now Lord) Lister, F.R.S. 
Member of the Institute of France. 1895. Sir Isaac Lowthian Bell, Bart., F.R.S. 
1874. Mr. eee Sir) C. W. Siemens, D.C.L., | 1896. Prof. David Edward Hughes, F.R.S. 
R.S. 1897. George James Symons, F.R.S. 
1875. Michel Chevalier. 1898. Prof. Robert Wilhelm Bunsen, M.D., For. 
1876. Sir George B. Airy, K.C.B., F.R.S., Astro- Memb. R.S. 
nomer “Royal. ; 1899. Sir William Crookes, F.R.S. 
1877. Jean Baptiste Dumas, For. Memb, R.S., | 1900. Henry Wilde, F.R.S. 
Member of the Institute of France. 1901. Hrs Masgsry toe Kine. 
1878. Sir Wm. G. Armstrong (afterwards Lord Arm- | 1902. Professor Alexander Graham Bell. 
strong), C.B., D. C-L., F.R.S. 1903. Sir Charles Augustus Hartley, K.C.M.G. 


1879. Sir William Thomson (afterwards Lord | 1904. Walter Crane. 
Kelvin), O.M., &G.C.Y.0., LL.D., D.C.L., 1905. Lord Rayleigh, O.M., D.C.L., F.R.S. 


F.R.S. 1906. Sir Joseph Wilson Swan, F.R.S. 
1880. James Prescott Joule, LL.D., D.C.L., F.R.S. 1907. Earl of Cromer, O.M., G.C.B., GCO.M.G., 
1881. August Wilhelm Hofmann, M.D., LL.D., K.C.S I., C.I.E. 

F.R.S. 1908. Sir James Dewar, M.A., D.Sc., LL.D., 
1882. Louis Pasteur, Member of the Institute of F.R S. 

France, For. Memb. R.S. 1909. Sir Andrew Noble, Bart., K.C.B., F.R S. 


1883. Sir Joseph Dalton Hooker, O.M., G.C.S.L, 
C.B., M.D., D.C.L., LLD, F.R.S. 
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